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PREFACE 

I  CAN  no  longer  conceal  from  myself  nor  from  my  readers  that  the 
System  of  Medicine  will  not  be  contained  within  the  five  Tolumes  at 
first  proposed ;  one  additional  volume  at  least  will  be  required.  The 
relative  lengths  of  the  articles  accord  on  the  whole  with  the  estimates, 
the  absolute  length  of  the  series  of  articles  will  exceed  the  estimate. 

That  in  length  this  work  would  exceed  the  System  of  Reynolds  I 
was  well  aware ;  the  advance  of  our  knowledge  since  the  date  of  pub- 
lication of  that  work  has  been  enormous:  nevertheless  I  hoped  that 
the  greater  number  of  pages  in  each  volume,  and  the  consignment  of 
some  matter  to  the  System  of  Gynascology,  would  have  enabled  me  to 
complete  the  work  in  five  volumes. 

Our  readers  will  not  accuse  us  of  diffuseness ;  there  are  few  articles 
in  which  I  have  not  ventured  to  take  some  liberties  with  my  kind  con- 
tributors, and  to  compress  the  matter  as  far  as  I  might  without  loss. 
Indeed  a  gentle  remonstrance,  that  this  restraint  has  been  carried  quite 
far  enough,  has  made  itself  heard  here  and  there  among  our  readers ;  it 
has  been  hinted,  indeed,  that  one  or  two  of  the  articles  are  a  little  too 
summary. 

For  the  volume  of  new  work  on  Infectious  Diseases  I  was  pre- 
pared ;  but  I  did  not  realise,  nor  can  I  deplore,  the  increase  of  our 
knowledge  from  almost  every  point  of  view ;  especially  in  respect  of 
those  scientific  aspects  of  medicine  which  it  has  been  my  ambition  in 
this  work  especially  to  set  forth. 
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The  justification  of  ^^  specialism  "  in  medicine  is  that  by  degrees 
the  detail  of  it  finds  its  way  into  common  knowledge  and  skill,  and  is 
integrated  in  our  Systems.  Thus,  for  example,  I  have  endeavoured  in 
this  volume  to  bring  the  diseases  of  the  nose  and  throat  into  line  with 
other  parts  of  the  general  practice  of  medicine ;  but  this  means  more 
and  more  liberal  gifts  of  space.  The  study  of  the  diseases  of  the  ner- 
vous system,  including  the  insanities,  is  advancing,  likewise,  from  the 
remoteness  of  ^^  specialism "  into  the  broad  way  of  general  practice. 
A  concise  and  lucid  writer  on  these  subjects,  with  whom  I  had  agreed 
upon  a  certain  space  as  sufficient  for  the  chapter  which  he  has  under- 
taken, found,  when  he  had  collected  and  sifted  all  his  materials,  that 
no  less  than  twice  the  space  accorded  to  him  is  required.  Now  if 
many  contributors  find  that  their  articles  must  transgress  their  confines 
by  no  more  than  a  sixth  or  a  fifth  the  volumes  grow  apace. 

It  has  been  and  still  is  the  purpose  of  the  editor  and  of  the  pub- 
lishers to  produce  a  System  of  Medicine  which  shall  be  within  the 
means  of  every  practitioner ;  to  this  end  much  dialectical  and  histor- 
ical matter  has  been  rejected,  and  although,  in  order  to  maintain  its 
authority,  the  work  will  exceed  the  limits  at  first  assigned  to  it,  they 
believe,  nevertheless,  that  their  purpose  will  be  fulfilled. 

As  in  previous  volumes  I  have  to  express  my  cordial  thanks  for 
much  kind  assistance.  I  have  had  the  advantage  of  Dr.  Kolleston's 
co-operation  as  before ;  and  I  have  also  thankfully  to  acknowledge  my 
obligations  to  Sir  Felix  Semon,  who  undertook  the  arrangement  of  the 
sections  on  Diseases  of  the  Nose,  Pharynx,  and  Larynx. 

THE  EDITOR. 

CAMBRiDGBf  July  1897. 
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ANATOMY  OF  THE  LIVER 

Topographical  Anatomy. — The  liver  is  the  largest  gland  in  the  body, 
and  the  largest  of  all  the  abdominal  organs.  It  occupies  the  right  hypo- 
chondrium  and  the  epigastric  region,  and  frequently  extends  also  into 
the  left  hypochondrium. 

Its  anatomical  relations  are  both  numerous  and  impoi*tant. 

Above  it  is  in  relation  to  the  diaphragm,  filling  up  its  vault,  and^ 
through  the  diaphragm,  to  the  lungs  and  heart 

Below  it  is  in  immediate  relation  to  the  stomach,  the  first  part  of 
the  duodenum,  and  the  transverse  colon  with  its  hepatic  flexure ;  and, 
more  posteriorly,  to  the  suprarenal  capsule  and  the  head  of  the  right 
kidney.  The  narrow  edge  of  the  left  lobe  overlaps  and  hides  the  lesser 
curvature  of  the  stomach  with  its  pyloric  and  cardiac  orifices ;  a  relation 
maintained  irrespective  of  the  degree  of  distension  of  stomach. 

In  front  the  greater  part  of  it  is  covered  by  the  diaphragm  and  the 
lower  margin  of  the  right  lung  protected  by  the  costal  cartilages  and 
lower  ribs  (5th  to  the  9th) ;  and  it  only  comes  into  immediate  relation 
with  the  abdominal  walls  over  a  small  area  occupying  the  subcostal 
angle. 

Laterally  on  the  right  side  it  is  protected  by  the  lower  ribs  (7th  to 
11th  inclusive)  ;  on  the  left  it  tails  off  over  the  stomach,  and  may  extend 
into  the  left  hypochondrium  and  come  into  relation  with  the  spleen. 

Its  upper  border  is  much  curved,  rising  from  the  lower  end  of  the 
sternum  (base  of  the  xiphoid  cartilage)  in  the  middle  line  to  the  upper 
border  of  the  5th  rib  in  the  mammary  line,  and  then  falling  to  the  upper 
border  of  the  7th  rib  in  the  mid  axillary  line,  of  the  9th  rib  in  the 
scapular  line,  and  of  the  11th  rib  in  the  dorsal  line. 

Its  lower  border  corresponds  on  the  right  side  in  the  mammary  line 
with  the  lower  edge  of  the  costal  arch,  and  stretches  obliquely  across 
the  epigastrium  in  the  region  of  the  pit  of  the  stomach  at  a  somewhat 
varying  level  (7th  to  8th  costal  cartilages),  about  midway  between  the 
umbilicus  and  xiphoid  notch. 

Relations  on  percussion. — The  liver  being  for  the  most  part  in 
contact  with  organs  containing  air, — the  lungs  above  and  the  stomach 
and  colon  below, — its  boundaries  can  be  more  easily  determined  by  peiv 
cussion  than  is  the  case  with  any  other  organ  in  the  abdomen.  The 
only  solid  organ  besides  the  kidiiey  with  which  it  is  in  close  relation 


— ^separated,  however,  by  the  diaphragm — is  the  heart  with  its 
pericardium.  In  the  middle  line  up  to  the  left,  therefore,  its  upper 
limits  caom>t  be  determitied  by  percussion.  On  the  right  side, 
where  it  is  in  relation  to  the  right  lung,  they  are  easily  determined. 
The  upper  Hue  of  liver  didness  m  eurved,  being  found  in  the  mammary 
line  at  the  upper  border  of  the  5th  ribj  in  the  mid  axillary  line 
two  interspaces  lower — namely,  at  the  upper  border  of  the  7th  rib,  iu 
the  scapular  line  at  the  Sjtli  rib,  and  behind  at  the  llili  rik  The  dul- 
ness  at  these  points  is,  however,  not  absolute,  the  lower  edge  of  the 
lungs,  especially  in  front,  intervening  between  the  liver  and  the  chest 
wall  for  a  varying  distance^  according  to  the  degree  of  expansion  of  the 
lung.  During  quiet  breathing  tlie  upper  limit  of  absolute  dulnens  ia  the 
mammary  line  is  found  about  an  interspace  lower;  namely^  the  upper 
border  of  the  Gth  rib.  By  forred  inspiration  tlie  lung  can  be  made  to 
descend  an  interspace  ;  namel3%  to  the  upper  border  of  the  7th  rib.         ^m 

The  lower  edtje  of  the  liver  is  in  relation  throughout  to  aj r-i-on tainiuj^B 
organs,  but  its  exact  delimitation  by  percussion  is  rendered  somewhat 
difficult  by  the  circumstance  that  the  relations  obtaining  at  the  upper 
border  are  here  reversed.     At   the  upper  liorder  the  visceral  mass  is 
constituted  by  the  solid  liver,  which  is  only  slightly  overlapped  by  a  thiii^ 
margin  of  resonant  lung  substance.    At  the  lower  border  the  viscei^al  mas^f 
—stomach  and  transverse  colon^ — is  resonant,  while  the  edge  of  the  liver 
is  for  the  most  part  thin  and  overlapping.    This  applies  especially  to  tliat 
portion  of  the  right  and  left  lobes  which  comes  into  immediate  conta^-t 
with  the  abdominal  wall.    It  overlies  the  stomach,  and  the  dulness  due 
to  it  is  liable  to  be  modified  by  the  resonant  note  of  the  stcimach  sub- 
jacent to  it 

Iu  expiration  and  quiet  breathing  the  lower  limit  of  the  hepatic 
dulness  in  the  middle  line  is  found  about  an  inch  below  the  xiphoid 
cartilage;  the  lurpatic  dulness  at  this  point  occupying  the  upper  third 
of  a  line  between  the  xiphoid  cartilage  and  the  navel.  During  deep 
breathing  it  descends  an  inch  or  an  inch  and  a  lialf,  or  even  more ;  so  that 
the  dulness  occupies  approximately  the  upper  twtJ-tJiirds  of  the  same  line. 

On  the  right  side  tlie  lower  limit  of  dulness  is  found,  during  quiet 
breathing,  in  the  mammary  line  about  the  edge  of  the  costal  arch,  half 
an  inch  above  or  below.  From  this  it  extends  to  the  left  somewhat 
obliquely  upwards  across  the  subcostal  angle,  from  about  the  9th  costal 
cartilage  on  the  right  side  to  the  7th  costal  cartilage  on  ilie  left.  In  the 
right  axillary  line  it  corresponds  to  the  lOth  intercostal  space ;  in  the 
right  scapular  line  to  the  12tli  rib,  where,  however,  it  l>ecomes  difficult 
to  distinguish  it  from  the  dulness  of  the  kidney. 

Within  the  above  limits  the  position  of  the  liver  is  not  fixed,  but  is 
much  influenced  on  the  om^  hand  by  the  respiratory  movements  of  the 
diaphragm,  and  on  the  other  by  the  degree  of  distension  of  the  other 
abdominal  organs. 

The  foregoing  boundaries  and  limits  apply  to  the  liver  during 
expiration  or  quiet  breathing. 
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During  deep  inspiration  the  liver  is  lowered  an  appreciable  distance-^ 

according  to  SibHcm  as  much  as  two  inches,  according  to  Murchison  only 

half  an  inch.    On  the  right  side  its  lower  edge  descends  an  inch  or  more 

low  the  edge  of  the  costal  margin,  while  its  left  lobe  descends  as  low 

the  upper  two- thirds  of  the  line  between  the  navel  and  the  tip  of  the 

phoid  cartihage.     As  pointed  out  by  Sibson,  this  greater  prominence 

f  the  liver  during  inspiration  is  due  not  solely  to  the  descent  of  the 

iaphragmt  which  pushes  the  liver  downwards  and  slightly  forwards,  but 

so  in  part  to  the  elevation  and  rotation  outwards  of  the  lower  ribs  and 

stal  cartilages.     In  relation  to  the  ribs  the  descent  of  the  liver  is  thus 

eater  than  its  actual  descent  in  the  abdomen.    It  is  probable,  also,  that 

e  lowering  of  the  liver  during  forced  inspiratory  movements  would  be 

till  greater  bnt  for  tlie  fact  that  the  liver  itself  is  compressible,  and 

iomes  somewhat  flattened  out  from  side  to  side  by  the  force  of  the 

iaphragm,  its  blood  being  forced  freely  out  of  its  hepatic  veins  into 

e  right  auricle. 

The  didness  over  the  right  lobe  is  even  mor^  affected  by  forced 
spiratory  movements  than  over  the  left,  being  thrust  downwards  by 
;he  contraction  of  the  right  half  of  the  diaphragm  a  distance  of  two 
ches  or  more  below  the  costal  margin. 
The  above  delimitations  apply  to  the  atlnlt  healthy  liver.  It  remains 
l[>e  noted  that  in  the  new-born  child,  and  in  early  infancy,  the  liver  is 
latively  much  larger  than  in  the  adult.  At  birth  it  occupies  nearly 
ne-half  of  the  abdominal  cavity.  Below,  the  right  lobe  extends  nearly 
the  iliac  crest.  Moreover,  the  left  lobe  is  relatively  much  larger  than 
the  a^lult,  and  extends  across  into  the  left  hypochondrium^  coming 
uto  contact  with  the  al>{loniinal  wall  and  the  spleen. 

Nerve-supply. — ^The  liver  receives  its  nervous  supply  from  the  left 
pnenmogastric  nerve  and  the  solar  plexus  of  the  sympathetic,  both  sets  of 
branches  entering  through  the  portal  fissure.  Its  nervous  8U]>pIy  is  thus 
;he  same  as  tliat  of  the  stomach  and  intestines.  The  sympathetic  branches 
company  the  hepatic  artery ;  some  also  accompany  the  portal  vein, 
nthin  the  liver  the  nerves  are  distributed  to  the  walls  of  the  blood* 
vessels  and  biliary  ducts,  and  pass  also  between  the  hepatic  cells  of  the 
lobule,  following  the  course  of  the  bile  canaliculi ;  they  probably  end  in 
a  fine  network  which  ramihes  between  and  over  the  liver-ceils,  as  has 
been  shown  by  Korolkow  to  be  the  case  in  animals. 

The  BOe-ducts  take  origin  in  minnte  canaliculi — intercellular  pas- 
ges — lying  between  and  around  the  individual  cells.  A  liver-celt 
always  interposed  between  canaliculus  and  capillary  vessel.  These 
canaliculi  appear  to  be  without  any  defirdte  walls,  and  to  have  rather 
the  character  of  intercellular  channels.  If  they  have  walls,  these  are 
not  distinguishable  from  the  walls  of  the  liver-cells  between  which  they 
run.  They  form  a  network  around  the  individual  liver-cell,  which  is 
much  finer  and  closer  than  that  of  the  capillary  network. 

The  most  recent  observations  (Ffluger  and  Kupfer)  seem  to  demon- 
atrate  even  a  closer  relationship  between  the  liver-cells  and  the  canaliculi. 


for  they  sliow  the  existence  of  vatvuoles  withiti  the  liver-cell  cummuiu- 
catiiig  by  minute  uhanuels  with  the  adjacent  canaliiruli. 

Blood-supply. — The  blood-supply  of  the  liver  is  of  a  peculiarly  rich 
character,  being  a  double  one ;  it  flows  parti}-  through  tlie  portal  vein» 
partly  through  the  hepatic  artery.  Both  these  vessels  enter  the  liver 
through  its  transverse  hssure,  and  along  with  the  biliary  ducts  their 
branches  occupy  the  portal  canals  throughout  t!xe  liver. 

The  branches  of  the  portal  vein  ramify  between  the  lobnles  (inter- 
lobular) and  end  in  a  capillary  network  within  the  lobule  itself.  Within 
the  portal  canak  the  branches  of  the  portal  vein  receive  small  veins 
returning  the  blood  distributed  by  the  hepatic  artery. 

The  hepatic  artery  is  distributed  (a)  to  the  walls  of  the  ducts  and 
yessela  and  the  surroumling  connective  tissue  of  the  portal  canals; 
(6)  to  the  capsule  of  the  liver  ;  and  (e)  it  finally  breaks  up  bet  A'eeu  the 
lobules,  supplying  blood  to  the  walls  of  the  interlobular  blood-vessels 
and  the  bile-ducts.  Whether  it  transmits  any  blood  directly  to  the 
lobule  seems  to  be  doubtful. 

Within  the  lobule  the  capillary  network  is  of  the  closest  description, 
the  capillaries  being  separated  from  one  another  by  intervals  commonly 
not  larger  than  the  diameter  of  two  liver-cells.  In  the  centre  of  each 
k>buln  the  blood  is  collected  into  the  central  {fnirahhtikir)  branches  of  the 
hepatic  vein,  which  in  turn  collect  and  form  larger  branches  (sitblobutar); 
these  in  turn  merge  into  the  large  venous  trunks  of  the  hepatic  vein, 
which  finally  opens  into  the  inferior  vena  cava.  Throughout  their  course 
the  branches  of  the  hepatic  vein  are  distinguished  by  the  thinness  of 
their  walls. 
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FUNCTIONS  OF  THE  HVEE  AKD  THEIR  DISORDERS 


Functions  and  the  Disorders  connected  with  them. 
i.   Aasimllative.     (GlycogeneUc^  Proteolytic.) 
U.  Excretory, 
(a)  Water 
lb)   Bile  PlgmmU, 

(c)  Bile  SaltR. 

(d)  Clioleiiierin  (Cholelithiasis), 

(f )    Druga  and  Poisona  (Jaundice  and  Biliouaness). 
iii.    Digestive, 


Introduction* — Probably  no  orphan  of  the  body  discharj^ea  functions  at 
one  and  the  same  time  so  many,  varied,  and  complex  as  the  liver.  It  is 
at  onee  a  digestive  organ,  an  important  organ  of  excretion,  and  the  chief 
assimilative  organ  in  the  body. 

Its  digestive  and  excretory  functions  are  earried  out  through  the  ajErency 
of  its  secretion — the  bile.  The  part  played  by  this  fluid  in  dii^estion  is 
an  extremely  small  one.     It  has  no  action  on  proteids  or  carbohydrates } 
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its  only  action  is  on  fats,  which  it  emulijifies  and  thereby  facilitates 
their  absorption. 

On  the  other  hand,  as  an  organ  of  excretion  the  functions  of  the  liver 
are  of  the  highest  importance.  This  excretory  fnntition  is  among  the 
first  to  be  called  into  requisition.  Bile  is  formed  as  early  as  the  third 
month  of  intni-uterine  life,  long  before  any  necessity  has  arisen  for 
digestive  functions.  The  liver  may  be  described  as  the  excretory  organ 
of  the  portal  circulation,  discharging  the  functions  in  relation  to  that 
circulation  that  the  kidneys  do  in  relation  to  the  general  circulation. 

Its  appearance  in  the  animal  scale  is  contemporaneous  with  the 
appearance  of  haemoglobin  in  the  body  juices;  and  one  of  its  chief 
functions  throughout  life,  aa  it  is  one  of  its  earliest,  is  to  remove  effete 
haemoglobin  from  the  body. 

But  its  excretory  functions  are  by  no  means  confined  to  the  pigments 
formed  from  hiemoglobin;  they  extend  to  the  other  products  of  proteid 
metabolism,  some,  like  the  bile  acids^  formed  in  the  liver  itself,  others 
derived  from  the  portal  blood.  Thus  a  large  number  of  medicinal 
substances  are  excreted  in  the  bile;  while  with  regard  to  others  not 
so  excreted  the  liver  exercises  a  function  equally  useful  and  effective, 
namely,  that  of  destroying  or  modifying  them.  This  function  of  the 
liver  is  probably  of  the  utmost  importance  in  protecting  the  body  against 
a  series  of  crude  and  more  or  leas  poisonous  products  formed  during 
the  process  of  digestion. 

It  is,  however,  in  respect  of  nutrition  that  its  functions  are  most 
varied  and  complex^  and  unfortunately  still  the  most  obscure.  The 
liver  elaborates  and  modifies  nearly  every  product  of  digestion  conveyed 
to  it  in  the  portal  blood,  acting  not  only  on  tlie  primary  products, 
such  as  peptones  and  sugar,  but  also  on  secondary  prmlucts  of  amido* 
acid  or  aromatic  nature,  like  leucin  and  ty rosin,  or  of  basic  naturej 
like  lysine,  lysatinine  and  ammonia,  transforming  them  into  urea,  and 
possibly,  in  the  case  of  the  amido^acids,  building  them  up  again  into 
more  complex  bodies. 

The  sum-total  of  this  activity  is  evidenced  by  certain  definite  changes, 
among  which  the  most  notable  arc,  first,  the  appearance  of  glycogen 
— followed  later  liy  its  disappearance,  the  formation  and  excretion  of 
bile  acids  in  the  bile,  and  the  formation  of  urea. 

It  is  convenient  to  speak  of  these  as  so  many  several  processes ;  but 
it  is  important  to  bear  in  mind  that  they  are  probably  all  carried  out  in 
close  connection  with  each  other.  At  any  rate,  this  is  so  in  health. 
There  is  nevertlieless  a  certain  independence  among  the  processes. 
Thus  the  formation  of  bile  pigments  and  of  bile  acids,  the  two  specific 
constituents  of  the  bile,  do  not  always  go  hand  in  hand,  as  was  formerly 
thought.  The  bile  pigments  may  be  greatly  increased  (thus  represent- 
ing activity  of  the  liver-cell  in  breaking  np  hsemoglobin)  without  any 
increase  of  bile  acids  (products  of  proteid  metabolism).  Indeed,  the 
latter  may  be  at  the  same  time  greatly  diminished.  As  will  afterwards 
be  seen,  this  result  is  characteristic  of  most  of  the  poisons  tliat  destroy 
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the  blood.  They  supply  an  increased  amount  of  haemoglobin  to  the 
liver  wherewith  to  form  bile  pigments ;  but  they  appear  rather  to  inter- 
fere with  the  general  proteid  metabolism  on  which  the  formation  of 
bile  aoids  depends. 

The  above  summary  of  the  various  processes  in  the  liver-cell  may 
indicate  in  how  many  and  various  directions  this  element  is  open  to 
functional  disturbance  which  must  affect  the  character  of  the  blood 
and,  indeed,  nutrition  generally. 

The  manner  in  which  the  liver-cell  disposes  of  the  products  of  its 
activity  also  calls  for  notice.  While  some  of  them  return  to  the  blood, 
others  it  no  less  invariably  excretes  into  the  bile,  a  fluid  which  is  ex- 
creted at  a  low  pressure  along  a  long  system  of  narrow  passages,  the 
lining  epithelium  of  which  is  also  excretory. 

Both  as  regards  the  complexity  of  its  processes,  and  the  manner  in 
which  it  gets  rid  of  the  products  of  its  action,  it  is  thus  easily  conceiv- 
able that  disturbance  of  function  may  affect  the  bodily  nutrition  and 
health  in  many  ways.  To  what  extent  it  does  so  it  is  impossible  within 
the  limits  of  this  article  adequately  to  discuss.  But  some  reference  to 
the  subject  is  necessary  before  entering  on  any  consideration  of  disease 
of  the  liver,  seeing  that  functional  disorders  of  this  organ  bulk  so  largely 
in  the  minds  of  many  persons  as  prominent  factors  in  the  causation  of 
many  diseases. 

Three  stages  in  our  views  of  this  matter  may  be  distinguished. 

For  many  centuries  the  liver  was  regarded  as  the  chief  organ  of  the 
vegetative  processes  within  the  body — ^the  seat  of  sanguification  and 
the  centre  of  animal  heat. 

At  a  later  period  this  view  gave  place  to  another,  less  general  in 
character,  which  held  sway  during  a  period  of  two  centuries.  The  chief 
function  of  the  liver  was  held  to  be  the  secretion  of  bile,  and  all  its 
disorders  were  discussed  in  relation  to  this  function  under  the  three 
heads  of  (a)  diminished  secretion,  (6)  increased  secretion,  (c)  morbid 
secretion,  that  is,  the  secretion  of  morbid  bile. 

It  is  only  with  the  information  supplied  by  the  researches  of  the 
present  century,  notably  since,  the  epoch-making  discovery  by  Claude 
Bernard  of  its  glycogenetic  functions,  that  more  extended  and  compre- 
hensive views  have  been  possible  regarding  other  relations  of  functional 
disorder  of  the  liver  in  disease.  To  no  one  are  we  more  indebted  for 
tJiis  result  than  to  Murchison.  In  his  well-kno\vn  Croonian  Lectures 
(1874)  the  first  systematic  attempt  was  made  to  give  precision  to  the 
vague  and  indefinite  views  held  on  the  subject,  and  to  show  that  func- 
tional disorder  of  the  liver  may  extend  into  other  spheres  and  affect 
processes  no  less  important  to  the  organism  than  that  of  bile  secretion 
— such  processes,  for  example,  as  glycogenosis,  the  destructive  meta- 
morphosis of  albuminoid  matter  generally,  the  formation  of  urea,  and 
other  nitrogenous  products. 

Murchison' 8  views. — The  classification  Murchison  proposed  for  such 
disorders  was  the  following : — 
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o-  Abnormal  mtfrition, — Both  corpulence  and  emaciatiini  may  be  the 
results  of  functiunal  disorder,  de|j^iidiog  possibly  on  deficient  formation 
of  bile,  with  consequent  defective  assimilation  of  fatty  and  albuminous 
matters;  or,  on  the  other  haini,  on  imperfect  glycogenesis.  The  wasting 
of  other  diseases,  such  as  phthisis  or  waxy  disease,  might  also  perhaps 
be  referable  to  some  fntietional  disorder  of  the  liver, 

p.  A  h  n  orm  ol  eii  m  hi  at  ion .  — T  he  di  sorde  rs  com  i  ng  un  d  er  th  i  a  h  ead  are 
those  eojinected  with  deticicnt  elimination  of  bile;  namely,  costiveness, 
pale  colour  of  stools,  loss  of  appetite,  furred  tongue,  bitter  taste  in  the 
mouth,  flatnleoce,  sallowness  of  complexion,  dingy  eonjunctivce,  languor 
and  disinclination  for  work,  frontal  headaA^he,  dnlness  and  heaviness, 
drowsiness  after  meals,  great  depression  of  spirits  amounting  cx^casionally 
to  hypochondriasis,  and  lastly,  frecjuent  deposits  of  lithates  in  the  urine. 
This  group  of  symptoms  might  not  unfitly  be  attributed  to  **  torpor  of 
the  liver/'  The  ensuing  **  engorgement  of  the  liver'*  may  well  interfere 
with  the  normal  processes  of  disintegration  of  albumin  in  the  gland,  and 
thus  lead  to  tlie  accumulation  of  deleterious  prrwlui^ts  in  the  blood. 

y.  Abnormal  dmntegration  includes  those  disorders,  probably  the 
most  important  of  all,  due  to  imperfect  disintegration  of  albuminous 
matterfl,  and  to  the  replacement  of  urea  by  other  nitrogenous  products. 

The  conjraonest  example  of  this  derangement  Murchison  conceived 
to  be  what  he  named  *'  Lithuria," — that  is,  the  deposits  in  the  urine  of 
urates,  uric  acid,  and  pigmentary  matters  so  commonly  found  in  liver 
affections. 

Stfmptoms  of  UthcfmkL — Lithuria  Murclnson  conceived  to  be  ns 
definite  a  disorder  of  liver  function  as  glycosuria,  and  to  be  the  result 
of  abnormal  albuminous  disintegration  and  of  a  condition  of  blood 
('Mithtemia-*)  induced  thereby.  Tins  state  of  lithamna,  he  said,  may 
manifest  itself  in  other  ways  than  by  the  above-mentioned  deposits; 
namely,  by  an  extended  train  of  symptoms,  including  a  sense  of  weight 
and  fulness  in  the  epigastrium  and  region  of  the  liver,  flatulent  disten- 
sion of  the  stomach  and  bowels,  heartburn  and  acid  eructations,  oppres- 
sion and  weariness,  sleepiness  after  meals,  bitter  taste  in  the  mouth, 
variable  appetite,  nausea,  excessive  secretion  of  viscid  mucus  m  tlie 
fauces  and  at  the  back  of  the  nose,  furred  tongue  often  large  and 
indented  at  margins,  constipation  with  scybalous  motions  sometimes 
dark  at  others  clay-coloured,  or  diarrhwa,  palpitation  of  the  heart, 
irregularity  or  inter  mitten  ce  of  pulse,  frontal  headache,  restlessness  at 
nights,  bad  dreams,  and  attacks  of  vertigo  or  dimness  of  sight  often 
induced  by  particular  articles  of  diet 

LithEBmia  may  manifest  itself  in  gout,  the  foregoing  train  of  symptoms 
being  common  in  gouty  people,  and  known  as  those  of  **  gouty  dyspepsia  *■ 
or  as  "suppressed,"  "anomalous,"' or  "  latent"  gout  In  his  opinion, 
articular  gout  is,  so  to  speak,  a  local  accident  occurrijig  in  the  midst  of  a 
train  of  phenomena  due  to  abnormal  albuminous  disintegration  within 
the  liver.  Gout,  like  diabetes,  is  in  this  case  the  result  of  functional 
derangement  of  the  liver. 


Lithaemia  may  also  manifest  itself  by  the  formation  of  urinary  calctdi. 
Not  only  iim  acid,  which  ft^rms  tive-sixths  of  most  urinary  calculi,  but 
also  cystin,  of  which  some  are  composed^  are  of  hepatic  origin-  Xanthm 
also,  and  even  oxalate  of  lime,  are  probably  also  connected  with  disorder 
of  the  liver,  although  evddeiice  on  this  point  is  wanting.  Au^^how,  the 
symptoms  of  oxaluria  closely  resemble  those  of  lithaemia  as  above 
described.  In  the  great  majority  of  eases  of  urinary  calculi  the  liver  is 
the  or^an  primarily  at  fault 

As  with  urinary  calculi,  so  also  with  bilianf  t^alenli ;  these  also  are 
frequently  found  in  litluemic  persons,  and  are  the  result  of  functional 
derantjjcmeut  of  the  liver. 

Another  consefjuence  and  manifestation  of  this  litha>mic  dyscrasia 
may  be  degeneration  of  the  kfduetftt.  Murchisoa  regarded  lithaemia  as  the 
chief  cause  of  acute  nephritis  ;  also  of  the  granular,  contracted,  or  goutj 
kidney;  also  of  the  degeneration  of  kidneys  occurring  as  a  sequel  to 
diarrhnea;  and  lastly,  of  functional  albuminuria,  such  as  that  connected 
with  digestion,  occurring  independently  of  structural  alterations, 

A  n  o  t  h  c  r  c  o  n  s  c  q  u  e  n  ce  of  1  i  t  h  f  cm  i  a  m  i  gh  t  b  e  s?  /■  n  e.t  u  nd  d  iseases  ofth  e  Uvtr, 
such  as  the  fatty  degeneration  met  with  in  alcoholics,  catarrhal  jaundice 
some  cases  of  cirrhosis,  and,  lastly,  even  primary  cancer  of  the  liver. 

Other  manifestations  of  lithiemia  he  conceived  to  be  the  ileffe Herat ions^ 
fatty  and  calcareous,  met  uith  in  old  age,  and  probably  traceable  to  the 
functional  inactivity  of  advamting  years.  When  occurring  eai'lier  in  life 
tliese  degenerations  are  met  with  more  often  in  those  subject  to  litha?mia, 
in  the  gouty,  for  example,  than  in  ]>crsons  free  from  such  tendencies. 

Lorul  ihjtammations  are  also  fa^'oured  by  the  condition  of  lithmmiat 
persons  of  litluemic  habit  being  m(U*e  prone  than  others  to  suffer  from 
febrile  colds  and  local  intiammations  generally. 

Lastly » the  lithtemic  diathesis  may  influence  the  incidence  and  course 
of  coHsliltifiottal  diseases.  The  liver  is  one  of  the  organs  that  suffer  most 
from  the  action  tif  blood  poisons,  and  at  the  same  time  contributes  most 
to  produce  morbid  states  of  the  blood  generally,  such  as  diabetes  or  gout 
Many  constitutional  disea.ses  thus  probably  owe  their  4»rigin  to  de- 
rangement of  the  liver.  Among  these  he  cited  acute  yellow  atrophy  of 
li^^er,  erysi|>elas,  pyiemia*  acute  rheumatism,  tendency  to  thrombosis — a 
tendency  especially  well  marked  in  tropical  regions  where  hepatic  derange- 
ments are  so  common  (Favrer)-=deficiency  of  red  corpuscles  in  anaemia, 
chlorosis,  scrofida.  Indeed,  constitutional  diseases  generally  he  attrib- 
uted in  the  first  instance  to  some  defective  action  of  the  liver. 

The  above  summary  will  indicate  both  the  character  of  the  symptoms 
usually  ascribed  to  disturbant^e  of  liver  function,  and  also  the  wide  sphere 
of  intlncnce  it  is  possible  to  ascribe  to  functional  liver  disorder  in  the 
production  of  disease.  Murchison^s  teaching  represents,  in  my  opinion* 
the  extremest  view  it  is  possible  to  take  of  the  importance  of  functional 
disorder  of  the  liver  in  producing  disease.  The  infurmnfion  gained  since 
his  views  were  originally  put  forth  has  thrown  fresh  light  on  many  of 
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the  points  he  dealt  with,  and  has  necessitated  some  inodiRcatioiis  of  the 
above  opinions. 

In  the  present  account  I  shall  confine  myself  to  the  consideration  of 
such  facts  as  appear  to  throw  fresh  light  on  the  subject ;  but  the  general 
outcome  of  my  inquiry  will  be  to  show  that  in  a  large  nunilx-r  of 
disorders  assigned  to  the  liver,  the  liver  is  as  much  the  sufferer  as  the 
cause  of  suffering.  Its  disturbances,  in  a  great  majority  of  instances. 
arise  not  so  much  from  any  fault  of  its  own,  as  from  the  fault  of 
other  organs  connected  with  the  portal  circulation — to  the  presence  of 
faulty  products  of  digestion  poured  into  the  portal  blood  with  which  it 
has  to  deal.  In  another  large  group  of  cases  the  disturbances  arise,  nut 
primarily  in  the  liver-cell  itself,  but  from  morbid  conditions  in  the  bile 
passages,  created  (it  may  be)  by  the  excretion  of  morbid  jiroducts, 
whereby  the  due  excretion  of  the  bile  is  prevented. 

I  shall  have  to  point  out  again  and  again  that  some  of  the  chief 
hepatic  disturbances — as,  for  example,  biliousness,  jaundice,  diminished 
excretion  of  bile,  cholelithiasis — are  the  result  of  changes,  not  in  the 
liver-cell,  but  in  the  lining  membrane  of  the  bile  passages :  and  that  the 
disturbances  of  function  of  the  liver-cell  are  consequences  of  these. 

The  FUjrcnoxs  of  the  liver. — The  functions  of  the  liver  may 
conveniently  be  considered  under  two  headings : — 

A.  Assimilative.     (Glvcogenetic,  Proteolytic,  ^letabolic; 

B.  BUiaiy.  |S?^'*t«'7- 

^     t  Digestive. 

Under  the  word  "Assimilative''  I  include  not  only  trlyco-rfiifsis.  l.iit 
also  the  whole  series  of  important  nutritive  functions  of  whi«h  trlyr.^ 
genesis  is  but  one  feature;  as  the  result  of  these  functions  j»rr>t^'i«l  and 
carbohydrate  materials  are  prepared  and  ma<lHassimilaM»'  for  tli*-  !>>'.:♦ -^ 
generally,  while  other  derivatives  of  protei<ls  are  nn^Miitit'd  or  built  'i|» 
into  forms  (urea)  suitable  for  removal  from  the  b«xly. 

A.  Astimllttve  fonctionB. — The  disturban^-t-s  connected  with  (:i^- 
order  of  these  functions  may  hie  dealt  with  briefly  :  n'»r  ]»^-r;i.i-''  •■!  th'  ir 
small  importance,  but  because  we  are  in  gr^^at  i-rnoiain  >.•  .,r  thfir  kiT:.:*-. 

Glifcog^netic — Thus  with  reganl  to  gly^o.:fne>i>.  wh  km. a-  thiit  tii^ 
liver  possesses  a  remarkable  power  of  foriiiin_r  L'ly  "::•  n  v.-iy  f-a-iiy  f: m 
sugar:  not  only  so,  but  also,  in  the  al'sence  of  -n:  ir.  f  r- 
materiaL  Glycogen  accumulates  in  the  cell  «'r;:  in  j  • 
intervals  between  meals  disapi>ears  airain  :  it  i<  i;.a: 
diet  rich  in  starchy  food  or  sugar,  b  :t  i<  n-t  al'-- 
foofl  is  withheld  and  proteids  only  are  '-sr^^-M :  it  :> 
in  the  liver  of  the  healthv  and  weil-nourl:«:i»-l  nnxri : 
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of  the  liver-cell:  and  either  directly  <;t  in  iir-  v 
to  the  nutrition  of  the  bo*ly  efn^nlly.  Wf  k:: 
"  glycogenetic  "  function  of  the  liv^r  i-  :.<  t  an  \:A 
out  by  the  liver  without  relation  to  othrr  pr.xes 
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cell ;  for  example,  as  I  shall  show  later,  the  preaence  of  glycogen  greatly 
favours  the  ties t ruction  of  hfemoglobin^  and  is  most  active  wheti  the 
supply  of  food  material  to  the  liver  is  greatest. 

Nevertheless,  while  this  is  so,  we  know,  both  from  experiment  and 
from  disease,  that  the  function  enjoys  a  certain  independence;  that,  fur 
example, certain  drugs  (pldorizin)  possess  the  power  of  causing  glycosuria, 
even  in  the  starving  animal,  at  a  time  when  presumably  the  liver  is  free 
from  glycogen,  and  no  food  material  is  reaching  the  liver;  and,  again, 
that  in  diabetes  it  seems  to  be  affected  to  a  special  degree.  It  is  thus 
easy  to  speculate  that  disturbaoee  of  this  gly oogenetic  function  may 
play  an  important  part  in  disease ;  that  in  one  case  it  may  be  responsible 
for  leanness  and  wasting,  while  in  anotlier  it  may  be  responsible  for  the 
opposite  effect  of  corpulence.  But  snch  speculations  do  not  carry  ns  far. 
In  the  absence  of  more  precise  information  as  to  the  nature  of  the 
disturbance,  they  are  only  other  ways  of  saying  that  in  the  one  case 
there  is  malnutrition  and  wasting,  while  in  the  other  nutrition  is  good. 
Even  if  some  disturbance  there  be,  there  is  no  evidence  that  it  is  the 
primary  one,  that  it  is  not  a  concurrent  effect  of  some  change  affecting 
the  organs  of  nutrition  and  the  tissues  generally,  and  not  the  liver 
especially. 

Apart  then  from  its  effects  on  nutrition,  we  know  little  definite  with 
regard  to  disturbances  of  this  liepatic  function  in  disease.  That  it  is 
gravely  affected  in  many  conditions  of  disease  is  certain;  but,  with  the 
exception  of  diabetes,  it  is  probable  that  altered  glycogenetic  ai^ivity  is 
only  one  expression  of  a  general  disturbance  affecting  the  general  activity 
of  the  liver-cell  in  relation  to  nutrition.  I  say  especially  **  in  relation  to 
nutrition,"  for  1  shall  have  to  poiut  out  later  that  the  excretory  activity 
of  the  liver  may  be  unaffected,  while  its  nutritive  activity,  judged  by  the 
formation  of  glycogen  and  the  formation  of  bile  acids,  is  in  abeyance. 

Thus,  as  will  presently  be  seen,  poisons  may  induce  a  greatly  increased 
formation  of  bile  pigments  by  the  liver,  while  the  bile  acids  are  reduced 
to  a  minimnm,  and  no  trace  of  glycogen  is  discoverable.  Similarly  in 
disease,  the  power  of  forming  bile  is  retained  by  the  liver  to  the  very 
last,  long  after  the  power  of  forming  glycogen  may  have  been  lost 

Pmteolylic. — With  regard  to  the  other  functions  of  the  liver  in  relation 
to  nutrition,  the  breaking  up  of  proteid  material,  the  dealing  with  the 
various  secondary  products,  whether  formed  within  itself  (for  example, 
glycocine),  absorbed  from  the  intestine  (for  example,  leucin  and  tyrosin), 
or  conveyed  to  it  from  the  tissues  generally,  we  know  that  grave  dis- 
turbances also  occur  in  disease. 

Urea  represents  the  c*hief  form  in  which  the  waste  nitrogen  is 
removed  from  the  l>ody.  All  evidence  goes  to  show  that  it  is  formed 
within  the  liver  by  synthesis  from  ammonia;  and  that  uric  at^id  (a  com- 
bination of  glycocine  and  nrea)  probably  represents  a  product  of  a 
raetaholism  within  the  liver-cell  slightly  divergent  from  that  leading 
to  urea.  In  rare  cases,  again,  where  the  liver-cell  undergoes  rapid 
destruction  (as  in  acute  yellow  atrophy),  nrea  may  almost  disappear, 
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and  its  place  be  taken  by  products  such  aa  leuein  and  tyrosin,  which, 
ordinarily*  are  duly  arrested  and  broken  up  by  the  liver.  We  know 
further  that  this  last  extreme  is  producible  by  the  action  of  certain 
poisons  on  the  liver-cell  (for  exani])le,  phos|(horus),  precisely  as  we  saw 
that  the  glyeogeaefcic  function  could  be  specially  affected  by  otlier 
poisons  (pidorizin),  or  the  bile-forming  function  by  others  again 
(toluylendiamin). 

It  is  thus  extremely  probable  that  in  disease  these  particular  activities 
may  he  gravely  afTected,  and  that  in  this  %vay  disturhauces  in  nutrition 
and  metabolism  may  t>e  produced,  iodicatioiis  that  this  is  the  case  we 
often  obtain,  indeed,  from  the  urine^  in  the  changed  ehanicter  or  (piau- 
tity  of  the  colouring  matters;  in  the  increase  of  urates  or  nric  acid;  in 
increase  of  ammonia  at  the  expense  of  urea.  15ut  beyond  this  we  know 
little.  We  do  not  know  to  what  extent  these  disturbances  of  functions 
are  themselves  the  primary  or  chief  disorder,  or,  on  the  other  hand,  are 
but  tlie  effects  of  morbid  chan;^e  elsewhere.  Thus  for  the  large  group  of 
crises  inchided  by  Murchison  under  the  title  of  **  litliEemia/*  and  regarded 
by  him  as  in  a  speeial  degree  the  result  of  functional  disorder  of  the 
liver,  I  shall  presently  have  to  show  that  the  functional  disturbances 
which  undouVitedly  do  occur  are  not  the  priinarVt  and  may  not  l>e  even 
the  most  important;  that  in  all  prolmbility  they  are  really  secondary  to 
disturbances  initiated  elsewhere,  perhaps  i.u  the  gastro-inteatinal  area. 

Further,  I  Ijave  now  to  sliow  that  increase  of  uric  acid  and  urates 
may  be  an  evidence  of  changes  in  lymph-forming  structures,  rather  tlian 
in  the  liver. 

Thus  with  regard  to  the  assumed  connection  between  increase  of  uric 
acid  and  of  urates  in  the  urine  and  liver  disturbance,  some  modification 
of  our  views  is  rendered  necessary  in  the  light  of  recent  knowledge. 
For  certain  observatiotis  indicate  that  uric  acid  may  have  more  than  one 
origin  in  the  body—not  merely  by  synthesis  \yl  urea  and  glycocine 
in  the  liver  (or  kidney.  Luff),  but  indepemlently  of  the  liver  from 
the  nuclein  constituent  of  cells  generally »  especially  lymphatic  cells. 
Hence  they  suggest  that  in  certain  cases  increase  of  urates  and  uric 
acid  may  represent  a  disorder  of  the  blood  rather  than  of  the  liver 
itself.  There  is  found  to  be  a  parallelism  l>et ween  the  excretion 
of  uric  acid  and  the  nuniV>er  of  leucocytes  in  the  blood;  increase  of 
leucftcytes  after  food  is  accompanied  by  an  increased  excretion  of  uric  acid; 
diminution  of  the  leucocytes  during  inanition  by  a  diminished  excretion. 
Quinine^  which  reduces  t!ie  numberof  leucot^ytes.  diminishes  the  excretion 
of  uric  acid ;  pilocarpine,  which  causes  a  decided  increase  of  leucocytes, 
increases  the  uric  iit^id.  This  connection  between  leucw^ytosis  and  uric 
acid  excretion  is,  however,  best  shown  in  leucocythtEmia.  The  excretion 
of  uric  acid  in  this  disease  is  notably  increased,  sometimes  more  than 
doubled ;  the  souree  of  the  uric  acitl  in  these  cases  has  been  shown  to 
be  nuclein — the  substance  which  forces  the  main  constituent  of  the 
nuclear  part  of  celb  Again,  the  adtninistration  of  nuclei ns  causes  an 
increased  excretion  of  uric  acid.     According  to  Horbaczewski,  the  chief 


seat  of  origin  is  the  IjmphatiG  elements  of  the  spleen ;  thoagh  it  like- 
wise appears  that  all  organs  of  the  buily  contain  substances,  of  the  nat- 
ure of  nuclei ns,  capable  under  given  conditions  of  being  split  up  into 
uric  ai'idt  but  none  so  richly  as  the  spleen.  It  is  piobal>le  that 
the  increase  of  uric  acid  which  rapidly  occurs  after  digestion  of  food 
is  directly  related  to  the  incre^ised  mrtivity  of  the  leucocytes  of  the 
blood  and  lymphatic  elements,  generally  both  in  the  spleen  and  the 
gastro-iutestinal  mucosa,  which  always  occurs  at  this  period.  Tliis  leuco- 
cytosia  is  noticeable  as  early  as  one  hour  after  digestion,  and  reaches  its 
maximum  about  the  third  hour,  after  which  time  it  falls;  sometimes  more 
quickly,  sometimes  more  slowly.  The  increase  varies  from  3G  per  cent 
to  as  much  as  14(5  per  cent;  the  average  of  fifty  observations  was  78 
per  cent  (Puhl),  The  rise  in  the  uric  acid  excretion  is  related  to 
this  increase  of  leucocytes,  not  merely  to  the  food  taken ;  for  in  those 
exceptional  cases  in  which  no  leococytosis  occurs  after  digestion  of  foodj. 
the  increase  in  uric  acid  is  also  wanting.  The  increase  of  urates  and  uric 
at*id  in  the  urine  may  thus  denote  fiuictional  disturbance  of  lymphatic 
structures  rather  than  disturbance  of  liver  function. 

B.  Biliary  fujictians, — ^1.  Excretory  functions.— 27iy?  Bile. — Normal 
bile  ij4  a  soint^wliat  viscous  fluid  oi  a  gulden  yellow  or  olive-green  colour, 
faintly  alkaline  reaction,  sweet  bitter  taste,  and  mean  specific  gravity 
about  10U8.  Its  average  daily  quantity  is  about  1  to  14^  piot,  contain- 
ing about  li  to  2  [jer  cent  of  solids.  Its  chief  constituents  are  : — (i.)  Bile 
pigments:  bilirubin,  biliverdin.  (ii.)  Bile  salts  :  glycocholate  and  tauro- 
cliolate  of  soda,  (iii.)  Mucus,  derived  from  bile  passages  and  gall-bladder, 
formerly  thought  to  consist  of  mucin,  but  now  known  to  be  more  complex 
— a  mucoid  inicleo-albumin.  (iv.)  Cholesterin  ("Bile  fat")*  (v.)  Fata: 
palmitin,  stearin,  and  olein.  Soaps:  alkaline  salts  of  palmitic,  stearic, 
and  oleic  acids,  (vi,)  Lecithin  or  products  derived  from  its  decomposi- 
tion, (vii.)  Inorganic  salts:  about  0*8  per  cent,  consisting  ehietiy  of 
chloride  of  sodium  and  phosphate  of  sodium,  with  smaller  traces  of 
carbonate  of  soda,  phosphate  of  iron,  phosjihate  of  lime, 

Cotitiitimts  iitjlttcttciiifi  the  amount  of  bile. — The  secretion  of  bile  is 
probably  continuous,  though  varying  in  activity  from  time  to  time.  Its 
discharge  into  the  duodenum,  however,  is  intermittent,  and  takes  place 
chiefl}^  in  relation  to  digestion.  It  does  not  flow  continuously,  but  is 
expelled  from  time  to  time,  in  a  series  of  jerks^  by  the  peristaltic  con- 
tractions of  the  walls  of  bile-ducts  and  gall-bladder.  The  walls  of  the 
bile-ducts,  even  to  their  smaller  branches,  are  richly  supplied  with 
unstriped  muscular  filires,  both  circular  and  longitudinaL  Theconditi<ms 
influencing  the  character  and  flow  of  bile  have  been  chiefly  studied  in 
dogs  with  biliary  fistula.  Opportunities  for  such  studies  in  man  rarely 
present  themselves;  of  late  yt^ars  some  vahiable  observations  in  such 
cases  have  been  recortled  by  Copieman  and  Winston  (1889),  Mayo 
Robson  (ISOO),  Nwl  Paton  and  IVal four  (181)1),  and  Noel  Faton  (1892). 
These  observations  show  that  the  ami>unt  of  bile  secreted  varies 
greatly  under  the  influence  of  many  different  factors — most  of  them 
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beiug  still  obscure.  Throughout  the  twenty-four  hours  its  flow  is  irregu- 
lar* but  in  general  it  is  highest  about  the  middle  of  the  day  (12-4),  and 
lowest  in  the  early  hours  of  the  morning.  Taking  food  is  undoubtedly 
the  ehief  fat-tor  whieh  influences  its  How  in  health;  the  flow  of  bile 
increases  when  food  is  taUen^  and  falls  wben  food  is  withheld.  But 
even  the  infltience  of  food  is  not  an  immediate  one,  for  the  largest  amount 
of  solids  is  not  excreted  when  digestion  is  actively  going  on,  but  sub- 
sequently} when  presumably  the  liver  is  dealing  with  the  products 
absorbed. 

The  flow  of  bile  is  greatly  influenced  by  the  amount  of  fluid  taken, 
and  this  probably  accounts  for  the  increased  flow  during  the  day.  But 
this  excretion  of  water  is  nonu^re  mechanical  tiltration;  tbe  pressure  at 
which  the  bile  is  secreted  is  several  times  higlier  tban  that  of  the  portal 
blood  from  which  the  water  is  obtained.  The  amount  t>f  water  excreted 
is  thus  primarily  dependent  upon  the  at*tivity  of  the  liver-cells,  not  upon 
the  amount  of  water  in  the  blood.  The  injection  of  water  directly  into 
ftlie  blood,  or  its  administration  by  the  mouth  or  rectum,  does  not 
ecessarily  cause  any  increased  flow  ;  indeed,  according  to  Stadehuann, 
it  has  no  influence  upon  it  at  all.  But  notwithstanding  these  experimen- 
tal results,  there  can  be  no  doubt  that  increased  consumption  of  water,  if 
Lot  directly  by  its  mere  [iresence  in  the  blood,  then  indirectly  by  the 
oducts  which  it  carries  with  it  in  increased  quantity  from  the  intes- 
tines and  tissues,  has  a  notable  effect  on  the  amonut  of  bile  excreted. 
And  it  is  this  flushing  of  the  biliary  system  with  water  whi(*li  serves  to 
exidain  the  remurtably  beneticial  action  of  the  larger  number  of  the 
mineral  si*rlugs.  That  the  excretion  of  water  is  iuHueuced  by  the 
activity  of  the  liver-i^cll,  rather  than  by  mere  amount  of  water,  is  shown 
by  the  fact  that  while  large  quantities  of  water  ml  ministered  by  the 
mouth  may  have  little  or  no  apparent  effect,  the  administration  of  food, 
or  still  more  markedly  the  introduction  of  bile  into  the  mtestine,  is 

I  always  followed  by  an  increased  flow.  No  product  absorbed  from  the 
intestine  seems  to  have  so  remarkable  a  stimulating  action  on  the  liver- 
cell  as  its  own  bile  salts. 
Iitfluence  0/ Drngs, — Among  drugs  found  by  Prevost  and  Binet  to 
possess  any  power  of  increasing  the  flow  of  bile  in  dogs  with  biliary 
fistulffi^  were  turpentine,  chlorate  of  potash,  benzoate  and  salicylate  of 
BoilsL,  salolj  euonymin,  and  muscarin;  none  of  these,  however,  was  so 
powerful  in  this  respect  as  the  bile  or  bile  salts. 

The  following  were  found  weak  and  uncertain  in  their  action :  bicar- 
bonate of  soda,  sulphate  of  soda,  chloride  of  so^lium,  Carlsijad  salts, 
antipyrin,  aloes,  rhubarb,  ii>eca4:manha,  hydrastis  ('anadensis. 

The  flow  was  diminished  by  calomel,  iodide  of  potassium,  iron, 
copper,  atropin,  and  strychnine. 

It  was  quite  unaffected  by  phosphate  of  soda,  bromide  of  potassium, 
arseniate  of  soda*  corrosive  sublimate,  alcohol,  ether,  glycerine,  quinine, 
caffeine,  pilocar[iin. 

Nissen  (iHUilj,  who  carried  out  a  similar  investigation,  found  that 


alkalies  like  bicarbonate  of  eotla,  chloride  of  sodium,  sulphate  of  soda, 
Carlnbad  salts,  at^etate  of  iK)tash,  sulphate  of  potiish,  salieylate  of  soda, 
in  small  doses  were  withoot  influence,  while  in  stronger  doses  they  caused 
a  diminution;  bile  and  bile  salts,  cm  the  otiier  hand,  caused  an  increase 
both  of  bile  and  the  bile  salts,  but  no  increase  of  bile  pigment.  With 
regard  to  one  of  the  above  salts — salicylate  of  soda — a  consensns  of 
opinioii  is  against  Nissen's  result  Thus  Rosenberg  (lv880)  found  that 
in  doses  of  fifteen  to  thirty  grains  it  caused  an  increased  flow  wHth 
diminished  consistence.  Lewasehew  (18K4)  found  that  it  caused  a 
notable  increase  (more  than  double),  while  the  solids  were  reiiuced  to 
less  than  oue-thinl  their  former  aiuount;  it  had  indeed  a  more  intense 
influence  on  the  amount  (and  character)  of  bile  than  any  other  alkali. 

This  resvdt  agrees  with  that  obtained  by  Professor  Rutlierford,  to 
whose  well-known  researches  w^e  are  indebted  originally  for  most  of  our 
knowledge  regarding  the  action  of  drugs  on  the  amount  of  bile.  He 
fi)uud  salicylate  (as  also  benzoate)  of  soda  to  be  eminent  examples  of 
pure  **  hepatic  stimulants,**  that  is,  of  stimulants  acting  oti  tlie  liver  and 
not  on  the  intestinal  glands.  In  their  case  of  biliary  HstulaNuel  Paton 
and  Balfour  were  able  to  confirm  this  conclnsionj  for  they  found  that 
administration  of  salicylate  of  soda  caused  an  increase  of  bile  from 
492  c.c.  to  580  c.c. 

The  drugs  found  by  Rutherford  to  increase  the  flow  of  bile  were 
sodium  phosphale,  mercuric  chloride,  ipecacuanha,  colchiciini,  jalap, 
aloes,  colocynth;  rhubarb  and  dilute  nitrobydrochloric  acid  were  also 
found  to  be  hepatic  stimulants,  but  much  feebler  in  their  action.  Calo- 
mel he  found  to  stinuilate  the  intestinal  glands,  but  not  the  liver 
l>rugs,  like  magnesium  sulphate,  gamboge,  and  castor  oil,  which  acted 
as  purgatives  diminished  the  secretion  of  bile. 

Other  drugs,  the  action  of  which  on  the  flow  of  bile  has  been  studied, 
are  olive  oil  and  Durand-s  remedy  (oil  of  turpentine  and  etber), 
Rosenberg  (1889),  experimenting  on  a  dog  with  biliary  fistula,  ftnind 
that  59  to  120  grammes  of  olive  oil  by  the  mouth  always  caused  within 
thirty  to  forty-five  minutes  a  considerable  increase  of  bile  with  dimin- 
ished consistence ;  whereas  bile  alw^ays  caused  an  increased  secretion 
with  increased  consistence.  Du rand's  remedy  caused  a  slight  increase 
due  to  the  turpentine  (etlier  bad  no  effect).  Carlsbad  salts,  given  in 
gelatine  ciipsules,  diminished  the  secretion  and  were  without  cholagogue 
action.  The  best  cholagogue,  next  to  the  bile  itself,  he  considered  to 
be  olive  oil. 

Some  valuable  observations  were  made  by  Mr,  Mayi>  Robson  in  his 
case  of  biliary  fistula,  (hi  different  occasions  he  administered  calomel 
(gr,  v.),  euonymin  (gr.  iv,)»  rhubarb  (  5  ss.  and  5j-  «"f  tiru'ture),  |>odo- 
phyllin,  iridin  (gr,  iv.),  turpentine  (%  xv.  in  capsule),  aerated  soda  water 
and  benzoate  of  soda.  The  only  twn  of  tliese  that  had  any  cdiulagogic 
action  were  aerated  soda  water,  whiidi  produced  a  distinct  increase 
maintained  for  some  time,  and  iridin,  which  increased  the  tlow  temporarily, 
without  however  augmenting  the  total  ouantity  in  twenty -four  hours* 
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[The  other  drugs  seemed  rather  to  diminish  the  flow  of  bile  than  to 
increase  it. 

The  most  recent  ohsfirvations  on  this  subject,  earned  out  by  various 
pupils  of  Stadeimann  (181M.MJ2),  also  throw  doubt  upon  the  existent^e  of 
i^o-oalled  cholagogue  drugs.  Thus  Glass  (18^2)  tested  the  action  of 
tbicai'bouate  of  soda,  chloride  of  sodiuiUj  sulphate  of  soda,  and  artificial 
Carlsbad  salts  on  a  dog  with  biliary  tistula,  and  failed  to  find  any 
4;holagogue  action.  None  of  these  drugs  passed  into  the  bile  or  in- 
^creased  its  alkaJinity. 

I  The  whole  tendency  of  later  observations  appears  thus  to  cast  doubt 
k>n  the  existence  of  any  drugs  ij^jssessiug  the  jiower  of  stimulating  the 
[liver  directly  to  increased  secretion  of  bile;  and  some  observers  have 
(gune  so  far  as  to  assert  that  cholagogues  do  not  exist  (Neumeister^  1893). 
iThis  view  is  not  shared  by  Gamgee,  who  considers  that  judgment 
would  be  withheld  until  further  observations  are  made.  With  this  view 
K  Gam  gee  I  am  disposed  to  coiieor.  Although  the  at*tion  of  many  of 
itbe  agents  above  cotisidered  has  been  overrated,  and  powers  asnrihed  to 
.them  in  this  respect  whiith  they  do  not  possess,  there  appears  to  me  tu 
be  no  sufficient  ground  for  doubting  the  existence  of  drugs  capalile  of 
influencing  the  action  of  the  liver-cell  directly.  The  strongest  argument 
f-to  the  contrary  is  that  the  bile  sails  certainly  possess  such  a  power  to  a 
(remarkable  degree.  Their  administration,  or  that  of  bile^  always  occa- 
^aions  an  increased  tlow  of  bile  as  well  uh  an  increase  in  the  sol  ills.  Among 
I  the  drugs  mentioned  alwve,  the  one  for  wliich  some  similar  ifower  appears 
to  be  most  fully  a^scertained  is  salicylate  of  soila.  All  observers,  except- 
ing Nissen,  have  found  it  to  cause  an  increase  of  the  bile. 

The  whole  subject,  however,  is  one  of  great  complexity.  As  Professor 
Kiitherford  has  well  pointed  out,  it  is  impossible  to  ascertain  the  factors 
which  bring  aboot  an  increase  of  the  bile  in  the  stools  after  administra- 
tion of  a  particular  drug.  The  factor  may  be  («)  stimulation  of  the 
hepatic  secreting  apparatus;  (j8)  the  stimulation  of  the  muscular  fibres 
of  the  gallbladder  and  larger  bile-ducts»  that  is,  the  bile-expelling 
apparatus  ;  (y)  the  removal  of  a  catarrhal  or  congested  state  of  tiie  orifice 
of  the  common  bile-duct,  or  of  the  general  extent  of  the  larger  bile- 
ducts;  (^)  the  removal  fiom  the  intestines  of  substances  which  had  Ijeen 
passing  into  the  portnl  vein  ami  depressing  the  action  of  the  hepatic 
cells;  (t)  or  the  stimidation  of  the  intestinal  glands,  winch  drains  the 
portal  system,  and  relieves  the  ** loaded"  liver.  To  these  I  wonld  add 
as  another  possible  factor  (0  the  stimulation  not  merely  of  the  intestinal 
glandsjbut  of  the  whole  mass  of  lymi)h-cells  in  the  mucosaof  the  intestine, 
and  of  the  cells  of  the  spleen,  the  action  of  which,  according  to  my  observa- 
tions, is  so  important  in  determining  both  the  character  of  the  products 
carried  forward  to  the  liver  and  the  constitution  of  tlie  blood  itself. 
Inaetivity  of  this  mass  of  cells,  by  allowing  injurious  products  to  reach 
the  liver,  may  be  the  chief  factor  responsible  for  inefficient  activity  of 
the  liver  and  deficient  flow  of  bile.  Drugs  which  influence  the  action 
of  this  group  of  cells  may  thus  affect  the  flow  of  bile,  not  directly  in 
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virtue  of  aaiy  special  action  on  the  liver-cell,  but  indirectly  through 
their  action  on  these  other  tissues. 

Until,  then,  our  information  concerning  the  mode  of  action  of  such 
drugs  on  biliary  secretion  be  more  definite,  I  think  it  would  be  better  not 
to  apply  the  title  of  "  hepatic  stimulant "  to  them  so  freely  as  is  some- 
times done,  not  to  speak  as  if  the  whole  force  of  their  action  fell  on  the 
liver-cell,  whereas  it  is  possible,  as  above  indicated,  that  many  other 
factors  may  be  at  work.  And  if,  as  is  convenient,  the  name  cholagogue 
be  applied  to  them,  it  should  be  with  the  distinct  reservation  that  we 
are  still  ignorant  of  the  part  played  by  the  liver-cell  itself,  by  the  expel- 
ling apparatus,  and,  lastly,  by  the  tissues  outside  the  liver — ^notably 
those  of  intestinal  mucosa  and  spleen — respectively  in  the  production 
of  the  increased  flow  of  bile. 

Conclusion. — To  sum  up  the  influences  causing  an  increase  in  the 
quantity  of  bile,  the  three  chief  are  increased  supply  of  water,  the 
absorption  of  bile  or  bile  salts,  and  the  absorption  of  the  food  products. 

The  action  of  water  is  not  a  direct  one ;  mere  wateriness  of  blood — 
produced,  for  example,  by  injection  of  water  directly  into  the  blood — does 
not  cause  an  increased  flow  of  bile.  So  that  its  effect  in  increasing  the 
flow  when  administered  by  the  mouth  or  by  the  intestine  is  probably 
due  to  products  washed  out  from  the  intestinal  walls  and  carried  to  the 
liver.  To  get  the  full  effect  of  this  action  of  water  in  diluting  the  bile, 
care  should  be  taken  not  to  give  the  water  with  the  food.  Food  alone 
causes  an  increased  flow  of  bile ;  for  instance,  the  most  copious  flow  is 
during  the  day,  and  a  fall  takes  place  during  the  night ;  nevertheless  it 
is  during  the  night  that  the  bile  is  richest  in  solids.  If,  then,  our  object 
be  to  increase  the  fluidity  of  bile,  that  object  is  best  attained  by  giving 
water  when  the  natural  tendency  is  for  the  bile  to  become  more  con- 
centrated, that  is,  either  between  meals  or  at  night  time  several  hours 
after  the  last  meal.  As  a  matter  of  clinical  experience  I  have  found 
this  practice  yield  the  best  possible  results ;  for  example,  in  cases  of 
jaundice  due  apparently  to  highly  concentrated  bile  and  "biliary  sand" 
in  the  bile-ducts. 

So  far  as  drugs  are  concerned,  some  few  (salicylate  of  soda,  benzoate 
of  soda,  turpentine,  olive  oil)  seem  to  possess  the  power  of  exciting  an 
increased  flow  of  bile;  but  the  action  of  most  other  so-called  "chola- 
gogues "  is  uncertain,  and,  even  in  the  case  of  those  above  mentioned, 
their  mode  of  action  is  quite  undetermined. 

So  far  I  have  had  under  consideration  the  various  agents  capable 
of  exciting  an  increased  flow  of  bile.  For  it  is  to  combat  successfully 
the  conditions  which  lessen  the  flow  of  bile  that  our  chief  efforts  are 
directed  in  disease. 

Diminished  flow  of  bile. — Some  interesting  information  regarding  the 
mechanism  underlying  bile  secretion  is  obtainable  from  a  study  of  the 
factors  concerned  in  reducing  the  quantity  of  bile ;  and  to  these  I  must 
now  draw  attention. 

Influence  of  fever, — All  observers  are  agreed  that  fever  diminishes  the 
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secretion  of  bile.  Thus  in  a  case  of  a  biliary  fistula  recorded  by  Eiffel- 
mann  it  was  noticed  that  on  the  onset  of  pneumonia,  and  again  of  an 
attack  of  dysentery,  the  flow  of  bile  ceased.  In  the  case  recorded  by 
Paton  and  Balfour  the  patient  suffered  from  time  to  time  from  feverish 
attacks,  and  this  condition  had  the  most  distinct  effect  upon  the  amount 
of  bile  excreted.  During  the  11  days  of  the  first  attack  the  amount 
fell  from  an  average  of  650  c.c.  a  day  to  475  c.c,  while  the  solids  fell 
from  8  and  9  grammes  to  3-7  grammes.  The  subsequent  restoration  to 
the  normal  was  slow.  In  a  second  attack,  on  a  rise  of  temperature  to 
99-6''  F.,  the  bile  fell  from  592  c.c.  to  238  c.c,  and  the  solids  from  9*2 
to  3*2  grammes. 

These  observations  agree  with  the  experimental  results  obtained  by 
Pisenti  (1886),  who  finds  that  fever  invariably  causes  a  diminution  in  the 
excretion  of  bile — ^the  diminution  being  one-third  to  one-half  the  normal. 
This  diminished  excretion  of  water  appears  to  be  the  result  of  fever 
itself,  irrespective  of  its  nature ;  the  diminution  in  the  amount  of  solids, 
on  the  other  hand,  appears  to  depend  upon  the  nature  of  the  fever. 
Moreover,  in  fever  the  bile  always  contains  a  larger  amount  of  mucin ; 
and  the  colouring  matters  seem  also  to  undergo  alteration,  the  bile 
becoming  much  darker,  almost  black ;  sometimes  of  a  dark  green  colour. 
All  these  changes  are  purely  functional,  as  examination  of  the  liver 
failed  to  reveal  any  organic  change. 

In  the  case  of  Noel  Faton  and  Balfour,  a  noteworthy  change  in  the 
bile  was  that  during  attacks  of  fever  the  excretion  always  became 
markedly  paler,  and  on  several  occasions  was  quite  colourless. 

Influence  of  poison, — A  varying  and  sometimes  notable  concentration 
of  bile  has  been  shown  by  Stadelraann  to  be  one  of  the  chief  features 
of  the  action  of  haemolytic  poisons  generally.  Thus,  after  injection  of 
haemoglobin,  for  the  first  ten  hours  there  is  no  obvious  change  in  the  bile ; 
then  the  quantity  falls,  and  the  bile  becomes  thicker,  more  concentrated, 
and  very  dark  in  colour :  this  variation  continues  for  twenty-four  hours, 
the  bile  being  reduced  to  one-third  its  normal  amount.  (At  the  same 
time  the  bile  pigments  are  greatly  increased  by  as  much  as  b(j  per  cent, 
the  bile  acids  being  diminished  by  about  the  same  amount.) 

Toluylendiamin — a  drug  possessing  marked  haemolytic  and  ictero- 
genetic  properties — causes  similar  changes.  In  the  first  stage,  lasting 
about  twelve  hours,  the  bile  is  increased  in  quantity  (and  is  very  rich  in 
pigments) ;  then  follows  a  second  stage,  during  which  it  appears  to  lose  all 
the  characters  of  bile,  and  is  replaced  by  a  small  quantity  of  extremely 
viscid  colourless  mucus.  After  sixty  to  seventy  hours  the  bile  gradually 
regains  its  normal  character. 

Phosphorus  also  is  found  to  act  similarly ;  at  first  it  causes  an  increase 
of  bile ;  the  bile  then  falls  to  one-fifth  of  its  former  amount,  and  becomes 
clearer  and  more  mucoid. 

The  action  of  arseniuretted  hydrogen  is  also  attended  with  a 
remarkable  concentration  of  bile,  the  gall-bladder  and  bile-ducts  being 
filled  with  thick  viscid  bile,  which  frequently  contains  large  quantities  of 


amorphous  sediment  as  well  as  numerous  crystals  of  bilirubin. 
is  reduced  to  as  much  as  one-tifth  its  former  amount  (while  the  bile  pig- 
ments are  increased  to  as  much  as  3|  times,  and  the  bile  acids  are  di- 
minished to  as  much  as  one-tenth  of  their  former  amount). 

The  im  portance  of  these  observations  in  connection  with  the  jaundice 
produced  by  poison  I  shall  discuss  fully  elsewhere  (art  **  Jaundice  "). 

These  observations  have,  however,  an  importance  in  relation  to  the 
whole  of  the  class  of  liver  disorders  attended  with  a  diminished  flow  of 
bile — for  no  factor  is  more  important  in  producing  functional  liver  dis- 
orders than  this  of  diminished  secretion  of  bile.  The  troubles  it  occ^ 
sions  arise  not  so  much  from  diminution  of  the  output  of  the  specitio 
constituents  of  the  bile — the  bile  pigments  and  bile  acids — for  the 
former,  indeed,  are  usually  muvli  imreased  while  the  latter  are  usually 
even  more  markedly  diminished,  as  from  the  temporary  sta^mation  of 
bile  whit^h  gives  opportunity  for  the  absorption  of  its  constituents,  and 
re a^^ tint::  on  the  liver-cell  disturbs  its  function. 

What^  then,  is  the  cause  of  this  diuiiiiished  flow  ?  Is  it  the  result  of  a 
speciflc  action  of  the  poison  on  the  hepatic  cell,  whereby  its  excretory 
function  is  temporarily  arrested  ?  That  the  fiction  is  in  some  degree  spe- 
cific seems  to  be  indicated  by  the  remarkaljle  difference  in  the  behav- 
iour of  the  chief  bile  constituents  ;  the  bile  pi  laments  are  usually  notably 
increased,  thus  indicating  great  activity  of  the  liver-cell  in  taking  up 
and  destroying  the  haemoglobin  conveyed  to  it,  while  the  bile  acids  on 
the  other  hand  are  no  less  remarkably  diminished,  indicating  a  lessened 
proteid  metabolism  within  the  celL 

It  is  fKissilde  that  by  the  direct  action  of  a  poison  the  excretion  of 
water  may  hf*  temporarily  lessened-  The  concentration  of  the  bile  in  such 
casf's  may  then  be  due  in  part  to  a  lessened  ai[ueoiis  excretion  on  the  iiart 
of  the  hepatic  cell.  Hut  the  c!iief  cause  underlying  it  I  believe  to  be  an 
increased  formation  of  mucus  by  the  epithelium  lining  the  bile  pass^iges. 
The  action  of  tlie  poison  is  not  limited  to  tlxe  hepatic  cell,  but  extends  to 
the  lining  of  the  bile  passages.  As  we  shall  presently  see,  the  bile  is  an 
important  channel  for  the  excretion  of  poisons  and  dnigs  present  in  the 
blood  ;  and  it  is  the  excretion  of  such  more  or  less  irritant  products  that 
is  apt  to  excite  catarrh  of  the  bile  passages,  increased  secretion  of  mucus, 
and  cou8ef|iient  increased  viscidity  of  bile. 

If  the  excreted  products  be  harmless^  tlieir  passage  along  the  bile- 
ducts  is  without  ill  effect  on  the  lining  epithelium.  If,  however,  they 
piissess  any  irritant  properties  they  will  tend  to  excite  increased  secre- 
tion of  nincns,  not  oidy  from  the  mucous  glands  of  the  larger  bile-iincts 
and  the  gatl-bhiddcr,  but  from  the  epithelium  of  the  smaller  bile  pas- 
sages; and  in  ijroportion  to  their  irritant  character  ami  the  resulting 
increase  of  mucus  will  be  the  tendency  for  tlie  fiuw  of  bile,  excreted 
under  very  low  pressure  at  all  times,  t^  be  retarded,  and  for  the  bile 
thui  to  l>ecome  moi-e  concentrated. 

Such,  briefly,  I  consider  to  be  the  way  in  w*hich  the  amount  of  bile 
can  be  diminished  by  changes  in  the  bile  passages.    Under  ordinary  cir- 
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cu«i3tances  tbe  only  effect  is  to  favour  and  promote  absorption  of  its 
water  as  it  passes  aluiig  tliem.  If  it  pass  a  t^ertain  degree,  htjwever^  some 
of  its  bile  fuiistitueots  may  also  be  absorbed ;  antl  thus  arises  the  slight 
icterus  of  the  eoujuiietivije  (from  al>sorptioii  of  some  bile  i>igment) 
characteristie  of  the  couditiou  ternied  '"  biliousness." 

If  the  conditions  uiulerlying  these  changes  persist  or  fretpiently  recur, 
then  the  ill  effects  of  diminished  wateriness  of  bile  extends  beyond  the 
production  of  mere  **  biliousness.*'  Kepeated  irritation  of  the  lining  of 
the  bile  passages  bj  such  j^roducts  tends  to  promote  a  chronic  tendency 
in  the  bile  passages  and  in  the  gall-blailder  (where  the  liile  rests  for  some 
time  and  becomes  more  concentrated)  t^  catarrh.  The  basis  is  thus  laid 
not  only  for  more  or  less  chronic  biliousness*  but  also  for  the  production 
of  some  of  the  chief  changes  in  the  bile  which  underlie  the  formation  of 
gall-stones ;  these  are  stagnation  of  bile,  increaseil  formation  of  cholcsterin 
by  the  epithelium  of  the  bile  passages,  precipitation  of  bilirubin-calcinm, 
and  presence  of  inspissated  mucus. 

Sinnmury.^ihix'  consideration  of  the  chief  conditions  influencing  the 
amount  of  water  m  the  bile  has  thus  led  to  some  important  conclusions. 

1.  There  is  no  evidence  that  any  dislnrbance  ever  arises  from  too 
►t  an  excretion  of  water  in  the  bile^  if  indeed  such  dilution  ever 

kes  place. 

Older  writei*8    recognised    the    existence   of    a   **polycholia" — an 

increased   flow   of   bile — and   were   disposed   to   attribute   cert^ain   ill 

effects  to  it, — notal>ly  an  increased  absorption  of  l>ile  i>igmcnt  from  the 

istine  and  the  production  thereby  of  a  form  of  jaundice  ( Frericbs ),    As 

ghall  show  later  (art.  **  Jaundice/'  p.  74),  the  origin  of  a  janndice  w 
this  way  is  exceedingly  doul>tful.  It  is  true  one  iniportant  form  of 
jaundice — -that  connected  with  blood  disorder  and  increased  destruction 
of  hemoglobin— is  frequently  associated  with  an  increased  flow  ot  bile 
rich  i n  colouring  matters.  The  essential  change  of  tlie  bile  in  such  cases  is, 
however^  not  increase  in  its  qiuintity,  but  increase  in  its  pigments.  It  is 
not  a  polycholia^  winch  is  a  name  only  rightly  applicable  to  an  increase  of 
all  the  bile  constituents,  but  a  polychnuuia;  and  the  jaundice  so  f  recpiently 
associated  with  this  change  is  due^  not  to  iiu- revised  absorption  of  bile 
from  the  intjcstiue,  but  to  alisorption  from  the  bile  passages  as  the  result 
of  iocreased  viscidity.  80  far  from  any  aqueous  dilution  ever  being  a 
cause  of  disturbance,  it  is  the  one  condition  of  bile  which  all  our  efforts 
ai-e  directed  to  produce ;  and  the  task  is  by  no  means  easy. 

2.  On  the  contrary,  one  of  the  most  potent  factors  in  hepatic  de- 
rangement is  diminished  Huitlity  with  lessened  flow  of  bile.  This  ujay 
be  the  outcome  of  defective  excretion  on  the  part  of  the  liver-cell;  and 
such  is  probably  its  character  in  fever,  in  which  the  amount  of  bile  is 
always  diminished. 

But  aiudher  amh  in  my  opinion,  more  common  and  potent  factor  is 
increase  of  resistance  to  its  flow  (at  all  times  un<ier  very  hiw  pressure) 
along  the  bile  passages.  This  increased  resistance  may  arise  from  one 
of  two  sources  i  either  from  sluggish  peristaltic  action  of  the  walls  of 
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the  hile-ducts  (and  gall-blatWer?),  one  of  the  most  iin|>ortatit  factors  in 
the  passage  of  bile  fioiii  the  bile-ducts;  or  from  iiitreaised  secretion  of 
mucus,  and  corresponding  abnormal  viscidity  of  bile.  fl 

Both  these  conditions,  but  more  especially  the  latter,  nnderlie  the  ^^ 
state  of  **  biliousness  ^Vj  and  the  increase  of  mucus  is  the  residt  of  the 
irritant  action  of  products  excreted  in  the  bile.  For  the  formation  of 
these  products  in  the  first  ins  turn  e  the  liver  may  not  be  in  any  way 
resptjnsible :  they  have  been  formed  elsewhere ;  they  reach  it  in  the 
portal  blood,  and  it  has  duly  excreted  them.  Were  it  not  for  their 
irritant  action  on  the  i>ile  passages  in  the  course  of  their  excretion, 
few  or  no  ill  effects  might  be  produced.  But  tije  increased  formatioa  | 
of  mocus  excited  by  their  at^tion  as  they  pasa  along  the  bile  passages 
has  as  its  result  an  increased  viscidity  of  bile^a  retardation  of  its  flow 
and  a  diminution  of  its  quantity. 

Whethefj  then,  the  diminution  of  bile  be  caused  directly  by  impaired  \ 
action  of  the  liver-cell,  or  indirectly  l>y  increased  resistance  in  the  bile 
passages,  it  is  imi>ortant  to  note  tliat  the  primary  cause  of  the  mischief  ! 
is  not  necessarily  the  liver  itself.  The  disorder  is  set  up  by  products 
conveyed  to  it  in  the  portal  blood.  Thus  all  agents  which  promote 
healthy  action  of  the  gastric  and  intestinal  mucosa  may^  by  preventing 
the  formation  and  absorption  of  abnormal  and  possibly  irritant  prod- 
ucts, and  by  freeing  the  liver  and  its  bile  passages  from  tbeir  injurious 
presence,  promote  an  increased  tlow  of  bile,  and  thus  indirectly  have 
a  cholagogue  action. 

Excretion  of  bUe  pigments.  ^T  lie  bile  acids  and  the  bile  pig- 
ments are  the  two  specitic  constituents  of  the  bile.  Owing  to  their 
remarkable  staining  power,  the  pignients  are  the  most  conspicuous  of  the 
constituents;  hence  their  behaviour  in  disease  has  always  attracted  a 
special  amount  of  interest  Their  presence  in  the  blood  and  tissues 
constitutes  jaundice;  and  no  symptom  connected  with  liver  disturbance 
is  so  prominent  or  has  excited  so  much  attention  as  this.  The  source  of 
these  bile  pigments,  the  conditions  influencing  their  amount,  the  varia- 
tions, quantitative  and  qualitative,  to  which  they  are  subject  in  disease, 
the  factors  determining  their  presence  in  the  blootj  and  tissues,  have 
tbus  an  exceptional  interest  for  the  physician.  The  formation  of  bile 
pigment  is  one  of  the  first  functions  discharged  by  the  liver  in  intra- 
uterine life.  Bile  pigment  begins  to  be  formed  and  to  be  excreted  as 
early  as  the  tliird  month  of  intra-nterine  life,  before  there  is  any  necessity 
for  digestive  juices,  even  before  there  is  any  evidence  of  a  glyeogenetic 
function  on  the  part  of  the  liver.  The  meconium  present  in  the 
intestine  at  birth  is  made  up  of  bile  piguient — without  a  trace,  as  it  is 
interesting  to  note  in  passing,  of  any  reduction  products  like  hydro- 
bilirubin  (stercobilinK  which  constitute  the  chief  colouring  matters  of 
the  fa?ces  in  extra-nterine  life.  As  it  is  one  of  the  first  functions  to 
appear,  so  pigment  formi^tion  is  one  of  the  last  to  disajipear.  Throughout 
life  the  foriuation  and  excretion  of  bile  pigment  continue  to  be  the  most 
persistent  function  of  the  liver. 
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The  two  chief  bile  pigments  are  bilirubin  and  biliverdiiL  It  has 
Wen  custoraary  to  regard  the  former  as  the  more  important  of  the  two; 
but  we  may  note  that  Mayo  Kobson,  atul  Copemaii  and  Winstow,  who 
have  had  opportunities  fur  ^tULlyin^  tlie  bile  in  causes  of  biliary  fistula, 
agree  in  the  opinion  that  bilivetdin  is  ttie  more  imjiortant.  The  main 
point  with  regard  to  their  formation  is  that  they  do  not  exist  preformed 
in  the  blood:  tbey  are  not  meiely  excreted  by  the  liver j  they  are  both 
formed  and  exereted  by  this  organ. 

The  question  of  the  iiossible  extrahepatic  (hiematogenous)  origin  of 
bile  pigment,  wliieh  has  played  so  prominent  a  part  in  the  discussions 
on  the  origin  of  certain  forms  of  jaundice,  is,  in  my  opinion,  finally- 
answered  (see  ai'L  *^  Jaundice,'*  p.  57).  The  formation  of  bile  pigment 
is  a  purely  hepatic  function  discharged  by  the  Hver-cell  itself.  It  is 
stopped  by  removal  of  the  liver. 

Bile  pigment,  then,  is  formed  from  hiPinoglobin  within  the  liver 
itself,  and  is  excreted  thence  into  the  bile.  It  is  the  chief  mode  in  which 
the  pigment  element  of  ha^mo-^dobin  is  excreted  from  the  body*  Thus  the 
mode  of  its  formation  bas  a  special  significance  in  rehition  to  the  ultimate 
fate  of  haemoglobin.  The  appearance  of  ba*nioglobin  in  the  scale  of  ainmal 
development»and  the  appearance  of  an  organ  like  the  liver,  are  contem- 
poraneous. It  would  thus  appear  that  there  is  a  certain  wear  and  tear 
of  the  hannoglubin  in  the  discharge  of  its  important  functions  in  the 
blood;  and  tliat  this  necessitates  its  destruction  and  removal  frnm  the 
body.  This  removal  the  liver  effects;  it  breaks  up  the  hu'moglobin, 
excreting  one  part  of  it  in  the  form  of  bile  pigmentt  but  retaining  within 
itself  most  of  the  important  elcment^ — the  iron^probably  for  further  use. 

The  relation  of  the  bile  pigment  to  hiemoglobin  may  thus  be  com- 
pared with  that  of  urea  to  proteid  material  generally;  it  is  the  form 
in  which  a  waste  proiluct  is  renuwed  from  the  l>ody.  It  is  a  purely 
waste  product:  it  subserves  no  function  ;  and,  according  to  Bouchard, 
whose  observations,  however*  on  this  point  have  not  been  confirmed,  it 
is  not  only  a  waste  product  but  also  a  poisonous  one. 

Whatsoever  interest,  then,  may  attach  to  it  is  connected  with  its 
relationship  to  haemoglobin  on  the  one  hand,  as  an  index  of  the  amount 
of  hiemoglobin  daily  broken  up  and  renewed,  and  with  its  relationship 
to  the  liver-cell  on  the  other,  as  an  index  of  its  activity. 

The  liver  aa  a  hiemolytic  organ.^ — ^It  is  in  %nrtue  of  the  un- 
doubted derivation  of  bile  pigment  from  hemoglobin  that  the  liver 
is  usually  regarded  as  the  most  important  seat  of  hj^molysis  within 
the  body.  Certainly  no  organ  has  so  much  to  do  with  getting  rid 
of  haBmoglobin  set  free  within  the  blood  as  the  liver.  But  there  is, 
I  think,  some  confui^ion  in  this  matter.  By  hseniolysis  I  mean  those 
series  of  changes  in  the  blood— in  its  plasma,  leucocytes,  and  red 
corpuscles — which  t^nd  to  their  disintesjration.  In  the  case  of  the 
red  corpuscle  such  changes  result  in  the  liberation  of  the  hemoglobin; 
but  the  yjlace  where  this  liberation  occurs  is  not  necessarily  the  place 
where  the  haemoglobin  is  ultimately  broken  up  and  disposed  of.     My 
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investigations  on  this  point  indicate  that  snt-h  liBenxoIytic  change  in 
health  oceui«  almost  extlnyively  within  the  poitiil  Wood  system.  But 
this  hasmolysis  is  by  no  means  contined  or  even  mainly  contined  to 
the  liver.  Accordin^^  to  iiiy  observations,  the  spleen  and  the  nniss  of 
capillaries  in  the  mucosa  of  the  intestinal  canal  are  even  more  important 
seats  of  this  change  than  the  liver  Increased  lubmolysis  is  a  periodic 
event  coincident  with  the  digestion  of  the  food  products^  and  caused  by 
I  be  activity  of  the  mass  of  cells  concerned  in  absorbing  these  products. 
It  may  be  increased  by  the  action  of  drugs,  which  set  free  more  hseino- 
t^lobin  ;  but  even  drugs  only  m^t  indirectly  by  stimulating  activity  of 
the  cells  in  closest  relation  in  tlie  blood^ — ^especially  those  of  the  spleen 
and  the  gastro-iiitestinal  mucosa.  Thus  I  found  with  toluylendiamin, 
a  drug  possessing  a  marked  haemolytic  action,  that  removal  of  the 
spleen  markedly  lessens  its  destructive  action.  If  this  drug  be  injected 
directly  into  the  blood  of  rabbits  from  winch  the  spleen  has  been 
previously  removedj  its  destructive  action  is  reduced  by  more  than  one- 
half  ;  indeed,  the  action  of  moderate  doses  ia  desttoyed.  The  spleen 
then,  more  than  any  other  organ,  seems  to  be  concerned  in  the  luemolysis 
caused  by  this  drug;  although,  judging  from  the  evidences  of  its  action 
on  the  liver  when  injected  into  the  healthy  animal,  namely,  the  increase 
of  bile  pigment  autl  deposit  of  iron  in  the  liver-cells-v  the  liver  rather 
tliau  the  spleen  wonld  have  a]jpeared  to  be  the  chief  seat  of  the  hEemolysis. 
Complete  removal  of  the  spleen,  however,  arrested  all  such  changes, 
notwithstanding  tbe  injection  of  double  the  dose  of  the  drag. 

As  the  result  of  these  investigations,  then,  1  find  myself  unable  to 
regard  the  liver  as  the  most  important  organ  concerned  in  htemolysis. 
It  is  hardly  possible,  indeed,  to  donbt  that  htemolytic  changes  consequent 
on  the  activity  of  its  cells  do  occur  in  its  capillaries.  But  these^  in  my 
opinion,  are  less  imfKJrtant  than  those  which  go  on  within  the  spleen, 
where  the  blood  is  brought  most  closely  into  relation  with  active  cells; 
and  are  even  less  than  those  which  go  on  in  the  mass  of  capillaries 
in  the  gastrD-intestinal  mucosa.  1  consider  that  the  chief  function  of  the 
Uver  in  relation  to  haemolysis  is  to  arrest  and  get  rid  of  the  products  of 
haemolysis  conveyed  to  it  in  the  portal  blood  from  the  spleen  and  intes- 
tines; and  tlie  most  prominent  of  these  products  is  haemoglobin. 

It  is  important  to  bear  tliese  distinctions  in  mind.  For  it  will  then 
be  clear  that  increased  formation  of  bile  pigment,  if  rightly  regarded, 
affords  not  only  an  index  to  the  activity  of  the  liver-cell  in  lireaking  up 
hiBmoglobin^  but  to  a  certain  extent  is  also  an  index  of  the  activity  of 
the  spleen  and  the  cells  of  the  gastro-intestinal  mucosa,  which  parts  are 
chiefly  concerned  in  liberating  hemoglobin. 

Deficient  formation  of  bile  pigment  may  thus  have  as  its  cause,  not 
inactivity  of  the  liver,  but  a  lessened  haemolysis  due  to  inactivity  of  the 
other  organs  in  relation  to  the  portal  blood.  Conversely,  increased 
formation  of  bile  pigment  must  always  have  lieen  preceded  by  an  in- 
creased haemolysis,  denoting  increased  activity  of  organs  otlier  than  the 
liven     Thus  to  say  of  a  drug,  which  induces  an  increased  formation 
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of  bile  pi^iueut,  that  it  has  '^  stimulated  the  liver  to  increased  secre- 
tion/' by  im  means  euibodies  all  the  troth  in  respect  of  the  manner  in 
which  tliis  iu(*reased  secretion  is  prodiKjed.  It  iias  not  only  stimulated 
the  liver,  but  it  has  also  stimulated  the  other  organs  of  the  portal  eircula* 
tion  responsible  for  the  preceding  haemolysis.  Thus  with  regard  to  one 
of  its  most  speeiiie  f  LHictioiis-^the  formatiou  of  bile  pigments,  the  puiot  is 
brought  out  that  the  liver  is  dealing  with  bteTuoglobin  liberated  nminly 
[elsewhere,  and  conveyed  t«  it  in  the  portal  blood.  Ue  He  lent  formation 
of  bile  pigment/— wbieb,  on  the  view  that  the  liver  is  alone  responsible  for 
haemolysis,  would  be  peeuiiady  a  symptom  of  *' sluggish  liver  " — implies, 
then,  sluggishness  of  organs  other  tlmn  the  liver. 

Passing  ftoui  these  general  considerations  to  the  variations  met  with  in 
health  and  disease,  I  liave  to  note  that  the  actual  amount  of  i>ile  pigment 
which  gives  its  colour  to  the  bile  is  very  small,  though  its  staining  powers 
I  are  very  higk  The  daily  excretion  in  healthj  though  differing  in  differ- 
lent  individuals,  is  probably  fairly  uniform.  In  general  the  variations 
[that  occur  seem  closely  to  follow  the  variations  in  the  other  solid  eou- 
fBtituents,  They  are  increased  bv  food,  diminished  when  food  is  wiih- 
'held. 

Polyehromia  and  its  rekth'on  to  janndife. — For  the  information  we 
possess  as  to  tlie  variations  that  occur  in  disease,  we  are  indebted 
mainly  to  observation  of  the  pigments  present  in  the  urine;  but  we 
have  also  a  few  observations  uuide  directly.  Thns  a  large  increase 
always  follows  the  injection  of  liiemoglobin  into  the  bloody  or  again, 
of  hteuu>lytic  agents  that  set  free  baimoglobin ;  such  as  distilled  water, 
toluylendiamin,  and  arseniuretted  hydrogen  (Stadelmann).  This  in- 
crease may  ran  as  high  as  three  to  four  times  the  normal  amount.  It 
usually  makes  itself  manifest  in  from  ti  to  4  hours  after  the  injection  of 
the  btemoglobin.  If  the  injection  be  merely  snl>cutaneous  it  is  later — 12- 
14  hours.  This  "  polyehromia/'  as  it  has  been  named  by  Stadelmann,  ia 
not  necessarily  aecom|ianied  by  an  increase  of  Inle;  on  the  contrary,  the 
bile  is  generally  diminished  in  quantity  and  highlj^  concentrated — some- 
times to  a  notable  degree.  Even  more  remarkable  is  the  behaviour  of  the 
bile  acids;  instead  of  being  increased,  they  are  reduced  to  mere  traces. 
Great  a^.'tivity  of  the  liver-cell  in  one  direction  (forjuation  of  bile  pig- 
ment) is  thus  compatible  with  lessened  activity  in  others  (excretion  of 
wat-er,  formation  of  l>ile  acids).  These  observations  are  of  s[iecial  interest 
in  regard  to  the  bile  acids.  Absence  of  bile  acids  has  usually  been  re- 
garded as  an  important  evidence  of  inaction  of  the  liver ;  ami  l^ence  came 
the  notion  that  jaundice  without  Idle  acids  in  the  urine  denotes  that  the 
bile  pigment  must  have  been  formed  elsewhere  than  in  the  liver  {*'  hamiar 
Oogenous  jaundice").  It  is  now  made  clear  that  no  such  significance 
attaches  to  the  absence  of  bile  acids;  their  defect  is  quite  compatible 
with  a  greatly  increased  formation  of  bile  pigments  by  the  liver. 
A  similar  increase  of  bile  pigments  is  a  feature  conituon  to  all  condi- 
tions in  which  bloodnlestr action  is  increased.  According  to  my  observa- 
tions, it  is  a  constant  and  most  notable  feature  of  the  bile  in  pernicious 
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aTisemia;  in  no  morbid  state  does  tlie  bile  possess  such  extraordinary 
staining  power  as  in  this  disease.  An  iucrease  of  bile  pigmeiUs  likewise 
attends  tlie  absorption  of  large  extravasations  of  blood,  and  is  a  feature 
also  of  most  of  the  forms  of  jaundice  caused  by  poisons. 

It  is  in  relatioQ  to  jaundice  tliat  t!ie  chief  interest  has  hitherto 
attaclied  to  this  increase  of  bile  ]ngmcnts.  The  occurrence  of  jaundice 
in  association  with  excess  of  bile  in  the  stools  has  long  been  noticed ;  it 
constitutes  the  ^*  jaundice  from  iiolycholia  "  of  old  writers.  The  doctrine 
tauf^ht  by  Frerichs  w^as  that  the  jaundice  in  such  cases  is  due  to  excess 
of  bile  pigments,  their  increased  absorption  from  tlie  intestine,  and  their 
deficient  disintegration  in  the  blood.  The  later  form  of  this  teaching  is 
that  bile  pigments  are  absorbed  in  such  excess  tlmt  the  liver  is  unable 
to  excrete  them  all,  so  that  some  escajie  through  the  liver  into  the  general 
circulation  and  produce  the  jaundice*  Tliese  doctrines  1  shall  discuss 
more  fully  elsewhere  {vMe  art-  *sJaundice;*  p,  74).  At  present  I  will 
only  say  that,  in  my  opinion,  tiiere  is  no  sufficient  evidence  that  jaundice 
ever  arises  in  this  way.  Some  bile  pigment  is  probably  always  absorbed 
from  the  intestine  to  be  excreted  again  in  tiie  bile;  but  the  extent  to 
which  such  an  absorption  occurs  is  doubtful ^  and  in  all  probability  has 
been  much  exaggerated.  It  may  be  rcgardetl  as  certain,  however,  that 
any  pigment  so  absorbed  is  excreted  again,  Uyv  tlie  liver  ra])idly  takes  up 
and  exi-retes  any  bile  pigment  present  in  the  blood.  Thus  bilirubin 
injected  directly  into  the  lilood  is  entirely  excreted  through  the  bile  in 
from  two  to  four  hours  after  its  injection.  Similarly  the  increase  of  bile 
pigments  following  injection  of  bile  into  the  duodenum,  as  shown  by 
Schiff  and  Rutherford,  is  always  greater  when  bile  is  introduced  than 
when  a  corresponding  amount  of  bile  salts  are  so  introduced. 

In  the  absence,  then,  of  any  other  explanation  of  the  jaundice  with 
polycholia,  w'e  might  attribute  it  to  an  increase  of  this  absorptiou — - 
of  this  **  circulation  of  bile  pigment."  But  Stadelmann's  observations 
show  that  drugs  which  cause  polychromia  usually  cause  other  changes  in 
the  bile — one  of  the  most  notable  being  tliat  at  one  time  or  other  there 
is  a  remarkable  im*rea,se  in  its  viscidity,  leading  sometimes  to  arrest  of  its 
flow.  This  arrest  it  is  that  causes  the  jaundice.  The  jaundice  results 
from  absorption  of  bile  fiom  the  bilenlucts,  not  from  the  intestine. 
Biith  preceding  and  following  this  stage  of  increased  viscidity  there  is 
a  greatly  increased  excretion  of  bile  pigments;  hence  the  abundance  of 
bile  pigment  in  the  intestines,  so  frequently  noted  in  these  cases.  The 
"jaundice  of  polycholia**  is  thus  hepatogenous  (obstructive),  and  is  not 
due  to  an  increa^sed  absorption  from  the  intestine. 

Excretion  of  hwrnoglohiti  info  Ike  bite. — I  liave  now  to  point  out,  with 
regard  to  this  ;iction  of  the  liver  on  luemoglobin,  that  it  is  not  simply 
a  question  of  mere  amount. — of  so  much  free  haemoglobin  in  the 
blood,  with  resulting  formation  of  so  much  bile  pigment  Increase 
of  bile  pigments  is  not  necessarily  ]>roportionate  to  the  amount  of 
free  haEinoghjhin  in  the  blood.  Thus  the  injection  of  distilled  water  op 
pjTTogallic  acid  produces  intense  hajmoglobinoemia  with  ha^moglobinuria, 
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but  only  a  moderate  increase  of  bile  pigments.  Ob  the  other  hand, 
tohiyhnidiarain,  whieh  in  dogs  causes  but  a  mwlerate  blood-ties  true  I  ion 
without  hjeiuoglobiiuiria,  eauses  a  large  iuereaiie  of  Inle  pigments.  Thus 
it  appears  that  the  liver  eao  be  speuiully  stimulated,  aud  that  the 
amount  of  bile  pigment  formed  depends  not  only  od  tlie  amount  uf  free 
hcemoglobin  availabl*^,  but  also  on  the  activity  of  the  livern^elL  Under 
certain  circumstances  tliis  latter  element  may  l)e  so  affected  thai  hitnio 
globin  passes  unchanged  tbrough  it  into  the  bile.  This  condition  of 
"  haBmoglobineholia  "  is  us\ially  the  result  of  the  action  of  certain  severe 
poisons.  Thus,  according  to  Filehne  (1880),  after  poisoning  with 
phenylhydrazin,  toluylendiamin,  aniline  derivatives,  pyrogallie  acid, 
elilurate  of  potash,  and  glyeeriue,  all  agents  ititensely  hauiiolytic  in  their 
action,  haemoglobin  is  constantly  found  in  the  bile.  The  same  results, 
after  poisoning  with  aniline  and  toluidin,  have  been  found  by  Wertheimer 
and  Meyer  (1890).  I  produced  such  a  *'ha3moglobincholia "  in  one 
instance  by  ligaturing  the  hepatic  artery  and  then  injecting  distilled 
water.  All  these  oliservations  ap]»ly  to  rabl»its.  In  dogs,  on  the  other 
band,  Filehne  could  never  liud  any  free  luemoglobin  in  the  bile. 

This  passage  of  htcmoglobin  nnclianged  through  the  liver-cell  into 
tlie  bile  must  be  regarded,  then,  as  betokening  a  grave  disturbance  of 
liver  function.  It  is  prnl>al>ly  an  extremely  rare  prot^ess  in  disease,  and 
is  probably  confined  to  the  last  stages  of  such  severe  toxic  conditions 
as  acute  yellow  at  ropy  and  the  severest  fcrrms  of  malignant  jaundice. 
But,  apart  from  these  extreme  effects,  tins  occurrenee,  rare  though  it 
be,  is  of  interest  as  denoting  that  the  activity  of  the  liver  in  breaking 
up  luetnoglobin  can  be  directly  infioenced  by  drugs. 

In  what  way  the  deslriietion  is  etfceted  within  the  liver-cell  we  have 
no  definite  knowledge.  As  I  have  ]H>iuted  out,  an  increased  formation  of 
bile  pigments  may  occur  while  the  formation  of  bile  acids  is  dimiuisbed, 
indicating  that  the  two  prcu^esses,  of  haunoglobin-destruction  and  break- 
ing up  of  i^roteid  material,  rcsjM^ctively  inulerlying  these  are  to  a  certain 
extent  inde|)endeut  of  each  other.  Nevertheless  eert^iin  interesting 
observati<ms,  to  which  I  must  now  draw  attention,  no  less  clearly  indi- 
cate that  the  activity  of  the  liver-cell  in  breaking  up  haemoglobin  dejienda 
upon  its  general  nutritive  activity. 

Schmiilt  and  his  pupils  have  studied  the  action  of  liver-cells  on 
hEemoghihin  outside  the  Iwidvi  and  they  tind  that  the  destruction  of 
h^ejuogluliin  (and  formation  i\l  bile  acids)  is  nuich  increased  by  the 
presence  of  glycogen,  and  still  more  of  gra|>e  sugar;  iu  the  absence 
of  these,  indeed,  tlie  destructitm  of  htemoglobin  ceases. 

Lessened  formation  of  bile  ptfjmeitfff^ — Again,  among  the  conditions 
which  appear  to  diminish  the  amount  of  bile  pigments  1  liave  to  note 
fever.  This  sequence  was  very  noth-eable  in  the  case  of  biliary  fistula 
recorded  by  Paton  and  15alft>ur.  Irregular  attacks  of  fever  occurred 
from  time  to  time,  and  during  these  the  bile  not  only  fell  in  quantity, 
as  also  in  the  aiuount  of  solids,  but  became  obviously  pale  j  on  several 
OGcaaionSj  indeed,  quite  colourless* 
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This  diminished  formation  of  bile  pigments  is  of  special  interest  ia 
relation  to  the  theory  of  jaundice  by  suppression.     This  theory  took  ili  ~ 
origin  when  it  was  tiioiight  that  the  bile  pigments  existed  preformed : 
the  blood,  and  that  the  only  function  of  tlie  liver  was  to  excvete  them. 
If  the  li\"er  ceased  to  act,  the  pigments  accmnulated  in  the  blood,  and 
janndiee  ensued.     It  is  now  eertain  that  the  bile  pigments  are  formed 
by  the  liver,  not  within  the  blood-     ISut  the  theory  of  a  jaundice  by 
suppression  is  still  held  by  many  \  and  the  form  it  now  takes  is  that  any 
temporary  inaction  of  the  liver  in  forming  bile  pigments  is  bound  t^^| 
throw  pigments  iutti  the  circulation  wlxich  would  otherwise  have  beeffl^ 
exereted ;  whereby  jaundice  is  induced.    Now  1  have  shawn  one  possible 
effect  of  suck  inaction^  namely,  that  Ixa^inoglobin  passes  through  the  liver- 
cell  unchanged.     But  such  an  e%^ent  is  only  produeible  ex i»eri mentally 
by  the  action  of  severe  poisons,  and  even  then  with  difficulty  ;  in  dis- 
ease it  ia  probably  of  the  rarest  occurrence.     The  other  possible  etfeefc 
is  that  illustrated  by  the  action  of  fever,  when  less  bile  jngment  is  fitrmed. 
There  is  no  evidence,  however,  that  such  a  diminished  formation  of 
necessity  produces  jaundice.     On  the  contrary,  in  the  case  of  the  grea^H 
majority  of  poisons  that  act  most  severely  on  the  liver-cells,  and  are  rnost^* 
likely  to  cause  suppression  of  function,  there  is  direct  evidence  that  they 
stimnlate  the  liver  to  an  increased  formation  of  bile  pigment.     The 
jaundice  tliey  give  rise  to  is  not  a  jaundice  of  suppression,  but  one  of 
increased  activity  with  increased  viscidity  of  bile  consequent  on  the 
action  of  the  poison  on  the  intrahepatic  bile-dm  ts  (toxa^inic  catarrh). 

Qualitative  variations  in  the  bile  pi 'ments. — The  changes  in  the  bile 
pigments  in  disease  are  not  restri(  ted  to  mere  variations  in  quantity. 
They  extend  also  to  the  quality  of  those  formed. 

In  health,  as  we  have  seen,  the  chief  pigments  are  bilirubin  and 
biliverdin.  Within  the  intestine  these  are  reduced  by  the  action  of  the 
microorganisms  present  to  hydrobilirubin  (atereobilin) — the  colouring 
matter  of  the  fseces. 

Udat ion  of  bile  and  urinary  pigments, — Within  the  urine  the  chief 
pigments  are ;  — 

i.  Ui'odtrome^fiTsi  described  by  Dr.  Thudichnm  in  18G4,  and  recently, 
with  the  aid  of  much  lietter  methods,  carefully  studied  and  redescribed 
by  I>r.  A.  E.  Gar  rod  {IHlMi). 

ii.  Umhilin^  the  relation  of  which  to  bile  pigment,  long  a  matter  of 
discussion,  may  nuw  be  regarded  as  definitely  settled.  It  has  been.^— 
shown  to  be  producible  directly  from  bile  pigment  by  the  action  of  thl|^| 
micro-organisms  of  the  inteslinf^  (Muller) ;  and  more  recently,  in  a  very^^ 
careful  research,  Uarrod  and  Hopkins  have  shown  that  the  pigment  of 
the  faeces,  variously  named  hydrobilirubin  or  stercobilin,  is  only  azi^H 
impure  form  of  urobilin.  ^^| 

iii.   Urnhfrmfi(of*f*rpfiffnH  was  first  descriijed  by  MacMunn,  and  has 
since  been  shown  to  be  a  constant  constituent  of  normal  urine  (A.  E. 
Garrod),  and  to  undergo  variations  in  disease.     It  is  the  representati 
in  the  urine  of  basmatoporpbyrin,  a  pigment  formed  frcm  luemoglobiiL 
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The  last  two  pigineiits  are  undoubtedly  derive*!  from  hLeuioglobin. 
The  origin  of  urochToiue,  long  obsfure,  seems  also  to  have  been  placed 
beyond  doubt  by  recent  observations  (1897).  This  pigment  and  urobilin 
are  convertible  into  one  another  by  the  atttion  of  suitable  agents. 

Increase  of  the  pigment  of  the  nrine  is  a  common  featnre  of  liver 
disorder.  Not  only  those  above  named  become  increased,  but  otliers  also* 
of  doubtful  nature,  make  tlieir  appearance.  The  chief  of  these  is  the 
reddish  pigment  {urmnjthrine)  which  so  frequently  colours  deposits  of 
urates. 

The  questions  that  now  present  themselves  are : — Does  the  increase 
of  such  )*ignients  indicate  disorder  of  hepatic  function  especially ;  or 
on  the  other  hand,  indicate  merely  disorder  of  intestinal  functions?  Or 
as  it  may  otherwise  be  put :— To  what  extent  are  these  pigments  derived 
from  the  bile  pigments  within  the  intestine,  and  thus  only  indirectly  from 
the  liver  ?  Or,  are  they  the  direct  products  of  hepatic  metabolism, 
formed  by  the  liver  just  as  bile  pi  laments  are  ? 

With  regard  to  urobilin,^ — the  chief  representative  of  these  urinary 
pigments,  and  the  one  which  has  been  most  fully  studied  in  disease,— 
an  increase  is  found  in  the  nrtne  in  a  nnmber  of  conditions,  such  as 
fever,  absorption  of  blood,  pernicious  aniemia,  felnile  forms  of  jaun- 
dice, ami  the  action  of  certain  drugs,  such  as  trional.  These  con- 
ditions are  chiefly  such  as  are  marked  liy  some  increased  destruction 
of  blood.  The  increase  of  urobilin  may  denote  merely  an  increase 
of  bile  pigments  with  lui  increased  formation  of  urobilin  from  these 
within  the  intestine,  and  not  necessarily  any  disturbance  of  hepatic 
function.  A  nutuble  increase  of  bite  pigment  takes  [dace  during  absorp- 
tion of  extravasatcd  blood,  as  shown  by  Stadelmann;  and  according  to 
my  observations  in  pernicious  anicuua  no  feature  is  more  constant  or 
more  striking  than  the  extraordinary  colouring  power  of  the  bile,  denot- 
ing great  richness  in  pigments.  And  in  no  two  conditions  is  urobilinuria 
so  marked  as  in  these. 

There  are  other  facts,  however,  which  denote  that  the  intestine  is  not 
the  only  seat  of  origin  of  nrobiliu ;  it  is  also  formed  elsewhere  in  the 
body.  Thus  in  cases  of  obstructive  jaundice  where  no  bile  enters  the  intes- 
tine urobilin  is  still  found  in  the  urine.  In  the  case  of  biliary  ti  still  a 
described  by  (/opeman  and  Winston  no  bile  entered  the  intestine,  nor  was 
any  bile  pigment  to  he  found  in  the  urine.  All  the  bile  escaped  through 
the  fistula.  Nevertheless  the  urine  remained  of  normal  colonr,  and  its 
colouring  matters  must  therefore  have  been  formed  elsewhere  than  in  the 
intestine.  Under  these  circumstances  it  is  assumed  that  the  pigment  has 
been  formed  within  the  liver  itself,  as  a  direct  product  of  hepatic  activity. 
And  it  is  from  this  point  of  view  that  so  much  interest  is  attached  by 
some  observers  t43  increase  of  urobilin  (and  other  pigments)  in  the  urine 
in  relation  to  hepatic  disorder  ;  for  an  abnormal  increase  of  urobilin  may 
thus  denote  not  merely  an  inrjcease  of  bile  pigments  btit  also  an  abnormal 
activity  of  the  liver-cell,  and  may  be  an  index  of  hepatic  disorder.  Thus 
urobilin  has  b^en  regarded  as  essentially  the  pigment  of  a  diseased  liver 
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(Hay em).  Its  formation  by  the  liver  may^  I  think,  l>e  tliua  conceive 
Formed  in  small  amount  in  liealth,  as  a  by-product  in  the  course  of  tbe 
formation  of  bile  pigment  by  the  liver-cell^  in  disease  it  may  be  formed 
in  disproportionately  large  amount,  not  from  the  bile  pjigments,  Viut,  j^o  to 
speak,  at  the  expense  of  the  bile  pigments.  An  increase  of  urobilin  in 
the  urine  may  denote  not  merely  an  increased  haemolysis  with  an  in- 
creased  formation  of  bile  pigment-— this  it  necessarily  does — but  it  may 
denote,  fnrther,  some  hepatic  ineificiency  in  dealing  with  the  bH?mr»globiii 
or  pigments  derived  from  this  ht^emolysis.  I  would  point  out  a  third 
alternative: — The  conditions  iti  which  it  is  chiefly  uict  with — ^toxic 
forms  of  jaundice,  pernicious  antemia,  and  tlie  like — are  chiefly  those 
denoting  marked  disorder  of  the  blood,  and  the  fault  may  possibly 
be  not  so  much  increase  of  bile  pigments  (intestinal  origin)  or  hepatic 
inefficiency  (hepatic  origin)  as  some  abnormal  character  of  the  haemo- 
globin and  other  pigments  set  free  within  the  portal  area  and  con- 
veyed to  the  liver  in  the  portal  blotxL  I  consider  it  to  be  probable 
that  some  part  of  the  urobilin  and  chromogens  of  the  nriue  are  notuially 
formed  witbin  the  |XJrtal  area,  notidjly  within  the  spleen,  where,  accord- 
ing to  my  observations,  hemolysis  is  most  active;  and  their  increase  in 
disease  may  denote  abnormal  blood  changes  antecedent  to  any  subse^ 
quent  hepatic  inefficiency. 

In  deciding  to  which  of  these  various  possible  canses  nrobilinuria  is 
due  in  any  particular  case,  we  must  Ije  guided,  I  think,  by  the  general 
characters  of  the  symptoms  rather  than  by  any  particular  view  as  to 
the  source  of  urobilin.  Thus,  in  absorption  of  extraviisatcd  blocMl  I  re- 
gard the  nrobilinuria  as  not  necessarily  of  the  same  signiiicance  as  it 
has  in  severe  forms  of  febrile  ( tox^eniic)  jaundice.  In  all  cases  it  denotes 
increased  hiemoly  sis.  But  subject  t-o  this,  it  may  in  some  denote  intestinal 
derangement-" — ^increased  putrefactive  changes*  with  increased  formation 
of  urobilin  from  the  bile  pigments  within  the  intestine;  in  others  it  may 
denote  abnormal  htemolysis  with  formation  of  abnormal  pigments  in  the 
tissues  (extra vasated  blood)  or  in  the  spleen ;  and  lastly,  in  a  third  group 
it  may  possibly  denote  hepatic  inefficiency  in  dealing  with  the  ha?mo 
globin  supplied  to  it  The  data  we  possess,  then,  by  no  means  justify 
the  view  that  urobilin  is  essentially  the  pigment  of  hepatic  disorder. 

Bilirubin  calculi. — Before  passing  from  this  subject  of  the  %^ariation3 
in  the  character  of  the  bile  pigments  presented  in  disease,  and  their 
possible  significance  in  relation  to  disorder  of  the  liver,  I  must  refer  to 
one  otlier  modification  of  a  qualitative  character,  which  may  not  only 
denote  but  actually  be  the  immediate  occasion  of  severe  disorder  of  tJie 
liver ;  I  refer  to  that  change  which  leads  to  the  yjrecipitation  of  bilirubin 
in  insoluble  form  within  the  intrahepatic  bile-ducts  or  within  the  gall- 
bladder, and  to  tlie  formation  of  bilirubin  calculi. 

Bilirubin  itself  is  never  precipitated;  but  under  certain  conditions  it 
forms  a  combination  with  calcium,  and  is  then  precipitated  as  an  insoluble 
compound.  In  this  form  it  is  the  nucleus  of  a  considerable  proportion  of 
the  ordinary  gall-stones ;  in  a  smaller  proportion  it  is  itself  the  calculus, 
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^ftdmay  constitute  the  gritty  particles — the8t>calle(1  biliary  sand- — found 
^■ihni  the  iutrahfpatic  durts,  nr  the  small  calculi  found  either  iu  these 
^^Bta  or  iu  the  gall-bladder. 

^HTwo  forniH  of  these  ciilculi  are  met  with ;  in  the  one  the  bilirubin- 
^^■um  is  mixed  with  cholest«rin,  as  much  as  25  per  cent  of  the  latter 
^^Bg  present;  tlie  remainder  being  made  up  of  bilirubin-ealcium,  usually 
^^H  small  cpiiuitities  uf  copper  and  trac^es  of  iron.     The  calculi  of 
^^Bkind  are  usually  of  large  size,  as  large  as  a  cherry  or  larger;  and 
^Hkngly,  or  at  most  in  groups  of  tliree  or  four,  in  the  larger  bile-tluets 
^H|all-bladder.     In  the  other  form  this  insoluble  compound  of  bilirubin 
Kfias  the  whole  calculus.     These  stones  are  of  small  sixe — from  that  of 
^  grain  of  sand  to  that  of  a  pea — and  form  solid  brownish  black  concre- 
tions with  rough,  irregular  surfaces;  sometimes  of  waxdike  consistence, 
sooietiines  brm,  hanl,  and  brittle.     They  consist  almost  entirely  of  the 
calcium  compound  of  bilirubin  or  biliverdin,  without  any  cholesterin,  or 
at  most  with  mere  traces  of  it. 

Besides  these  forms  of  calculi,  in  wdiich  it  forms  the  chief  constituent, 
bilirubin-calcium  is  a  common  constituent  of  most  gall-stones,  either 
intermixed  with  the  cholesterin  or  sometimes  forming  the  central  nucleus. 
A  special  interest  attat^^hes  to  these  calculi  of  bilirnbin-calcium ;  inas- 
much as*  uidike  the  ordinary  mixed  cholesterin  calculi,  the  seat  of  the 
I  formation  of  which  is  the  gall-bladder,  or  very  rarely  the  larger  bile- 
'  ducts,  small  bilirubin-i'alcium  calculi  are  frequently  found  in  the  intra- 
hepatic ducts.  What  determines  tlieir  formation  ?  Both  bilirubin  and 
calcium  are  normal  constituents  of  the  bile.  Yet  in  whatever  amount 
they  are  present,  or  however  highly  the  bile  may  be  concentrated,  they 
can  never  be  made  to  combine  to  form  this  insoluble  compovmd.  Mere 
excess  of  bilirubin  appears  insufficient  of  itself  to  bring  this  about  in 
normal  bile.  Addition  of  lime  water,  however,  leads  eventually  to  a  pre- 
cipitation of  bilirubiiK-alcinm.  But  certain  substances  iu  the  bile  ap- 
pear capable  of  hindering  this  precipitation  even  when  lime  is  present  in 
abnmlance.  The  bile  salts  possess  this  power.  Nanny n  finds  that  in  the 
presence  of  bile  salts  the  calcium  combines  at  first  with  the  bile  acid ;  and 
it  is  not  until  a  large  excess  of  lime  is  added  that  precipitation  takes  place. 
It  is  not  likely  that  the  precipitation  of  this  compound  is  solely  de- 
pendent u|Kin  an  increase  of  lime  in  the  bile.  It  is  suggested  that  excess 
of  lime  in  drinking-water  may  give  rise  to  calculi  by  favouring:  the  pre- 
cipitation of  bilirubin-calcium  ;  there  is  no  evidence,  however,  that  the 
amount  of  lime  in  the  bile  is  affected  by  the  administration  of  lime  in 
the  food  ( K  an ny  n ) .  I  ts  sour c  e  i  n  al  1  p  robalj i  1  i  t  y  i  s  th  e  m  uc  on  s  m  em  b ran  e 
of  the  bile  passages,  as  pointed  out  by  Frerichs.  More  important  than 
any  mere  increase  of  lime  or  amount  of  bile  pigment  in  determining  the 
precipitation  of  bilirubin-calcium  is  the  presence  or  absence  of  albumin  in 
the  bile.  Thus  ^%%  albumin  brings  about  a  precipitation  of  bilirubin- 
calcium  from  bile,  and  from  a  solution  of  bile  salt  containing  bilirubin. 
It  ia  highly  prohal^le,  then,  as  Naunyn  says,  that  albumin  is  the  chief 
factor  in  determining  the  precipitation  of  these   biliary  concretions 
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within  the  bile-ducts^  the  albuminous  material  being  derived  from  the 
desquamation  and  disintegration  of  tlie  epithelium  of  the  bile  passages. 

These  small  iutrahepatir  calculi  of  bilirubin-<?'alciura  seem  to  play 
an  important  part  in  producing  cholelithiasis.  They  are  carried  into  the 
gall-biadder,  wliere  they  act  on  its  mucous  membrane  as  foreign  bodies, 
and  favour  the  catarrhal  condition  which  leads  to  the  formation  of 
eholesterin.  In  the  centre  of  gall-stones  a  small  nucleus  of  this  com- 
pound is  frequently  to  be  found. 

Condumrm. — The  precipitation  of  bilirubin  in  insoluble  form,  with 
the  production  of  biliary  concretions  of  bilirubin-calciiim,  is  thus  to  be 
regarded  as  evidence  of  disorder  of  the  bile  passages^  not  of  the  liver- 
cell  itself. 

Excretion  of  bile  salta.^— The  salts  of  the  bile  are  the  soda  salts  of 
the  two  bile  acids,  glycocholic  and  tan  roc  hoi  ic  acid.  The  bile  acids 
are  combinations  of  a  common  acid — cholalic  acid — with  glycocine 
and  tauriuc  respectively;  products  of  the  decomposition  of  albuminous 
material  within  the  liver.  The  formation  of  bile  acids  is  thus  a  special 
index  of  the  amount  of  albuminous  metabolism  within  the  liver-cell. 
How  closely  it  is  related  to  other  functions  of  the  liver-cell*  is  indi- 
cated by  the  interesting  studies  made  by  Schmidt  and  his  pupils,  to 
which  reference  has  already  l)een  made.  They  find  that  even  outside  tlie 
body  the  liver-cell  can  form  bile  acids  from  albumin,  but  that  it  cannot 
do  so  unless  glycogen,  or,  what  is  even  better,  grape  sugar^  be  present. 

The  fate  of  the  bile  acids  within  the  intestine  is  interesting.  A  small 
proportion  only  can  be  accounted  for  in  the  faaces.  A  large  proportion, 
as  much  as  seven-eighths  according  to  Bidder  and  Schmidt,  is  again 
absorbed  and  again  excreted  in  the  bile.  It  is  this  remarkable  be- 
haviour of  the  bile  salts  that  has  led  to  the  view,  originally  propounded  by 
Schilft  that  there  exists  within  the  portal  area  "a  circulation  of  bile." 
The  hile  obtained  from  a  fistula  is  much  poorer  in  solids  than  normal 
bile,  and  the  difference  is  almost  entirely  due  to  want  of  bile  salts.  No 
substance  or  drug  has  so  powerful  a  stimulant  action  on  the  liver-cell 
as  its  own  bile  salts. 

We  have  little  information  as  to  the  variations  in  their  excretion  met 
with  in  disease.  Clinically  our  chief  interest  is  directed  to  the  bile  salts 
in  connection,  first,  with  their  solvent  action  on  cholesterin,  the  chief 
constituent  of  gall-stoues ;  and*  secondly,  with  their  appearance  in  the 
urine  in  cases  of  jaundice.  Cholesterin  is  held  in  solution  in  the  bile 
mainly  by  the  presence  of  the  bile  salts ;  it  is  insoluble  in  water  or 
aqueous  saline  solutions*  but  easily  soluble  in  solutions  of  the  bile  salts  ; 
solutions  containing  \  to  2^  per  cent  of  bile  salts  can  dissolve  about  a 
tenth  part  of  their  own  mass  of  cholesterin  (Naunyn).  One  of  the  oldest 
views  of  the  origin  of  gall-stones  is,  that  owing  to  decomposition  of  the 
bile  acids  within  the  gall-bladder,  the  cholesterin  is  no  longer  held  in 
solution  and  becomes  pre:"ipitated  (Frerichs),  There  is  no  conclusive 
evidence,  however*  that  calculi  ever  arise  in  this  way.  The  evidence 
presently  to  be  considered  goes  rather  to  show  that  gall-stones  arise  from 
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innreased  secretion  of  ehnlesterin  from  the  walls  of  tlip  gall-bladder,  not 
from  simple  precipitiitiun  of  the  uhul  ester  in  lield  in  soliitioti. 

Much  import,ant*e  was  formerly  attaehed  to  the  presence  of  bile  acids 
in  the  urine  in  certain  cases  of  janndiee,  and  to  their  absence  in  others,  as 
an  imfK>rtaut  gauge  of  the  ilegree  of  activity  of  the  liver.  Since  the  bile 
acids  are  admittedly  formed  by  the  liver,  and  by  the  liver  alone,  their 
absence  from  the  urine,  in  any  ease  of  jaundice,  was  held  to  be  due  to 
iuaetivity  of  the  liver.  Hence  the  view  of  a  hiemalogenons  as  distinet 
from  a  hepat^^genous  jaundice.  This  matter  will  he  considered  fully  else- 
where (arL  **  Jaundice  ").  Here  it  can  only  be  said  that  the  stmlies  of 
Stadelmann  have  thrown  an  entirely  fresh  light  on  this  subject  So  far 
from  the  formation  of  bile  pigments  and  of  bile  at^ids  by  the  liver-cell 
necessarily  going  hand  in  hand,  as  hitherto  assumed,  these  studies  show 
that  a  large  increase  of  bile  pigments  in  the  bile  is  frequently  attended 
with  a  no  less  marked  diminution  in  bile  acids.  This  peculiar  result  is 
especially  characteristic  of  the  at^tirm  of  certain  poisons  which  possess 
powerful  ieterogeuetic  properties  (toluylendiamin,  phosphorus).  The 
jaundice  caused  by  such  agents  is  always  marked  by  a  greatly  diminished 
formation  of  bile  acids ;  and  hence  at  the  very  time  the  urine  is  loaded 
with  bile  pigment  there  may  be  little  or  no  trace  of  bile  acids. 

Petteiikoffer's  reaction. — The  test  for  the  detection  of  bile  acids  in 
the  urine  is  the  well-known  one  which  goes  by  the  alxjve  name.  A 
small  quantity  of  tlie  urine  is  ])laced  in  a  ]xircelain  capsule^  and  to  it  two 
or  three  drops  of  a  solution  (10  per  cent)  of  cane  sugar  are  added.  Then 
strong  sulphuric  acid  is  added  drop  by  drop,  when  the  fluid  iirst  becomes 
opalescent*  then  clear,  and  successively  assumes  a  pale  cherry  red,  a  dark 
red,  and  6na!ly  a  purple-violet  tint.  The  reaction  depends,  as  it  lias  since 
been  shown,  on  the  iiroduction  of  furfurol  by  the  action  of  the  acid  on  the 
sugar.  Hence  a  uKxlification  of  the  test  has  been  suggested,  a  solution 
of  fxirfurol  in  water  of  1  per  mi  lie  being  em|>loyed  instciid  of  sugar. 
'To  1  c.c.  of  an  alcoholic  solution  of  the  urine  a  single  drop  of  this  furfurol 
Bolution  is  added ;  then  1  cc.  of  strong  sulphuric  acid.  The  method 
gives  a  perceptible  reaction  with  quantities  so  small  as  even  ^^th  to  ^th 
of  a  milligramme.  For  clinical  purposes  the  test  is  of  little  value,  as  the 
reaction  is  often  given  by  other  organic  substances  present  in  the  urine. 
According  to  Prof.  Halliburton,  with  whom  I  entirely  ag^ree,  it  is  never 
possible  to  detect  bile  salts  in  the  urine  by  the  direct  means  of  this  test. 
They  must  always  be  separated  by  evaporating  the  urine  to  dryness, 
extracting  with  alcohol,  and  then  precipitating  the  bile  salts  by  adding 
12  to  20  times  its  bulk  of  ether.  The  precipitate  is  then  dissolved  in 
water,  and  decolorised  with  charcoal  before  applying  the  test.  Even 
then  I  have  failed  to  get  any  definite  reaction  in  cases  of  undoubted 
imple  obstructive  jaundice,  where  there  was  every  reason  to  expect 
tile  salts  to  be  present;  and  I  ha^^e  got  it  where  no  bile  was  present 

Many  substances  present  in  the  urine — svich  as  albumin^  fatty  acids, 
and  phenol  compounds — give  a  reaction  with  Pettenkoffer's  test,  so 
closely  resembling  that  of  bile  acids  **that  were  it  not  for  the  method 
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of  spectroscopic  observation  we  should  be  unable  to  pronounce  an  opinion 
eoncerniug  the  identity  or  non-identity  of  the  colonring  matters  which 
are  produced  in  each  case^*  ((Tamgee).  Applied  in  the  way  usually 
rei'ommeoded  for  clinical  purposes*  the  test  is  then*  iu  my  experience 
and  judgment,  quite  useless.  Further,  the  information  it  yields,  even 
when  accurately  obtained^  is  hardly  commensurate  with  the  labour  in- 
volved in  acquiring  it,  now  that  it  has  been  sliown  that  the  formation  of 
bile  acids  by  the  liver  varies  so  greatly,  and  that  their  presence  or  ab- 
sence from  the  urine  has  not  the  significance  formerly  attached  to  them. 

Excretion  of  cholesterm,— Cholesterin  is  a  constant  constitneut  of 
the  bile;  bnt  unlike  the  constituents  just  considered — the  bile  pigment 
and  the  bile  acids — it  is  hy  no  means  peculiar  to  the  bile.  It  is  a  sub- 
stance very  widely  distributed  in  the  animal  body ;  it  is  especially 
abundant  in  nervous  tissue,  and  is  found  also  in  the  corpuscles  and 
plasma  of  blood,  in  milk,  sweat,  in  serous  exudations,  pus,  and  in  the 
secretions  of  mucous  membrane  generally.  It  is  held  in  solution  in  the 
bile  by  the  bile  salts  and  by  the  traees  of  fats  and  soaps  present. 

Chokiilhlasi ft.— The  chief  interest  attaching  to  it  is  that  it  forms  the 
most  abundant  constituent  of  gall-stones.  The  conditions  determining 
its  amount  and  its  solubility  within  the  bile  are  thus  of  special  interest. 
With  regard  to  its  source  there  is  still  difference  of  opinion.  Its  wide- 
spread distribution  within  the  body  would  suggest  that  it  is  excreted  by 
the  liver.  In  cases  of  jaundice  with  complete  obstruction  it  is  said  to 
accumulate  in  the  bloud  (Frerichs)jbut  this  statement  lacks  contirmation. 
A  more  recent  view  is  that  it  is  not  merely  excreted  from  the  blood,  but 
that  it  is  formed  by  the  mucous  lining  of  the  gall-bladder  and  the  larger 
bile-ducts  (Nanny n),  and  that  it  is  really  a  product  of  degeneration  of  the 
epithelium  of  their  coats.  According  to  the  experiments  of  Kauuyn,  whose 
studies  are  the  most  exhaustive  yet  made,  cholesterin  is  not  simply 
excreted  by  the  liver,  for  he  fonud  no  noteworthy  increase  in  the  bile 
after  administration  of  large  quantities  of  cholesterin,  both  by  the  mouth 
and  subcutaneously ;  he  concludes,  indeed,  that  no  separation  whatever 
of  cholesterin  from  the  blood  takes  place  through  the  bile.  He  finds, 
moreover,  that  the  amount  of  cholesterin  is  not  dependent  upon  diet. 
He  also  investigated  the  excretion  of  cholesterin  in  various  diseases,  but 
failed  to  find  any  notable  increase  of  the  substance,  unless  gall-stones 
were  also  present  He  concludes,  then,  that  the  cholesterin  of  the 
bile  is  neither  a  product  of  general  metabolism  nor  a  specific  secretion 
product  of  the  liver. 

On  the  other  hand,  the  secretion  of  mucous  membranes  constantly  con- 
tains cholesterin,  sometimes  in  no  less  quantity  than  the  bile  itself.  In 
bile  the  proportion  varies  from  05  to  35  per  1000.  In  sputum  of 
catarrhal  bronchitis  Naunyn  found  it  to  the  amount  of  0  9  in  1000,  and 
in  sputum  of  putrid  bronchitis  he  found  it  to  the  amount  of  1*5  per 
1000.  In  pus  it  has  been  found  in  even  higher  amounts.  In  all  these 
cases  there  has  been  actual  inflammation  and  an  abnormally  large  amount 
of  degeneration  of  cells  and  epithelium ;  and  Naunyn  thinks  it  probable 
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tliat  a  coustderable  shedding  of  epithelium  from  the  biliary  passages, 
induced  by  the  deleterious  action  of  the  bile  itself  (as  a  protoplasmic 
poison),  constantly  goes  on* 

Whatever  view  we  may  take  of  the  source  of  the  cholesterin  of  the 
bDe  in  health,  whether  hepatic,  as  Freridis  and  Gamagee  maintain,  or 
biliary,  as  Nanny n  suggests,  tJiere  cau  be  little  doubt,  I  think,  that  the 
latter  is  its  source  in  disease.  An  increased  formation  of  c4aok^sterin 
in  connection  with  subacute  inflammatory  and  catarrhal  conditions  of  the 
lining  membrane  of  the  bile  passages,  especially  of  the  gall-bladder^  is 
the  chief  factor  underlying  the  formation  of  gall-stones  in  disease.  The 
cholesterin  which  goes  to  form  gall-stones  has  never  been  in  solution  iu  the 
bile.  It  is  formed  as  viscous  material  within  the  degenerated  epitlielium 
thrown  off  from  the  gall-bladder;  ami  it  collects,  as  such,  either  around 
amorphous  particles  made  up  of  degenerated  epithelinni,  or  around  small 
solid  concretions  of  btlirubin-calcium.  Once  formed,  the  calculus  grows  by 
further  accretion  either  of  cholesterin  or  bilirubin-calcium,  or  both.  The 
cholesterin,  aceonling  to  Xauiiyn*  may  accuuiulate  iu  two  fnrther  ways; 
it  may  come  either  from  degeneratiun  of  tlit^  e|iitlieliuiii  lying  around  it,  as 
in  the  cases  in  which  a  stone  lies  in  a  pocket  embracing  it  so  closely  that 
no  bile  may  have  entered  for  some  time;  or,  on  the  other  band,  when 
the  stone  is  bathed  in  bile,  it  may  grow  by  crystallisation  of  the  cholesterin 
in  the  bile.  But  this  mode  of  increase  is  rare.  In  the  great  majority 
of  calculi  the  superficial  layer  is  not  crystalline,  but  at  first  is  amorphous ; 
it  is  at  a  subsequent  date  that  this  amorphous  cholesterin  undergoes 
crystallisation. 

Wliat  is  it  that  determines  this  increased  formation  of  cholesterin? 

The  facts  with  regard  to  the  general  etiology  of  gall-stones  are  well 
known.  Gall-stones  are  uiicommou  in  young  people  under  3tJ  years,  and 
moat  common  iu  old  people  over  60.  They  are  much  commoner  in 
women  than  men— among  males  in  4 -4  per  cent  of  bodies  examined, 
among  women  in  20-6  per  oeut.  Among  women  they  are  much  more 
frequent  io  those  who  have  borne  children.  Thus  it  appears  that  the 
formation  of  gall-stones  is  fac^ilitated  by  anything  which  interferes  with 
or  retards  the  flow  of  bile ;  as,  for  example^  by  the  haV>it  of  lacing  in 
women,  which  diminishes  the  movements  of  the  diaphragm ;  by  preg- 
nancy, which  acts  in  the  same  wayf  by  the  less  active  habits  of  ad- 
vancing life,  and  the  atrophy  of  muscle  win  eh  attends  it.  According 
to  Charcot,  the  unstriped  muscular  fibres  of  the  walls  of  the  bile-ducts 
undergo  extensive  atrophy  in  old  people.  Stagnation  of  bile  is  an  etio- 
logical factor  about  which  there  is  no  dispute, 

How»  then,  does  stagnation  of  bile  lead  to  the  formation  of  biliary 
culi?  We  have  seen  that  such  fornmtion  is  the  result  of  morbid 
processes  iu  the  lining  membrane  of  the  gall-bladder ;  Frerichs  taught  that 
in  stagnating  bile  the  bile  salts  were  apt  to  undergo  decomposition,  the 
reaction  of  the  bile  to  become  acid,  and  the  cholesterin,  previously 
held  in  solution  by  the  bile  salts,  to  be  precipitated.  The  recent 
observations  of  Naunyn  throw  another  light  on  the  subject.     According 


to  Naimyn,  the  catarrh  responsible  for  the  increase  of  cholesterin  is  set 
np  by  presence  of  mierCMirganisnis.  Normal  bile  is  sterile;  Gilbert 
and  Girode  fonnd  it  so  in  6  out  of  8  cases,  even  24  hours  after 
death;  Xaunyn  found  it  so  in  4  cases,  and  I  found  it  so  in  2  out 
of  3  cases.  But  when  it  stagnates,  organisms  may  be  found  in  it 
The  organism  most  commonly  present  under  such  circiirastaiices  is 
the  BitciUns  coll  commtnih:  and  this  organism  Naunyn  regards  as  the 
commonest  cause  of  the  disease  of  the  mucous  membrane  which  leads 
to  the  formation  of  stone.  The  sequence  of  events  he  considers  to 
be  stagnation  of  bile,  favouring  invasion  of  this  organism ;  then  some 
degree  of  cholangitis  and  cholecystitis,  which  this  organism  can  un- 
doubtedly cause,  and,  as  the  restdt  of  this  inflammation,  formation  of 
gall'Stones  and  cliolelithiasis. 

The  importance  of  stagnation  of  bile  is  evident  from  certain  ex- 
periments made  by  Naunyn.  After  ligature  of  the  common  duct,  the 
injection  of  tins  organism  caused  acute  inflammation  of  the  bile  passages 
and  death  of  the  animal.  On  the  other  hand,  its  injection  into  the 
healthy  ducts  without  previous  ligature  produced  no  symptoms  what>- 
ever. 

The  invasion  of  the  bile  passages  takes  place  from  the  intestine. 
Invasion  from  the  blood  plays  no  part  in  the  etiology  of  cbolelithiasia. 
Prof.  Sherrington  found  that  at  a  time  when  the  blood  was  teeming  with 
organisms  there  miglit  not  be  the  slightest  penetration  of  them  into  the 
bile-  When  organisuxs  do  appear  in  the  bile»  as  undoubtedly  they  do,  this 
occurs  later,  when  some  damage  has  occurred  to  the  walls  of  the  capillaries. 

An  important  point  remains  to  be  noted.  For  the  formation  of  gall- 
stones in  the  number  that  we  so  often  meet  them,  it  is  by  no  means 
necessary  to  assume  a  continuous  infection  with  organisms.  On  the 
contrary,  what  probably  happens  is  that  a  transitory  invasion  suffices  to 
set  up  a  certain  degree  of  catarrh  sufficient  to  lead  to  the  formation  of  a 
few  gall-stones.  Afterwards  the  gall-stones  themselves,  even  in  the  ab- 
sence of  organisms,  suffice  as  the  irritant:  they  irritate  the  mucous 
membrane  mechanically,  and  lead  to  an  increased  formation  of  choles- 
terin, and  by  causing  obstruction  favour  subsequent  reinfection. 

Conciumon. — ^Thus  it  appears  that  the  large  group  of  morbid  con- 
ditions comprised  under  the  term  cholelithiasis  are  due  primarily  to 
disorder  of  the  bile  passages,  not  to  functional  disorder  of  the  liver. 

Excretion  of  drugs  and  poisons.— The  excretory  functions  of  the 
liver  are  not  confined  to  the  more  or  less  specific  constituents  just  oon- 
sideretl,  but  extend  also  to  a  class  of  other  substances,  medicinal  and 
otherwise,  which  may  be  present  in  the  blood.  Thus  it  has  been  shown 
that  a  number  of  drugs,  when  given  by  mouth  or  injected  subcutane- 
ously,  are  to  be  found  in  the  bile;  for  example,  zinc,  ferrocyanide  of 
potassium,  iodide  of  potassium,  cane  and  grape  sugar,  sulphate  of  copper, 
oil  of  turpentine,  bromide  of  potassium,  iron,  lead,  nickel,  arsenic,  silver, 
bismuth,  antimony,  carbolic  acid,  salicylate  of  soda,  toluylendiamin, 
chlorate  of  potash.    In  some  eases  this  excretion  takes  place  very  quickly. 
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Thus  Peiper  found  salicylate  of  soda  in  the  course  of  half  an  hour  after 
its  administration  by  the  bowel ;  iodide  of  potassium  after  some  six  to 
eight  hours.  lo  the  ease  of  tuluyleiHUamin,  a  drug  notable  for  its  power 
of  inducing  jaundice  io  dogs,  I  was  able  to  detect  it  lu  the  bile  within 
half  an  hour  of  its  intravenous  iujeetiori ;  and  in  three  to  four  hours 
it  was  present  in  quite  an  appreciable,  albeit  very  small  quantity.  In 
respect  of  such  substances  the  liver  is,  however,  no  mere  tilter.  ^^^lile 
excreting  some  of  tiiem,  others  it  appetirs  to  arrest  or  destroy.  Thus 
atropine,  muscarin,  strychnine^  Itairin,  aiitipyrin,  quinine  are  not  to  be 
found  in  the  bile  after  their  adniiuistratiun. 

This  power  of  arresting  poisons  is  one  of  the  most  important  func- 
tions discharged  by  the  liver,  as  it  prevents  the  esi'ape  into  tlie  general 
blood  current  of  crude  pruducts  of  digestion,  many  of  which  j>ossess 
poisonous  properties.  Thus  Roger  (1893),  experiiiienting  on  guinea- 
pigs,  found  that  a  watery  extract  of  liver  was  some  sixteen  times  more 
poisonous  than  that  of  musclej  and  about  five  times  more  poisonous 
than  that  of  kidney. 

There  are  two  sets  of  observations  with  regard  to  the  action  of  the 
liver  upon  stryelinine;  Jacques  found  that  a  dose  of  lJ-74  milligramme 
per  kilo  injected  into  tlie  |>ortal  vein  of  a  dog  cavised  scarcely  any 
noticeable  effect,  whereas  less  than  the  half  of  this  dose  (OviG),  injected 
directly  into  a  peripheral  vein,  killed  the  animal  in  three  minutes. 
Roger  made  a  number  of  comparative  experiments  on  healthy  frogs,  and 
on  frogs  depriveil  of  the  liver.  (Tlie  latter  animals  live  fuur  to  five  days.) 
While  a  liealtliy  frog  aurvived  the  injectiun  4if  tiO.">  milligramme  of 
sti'ychEine  for  41  >  hours,  a  smaller  dose  (0  02)  killeil  the  liverless  frog 
in  17  hours.  The  results  were  still  more  striking  if  smaller  doses 
were  injected  more  gradually  (over  ao  hour).  Thus  a  healthy  frog 
received  Ot)l(j  milligrEimme  subcutaneously  without  any  ill  effect;  while 
a  smaller  dose  (0*012)  killed  tbe  livcrb'ss  one  with  violent  cmivulsions. 

As  regards  atropine,  some  interesting  experiments  of  JCotliar  j  1803) 
made  on  dogs  seem  to  point  to  a  similar  conclusi^Hi,  namely,  that  the 
liver  has  a  protecting  pt»wer  against  its  actitui.  If  tlie  |>oison  were  made 
to  pass  through  the  liver,  tlie  animal  was  more  resistant  than  in  the 
~    ie  of  direct  infection  into  tbe  general  blood  current. 

As  auggested  by  Dr.  Lander  l^runtoii,  some  interference  with  this 
netion  of  the  liver  in  regard  to  alkaloidal  and  other  <ieleterious 
products  reaching  it  from  the  intestine  is  probaldy  aceountuble  for  cer- 
tain of  the  more  common  symptoms  usually  ascril»ed  tu  disorder  of  the 
liver,  such  as  a  bitter  t^^ste  in  the  month,  giddiness,  elondiness  of  in- 
tellect, drowsiness,  irritability,  depression.  Products  which  the  healthy 
liver  onlinarily  destroys  may  escape  into  the  general  blood* 

This  function  is  indeed  bound  up  with  the  general  metalKjlic  activity 
f  the  liver-cell.  Thus  leucin  and  tyros  in — secondary  products  formed 
in  pancreatic  digestion — are  arrested  and  transformed  within  the  liver- 
cell.  In  cases  where  the  liver  nndergoes  excessive  degeneration,  as  in 
ute  yellow  atrophy  or  phosphorus  poisoning,  these   products  pass 
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through  imchanged  and  appear  in  the  urine.     Along  with  them  doubt- 
leas  pass  a  seiies  of  other  products  tioruially  arrested  l>y  the  liver. 

Another  fertile  source  of  disturbanee  is  the  excretion  uf  such  products 
into  tlie  bile.  In  relation  to  the  pathology  of  jaimdice  ant'  diijorder  uf 
the  bile  passages  generally »  this  excretory  function  of  the  liver  is*  I 
consider,  all -important.  The  power  possessed  by  certain  drugs  and 
orgatiic  poisons  of  caasing  jaundice  is,  according  to  my  observatioais, 
connected  with  their  irritant  action  on  the  lining  of  the  bile  paiisages  in 
the  course  of  their  excretion  by  way  of  the  bile.  Such  poisons  usually 
cause  mure  or  less  marked  changes  in  the  blood.  But,  as  I  have  showu^ 
their  power  of  inducing  jaundice  is  proportioned,  not  to  the  action  on 
the  blotxl  (phosphorus,  for  instance,  lias  no  luemolytic  action  at  all), 
not  to  the  amount  of  lucmoglobin  set  free,  not  to  the  amount  of  bile 
pigments  formed,  but  solely  to  the  degree  of  viscidity  of  the  bile 
induced. 

It  is  in  this  relation  that  the  observatioos  on  the  excretion  of 
toluylendiamin  through  the  bile  are  of  most  interest  This  drug  is  the 
most  notable  of  all  icterogenetic  poisons ;  and  my  observations  with  regard 
to  it  (1895)  show  that  the  increase  of  viscidity  of  the  bile,  which  is  the 
immediate  cause  of  the  obstrncttve  Jaundice,  is  the  direct  residt  of  the 
irritant  action  of  products  in  the  bile.  So  irritant,  indeed,  is  its  action 
that,  with  large  doses,  an  intense  intlammation  of  the  duodenum  can  be 
set  up,  detinitely  beginning  at  the  orifice  of  the  bile-duct  where  the 
poison  (injected  subcutaneousiy)  reaches  the  duodenum.  When  the 
action  of  the  drug  is  at  its  height  the  whole  of  the  intrahepatic  ducts 
are  found  filled  with  thick  viscid  bile.  Lower  down  colourless 
mucus  fills  the  common  dvu^t,  and  may  be  seen  exuding  slowly  through 
the  opeihng  of  the  bile  papilla  iiitu  the  duodennm.  Tlie  duodenum  is 
also  filled  with  similar  viscid  nuicus  free  from  bile  \  its  mucous  membrane 
is  acutely  iutlamed,  red,  studdetl  with  pimitiform  htemorrliages,  and  ■ 
swollen  to  three  times  its  normal  tliickness.  The  whole  of  the  bile  ■ 
passages,  iu  short,  are  in  a  condition  of  ac^nte  cafairrh,  set  up  presumably 
by  products  contained  in  the  bile.  For  l>e  it  noted  the  catarrh  is  of 
intrahepatic,  not  of  duodenal  origin.  It  extends  from  the  smaller  ducts 
'down  to  the  duodenum.  Atfection  of  the  duoih^num  is  indeed  by 
no  means  necessary.  The  catarrh  and  the  accompanying  jaundice  are 
producible  even  wlien  the  common  bile-duct  has  been  ligatured  and  a 
biliary  fistula  established. 

The  production  of  catarrh  in  this  way,  by  excretion  of  products  in  the 
bile,  I  consider  to  be,  as  I  have  already  pointed  out,  a  most  important 
if  act  in  relatiou  not  merely  to  s^^ere  forms  of  jaundice  produced  by 
poisons,  but  to  the  pathology  of  liver  disorders  generally. 

The  normal  prtnUicts  of  digestion,  carried  to  the  liver  and  excreted 
in  the  bile,  are  non-irritant.  If  at  any  time,  as  the  result  of  itupaired 
digestion  or  other  such  cause,  jdinorinal  products  are  fornu^d  in  the 
intestine  and  absorbed  into  the  blood,  the  duty  falls  upon  the  liver  to 
arrest  them,  either  by  modifying  them  or  by  excreting  them.     This 
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function  it  ilisirharges  successfully,  and  in  the  great  majority  of  cases 
probably  with  little  or  no  dijsturbauce  to  itself;  for  it  ia  witli  crude 
products  that  it  is  accustomed  to  deal.  Did  it  poui'  its  secretion 
directly  into  the  intestiacj  no  disturbance  would  ari^e, — no  further 
opportunity  would  be  given  fur  any  of  the  abnt>rmal  pruduets  to  proiluce 
ill  etfects.  As  it  happens,  however,  the  bile^  with  any  injurious  pro- 
ducts it  may  contain,  has  to  pa.ss  at  a  low  pressure  along  the  system 
of  bile  passages  lined  with  epitheliurat  the  larger  of  thejn  having  a 
mucous  lining  supplied  with  mucous  glands.  If,  then,  sucIj  products 
have  any  irritant  {jnalities  whatever,  the  effect  is  to  inrreasc  the  amount 
of  secretion  thrown  off  from  the  epithelium  of  the  bile  passages; 
and  in  proportion  to  the  incriiase  of  mucus  tliere  is  a  tendency  for  the 
flow  of  bile  to  be  retarded. 

Fortunately  only  certain  organic  poisons,  and  these  not  common  ones, 
IMJSsess  irritant  ([ualities  to  any  notable  degree.  Their  action  is  simi- 
lar to  that  of  toiuyknidiamin,  in  that  they  cause  such  an  increase  of 
viscid  uiucus  that  the  tiow  of  bile  is  teniporarily  arrested,  and  jaundice 
results.  The  obstruction  tlien  is  chiefly  intrahepatic.  Of  this  nature, 
I  consider,  the  various  more  or  less  specific  forius  of  jaundice  are — 
"epidemic"  (catarrhal),  probably  also  ordinary  **  catarrhal  "  jaundice; 
**  malignant  jaundice,''  *'  febriie  jaundice,'*  **  infectious  jaundice  (^ Weirs 
disease)/'  *'  acute  yellow  atrophy  of  liver,'*  also  the  jaundice  of  yellow 
fever,  relapsing  fever,  malarial  fevers,  pyiieniia,  and  other  febrile  condi- 
tions, 

But  probaLly  many  products  of  abnormal  digestion  possess  some 
irritant  riuality ;  falling  far  short  indeed  of  that  above  described,  but 
yet  capable  of  protlucing  a  certain  amount  of  distuHiauce.  The 
excretion  of  these  may  occasion  a  certain  retardation  in  tlic  flow  of 
bile,  and  thus  lead  to  some  absorption  of  bile  constituents.  This  is  one 
of  the  conditions  underlying  the  ailments  variously  known  as  ^*  bilious- 
ness," "  torpor  of  the  liver,"  and  cause  the  icteric  tinge  of  cijujuijctivas 
characteristic  of  these  ailments. 

It  is  easy  to  understaud  how  tlie  liver-cell,  which  originally  had 
escaped  injury,  may  suffer  in  its  funetions  secondarily  to  this  condition 
of  bile  and  bile  passages;  liow,  in  short,  many  of  the  classical  symptoms 
of  **  lithiemia  "  may  arise — not  merely  a  sluggish  flow  of  bile,  but  also  an 
altered  metabolism,  evidenced  by  increase  of  urates  and  uric  acid  in  the 
urine  c ha raet eristic  ot  the  condition;  and  how  by  the  continuance  of  the 
disturbitig  factors — faulty  products  conveyed  to  the  Hvcr  on  the  one 
haiuh  rt^tarded  excretion  along  the  bile  ]>assages  on  the  other — we  may 
hiive  biliousness  eBtablisbcd  as  a  more  or  less  chronic  habit  of  body. 

The  primary  faidt  lies  not  with  the  liver,  but  with  the  organ  respon- 
sible for  the  products  conveyed  to  it  in  the  portal  blood.  Under  these 
circumstances,  to  speak  of  ^Mithremia"  as  a  substantive  condition  due 
primarily  to  disorder  of  liver  function,  as  Murchison  does,  is  hardly 
juatitieih  The  only  fa\tlt  in  the  liver  may  be  that  it  merely  excretes 
certain  of  the  abnormal  products  into  the  bile,  and  fails  to  destwy  cr 
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modify  them  on  the  way.     But  to  exrrete  can  be  hardly  deemed  a 
primary  error  of  fatictiuii  mi  tlie  part  of  an  excreting  gland. 

While,  therefore,  fully  recognising  the  important  part  played  by  dis- 
turbance of  liver  fimctiori  in  disease,  it  is  in  my  view  no  less  important 
to  recognise  the  precise  relation  in  which  such  functional  disturbance 
stands  to  disease  elsewhere.  In  most  cases  it  is  not  the  primary 
disorder,  hut  is  itself  the  result  of  fimctiooal  disturbance  elsewhere; 
either  in  the  organs  responsible  for  the  products  supplied  to  it,  or,  as  in 
the  cases  just  considered,  in  the  Mle  passages. 

So  far  1  have  considered  this  condition  of  intrahepatic  (toxsemic) 
catarrh  solely  in  relation  to  jaiindiee  and  biliousness,  and  to  the  condition 
termed  lithyemia.  I  have  now  to  point  out  that  in  relation  t^  chole* 
litliiasis  and  the  formation  of  galbs tones  it  may  also  play  an  important 
part.  We  have  seen  that  in  many  cases  the  nucleus  around  which 
the  deposit  of  cholesterin  takes  jdace  is  formed  of  the  insoluble  body 
bilirabin-cali'ioni,  that  in  a  number  of  cases  the  ealeuli  may  consist 
entirely  of  lliis  material,  and  that,  unlike  the  ordinary  calculi  consisting 
of  cholesterin,  which  are  formed  exclusively  in  the  galblihuMer,  small 
calculi  of  Inlirnbin-ealcium  are  not  infrefiuently  found  in  the  intrahepatic 
ducts,  either  as  "bile  samF^  or  as  definite  calculi.  We  saw,  moreover, 
that  what  determined  more  than  anything  else  tlie  preeijntation  of 
bilirubin  in  this  insoluble  forju  was  the  presence  of  albuminous  matter. 
It  is  thus  extremely  probable  that  long-standing  conditions  of  intrar 
hepatic  catarrh,  by  leading  to  shedding  of  epithelium,  may  be  the  chief 
etiological  factor  in  the  formation  of  this  bile  sand.  And  thus  indirectly 
it  may  be  a  potent  factor  in  the  production  of  larger  galbstoties ;  inas- 
much as  we  saw  reason  to  believe  that,  ai>art  altogether  from  microbic 
infection  of  the  bile  passages^  these  small  ealcidi  of  bilindtLn-caleium 
might,  in  certain  cases,  by  the  mechanical  irritMion  they  set  up  within 
the  galbblatbler,  lead  to  the  formation  of  cholesterin. 

6^0 »c/f<,v/o a.— Disturbances  of  the  excretory  functions  of  the  liver 
play  the  chief  role  in  the  production  of  functional  disorders  of  the  liver. 

Digestive  functions. — The  functions  of  the  bile  in  digestion,  long 
regarded  as  of  the  first  importance,  Imve  now  been  sliown  to  lie  within 
eum|)aratively  narruw  limits,  i  >n  starches  and  prftteids,  the  two  chief 
food  constituents,  it  exerts  praetieally  no  action  wliatever.  Its  action  is 
restricted  to  fats,  which  it  emulsities.  thereby  faeilitating  their  absorption. 

When  bile  is  cut  off  from  the  intestine,  the  f^ccs  contain  a  large 
exce.^s  of  fat  j  instead  of  containing  only  about  1  ]ier  cent  of  the  fat 
administered,  the  amoimt  thus  lost  may  be  as  unich  as  iWv  j»er  cent  It  is 
the  presence  of  this  fat  which  gives  the  peculiar  clay  colour  to  the  faeces 
in  cases  of  obstrnetive  jaundice;  it  may  constitute  as  much  as  11  to  13  per 
cent  tjf  the  weight  of  the  f;eces.  It  may  be  in  |iart  responsilile  for  the 
peculiar  sickening  feet  or  which  feeces  free  from  bile  usually  have;  but 
Gamgee,  on  the  other  hand,  has  observed  the  complete  absence  of  ffetor, 
in  spite  of  large  quantities  of  unabsorbed  fat,  in  cases  of  fatty  stool  due 
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to  disease  of  the  pancreas  without  pressure  on  the  t^oiumon  bile-duet. 
It  is  eei-taiu,  however,  that  if  dogs  with  biHary  fistula  he  fed  on  carbo- 
hydrates instead  of  fat,  the  fuetor  in  great  part  disappears. 

It  is  this  peculiar  fretor  of  the  fa^ees  in  the  absence  of  bile  that  has 
led  to  tlie  view  tliat  the  bile  has  powerful  antiseptic  properties.  It 
certainly  has  no  direct  antiseptic  action^  for  luiero-orj^Mnisms  of  various 
kinds  have  been  shown  to  grow  freely  in  media  containing  bile  ( Co  pen  i  an 
and  Winston^  Sherrington),  On  the  other  hand,  it  is  found  by  other 
observers,  as  pointed  out  by  Gamgee,  that  free  bile  acids  have  powerful 
antiseptic  properties.  It  is  probable  that  as  soon  as  the  bile  comes  into 
contiK't  with  the  intestinal  contents,  the  bile  salts  are  decomposed,  and 
bile  acids  set  free;  and  it  ha.s  been  suggested  (Gamgee)  that  the  pres- 
ence of  these  acids  may  modify  in  some  way  the  putrefactive  changes 
which  albuminous  substances  undergo  in  the  intestine.  Wliether  this  be 
so  or  not,  it  is  certain  that  their  place  may  be  titken  by  other  agents.  For 
in  the  case  of  biliary  tistiila  recorded  by  JMa^'o  liobson,  wliere  for  iifteen 
montlis  all  bile  was  discharged  externally,  the  odour  of  the  faeces  did  not 
difter  from  that  of  a  healthy  motion^  and  the  Iwwels  were  quite  regular 
throughout  without  the  use  of  aperients.  That  the  pres^ence  of  bile 
is  not  essential  to  good  nutrition,  is  further  evidenced  by  the  case  of 
biliary  fistula  recortled  by  V*at(Ui.  The  woman  returned  after  a  year's 
interval  in  a  state  of  robust  health,  having  put  on  a  stone  in  weight 
notwithst^uidiug  the  complete  absence  of  bile  from  the  intestine. 
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CONGESTION   OF  THE  LIVER 

Synonym. — Jlypermmia  of  the  Liver 

Definition. — A  pathological  condition  associated  with  a  nmulier  of  disease 
uot  itself  constituting  a  dise;ise,  but  cunvttDi4'iitly  eyiisidered  sepanttelj 
CO  at'couiit  of  the  size  and  imi>ortance  of  the  organ  ;  consisting  in 
presence  of  a  large  excess  of  blocKl  witliin  the  hluiKl-vessels  of  the  liv< 
clinically  cliarattcrised   by  a   varying   degree  of   enlargement  of   the 
organ  beyond  physiological  liraits  and  by  disturbances  of  liver  function;  .■,, 
caused   by  two   distinct   sets  of   conditions,  one  of   chemical   (gastro-^ 
intestinal)  origin — **  active  congestion,'^  the  other  of  mechanical  (cardiac)  ^ 
origin — **  passive  congestion^- ;  resulting  in  recovery  on  removal  of  the 
cause. 

Varieties.  —  The   condition   known   as   "congestion   of    the   liver" 
cannot  i>e   regarded  as  a  distinct  disease.     Under  any  circumstances 
the   border-line    l)etwcen   physiological    and    pathological    hyi>erdeniia_. 
of  any  organ  is  ill  defined ;   and  this  must  e.si>eciany  be  the  case  U3ifl| 
an  organ  subject*  like  the  liver,  to  great  physiological  variations  in^ 
the  quantity  of  blood  it  contains.     If  tlieretbre  a  pathological  condition 
like  congestion,  common  in  varying  degree  to  all  organs  alike,  \ye  digni- 
fied with  the  title  of  disease,  it  must  Ije  on  some  special  gnmnd,  such  as 
the  size  of  the  organ  or  the  importance  of  its  f unrtionsi  and  tlie  eon- 
sequent  gravity  of  the  effects  connected  with   disturbance  of   them. 
Examples  of  such  organs  we  have  in  the  case  of  the  brain  and  spinal 
cord. 

It  is  only  on  this  ground  that  congestion  of  the  liver  has  any  claim  to 
be  eon.si<lcred  as  a  formal  malady ;  for  it  is  jdways  associated  with 
and  de[)ends  UfKin  diseased  conditions  else where^notably,. for  instance, 
u\K>n  congestion  of  the  gastro-itites final  tract.  In  the  cfisc  of  the  gastro- 
intestinal tract  the  effects  of  congestion  are  widespread  and  ill  detined; 
in  the  case  of  the  liver  they  are  concentratedj  and  thus  arrest  the 
attention  alike  of  patient  and  medi**al  f observer  These  effects  in  the 
liver  occasion  a  distin<*t  local  distress,  as  well  as  more  general  symptoms 
referal^leto  disturbance  of  the  gastro-inteAtinal  functions. 

Airain.  the  liver  is  particularly  subject  to  congestions,  partly  on 
account  of  the  character  and  the  richness  of  its  double  bhkod-snpply  j^B 
partly  on  account  of  its  situation  at  the  outlet  to  the  portal  system  on  ™ 
the  one  hand,  and  of  its  neighbourhood  to  the  heart  on  the  other.  Thus 
it  has  to  share  in  every  congestive  trouble  arising  throughout  the  exten- 
sive area  fmm  which  the  portal  blond  is  drawn ;  while  its  proximity  to 
the  In* art  renders  it  one  of  the  first  organs  to  be  affected  by  any  obstruc- 
tion to  the  flow  of  hloml  through  the  right  side  of  the  heart. 
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According  as  the  iiiei-ease  of  blocMl  is  brought  about  by  hicreaHed 
injiotc  through  the  portal  veiu,  or  obstructed  outjiow  through  tlie  hepatic 
veins,  it  is  possible  to  distinguish  two  varieties  of  congestion  of  the  liver ^ 
dififerent  alike  in  their  causes,  their  clinical  features,  and  their  pathology. 
Hence  the  distim'tiori  between  them  is  of  practical  importance.  The 
congestion  due  to  obstructed  outflow  is  rightly  called  **  PtJUfsivt\''  as  it  is 
brought  about  by  mechajiical  causes,  and  is  attended  with  corresponding 
lesions — such  as  dilatation  of  capillaries,  fatty  degeneration,  and  atrophy 
of  cells — the  results  of  increased  pressure.  That  connected  with  increased 
inflow,  on  the  other  band,  is  in  the  first  instance  an  exaggeration  of  the 
normal  condition  of  the  organ  during  the  times  of  its  activity ;  it  is  the 
result  of  chemical  and  nervous  influences,  such  as  operate  in  healtli  during 
digestion ;  and  the  anatomical  changes  are  also  tliose  of  increased  activity, 
and  not  of  increased  pressure.  This  form  again  is  rightly  called  '^ ActiveX 
As  an  indei>endeiit  affection  it  is  this  latter  form  of  congestion  only  that 
really  needs  consideration.  Passive  congestion  of  the  liver  is  best 
Inscribed  under  the  title  of  "  the  cardiac  liver,"  usually  given  to  it  by 
French  writers,  and  considered  as  one  of  the  sequels  of  heart  affections. 
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AcTi^'E  CONGESTTON. — Conditions  injfuenciiig  the  (ptanfitif  of  btood  in 
/Rjer.-^Kightly  to  understand  the  causes  of  active  congestion  it  is  neces- 
sary to  have  in  mind  the  chief  conditions  influencing  the  circulation  within 
the  liver  in  health.  Of  these  the  flrst  and  most  important  is  di(jeH(iotu 
An  increased  flow  of  blood  through  the  liver  with  considerable  increase  in 
its  size  is  an  event  of  daily  i>eriodic  o<:'.eurrence  during  the  process  of  diges- 
tion. The  greater  part  of  this  inflow^  is  the  result  of  that  general  vascular 
dilatation  througliont  the  gastro-intestinal  area  which  attends  the  pro<*ess 
of  digestion,  and  the  consequent  greater  inflow  of  blood  into  the  portal 
systjem.  To  a  much  less  extent  the  inflow  is  due  to  a  corresponding 
dilatation  of  the  hepatic  artery ;  but  the  quantity  of  bhxwl  conveyed  to 
the  liver  through  this  channel  seerns  very  small  when  compared  with 
that  carried  to  it  by  the  portal  vein.  It  is  thus  obvious  that,  to  a  much 
greater  extent  than  is  the  case  with  other  organs,  the  amount  of  blood 
within  the  liver  is  regulated  by  changes  occurring  outside  it,  namely, 
in  the  gastro-intestinal  area.  Wbatever  amount  of  blood  is  allowed  to 
enter  the  portal  systenr,  as  the  result  of  the  changes  going  on  in  that 
area,  must  necessarily  pass  through  the  liver,  whether  the  liver  be  con- 
cerned in  the  acti  v i ty  of  that  area  o r  not.  As  a  matte r  of  fact,  however,  the 
peritwl  of  engorgement  of  tlie  liver  during  digestion  corres|)ond8  with  the 
period  of  its  greatest  functional  activity  consequent  on  the  sii|>ply  of  food 
products  conveyt^d  to  it.  The  juimary  influence,  thfTcfore,  reguhiting  the 
amount  of  blood  in  the  liver  at  any  time,  whether  directly  througli 
the  hepatic  artery  or  indirectly  through  the  stonuich  and  intestine,  is  the 
presence  or  absence  of  food  products  in  the  ported  blood.  Or,  as  it  UKiy 
otherwise  be  expressed,  (he  defjree  of  congestion  of  the  liver  in  health  in  q 
question  mainhf  of  gast ro-iittesti nnl  rhemistry. 

This  activity  is  doubtless  conditioned  by  the  nervous  system,  but  oi 
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the  nervous  mechanism  concerned  we  know  but  little*  Ifc  is  probably 
in  the  main  peripheral.  But  that  there  is  also  some  central  nervous 
control  over  the  blood-supply  of  the  liver  appears  in  the  well-knowB 
experiment  of  Claude  Bernard  in  which,  by  puncture  of  the  floor 
of  the  fourth  ventricle,  it  is  possible  to  iuduce  intense  (albeit  only  tem- 
porary) hyperajmia  of  the  liver  with  glycosuria.  Some  vaso-iiibibitory 
intiuence  seems  thus  to  be  exerted  on  the  organ  directly  from  the  braio; 
its  course  being  down  the  cord  as  far  as  the  third  pair  of  dorsal  nerveai 
theiice  into  the  sympathetic,  and  through  the  splanclmics  to  the  liver 
An  opposiu'^  vaso-cons  trie  tor  in  flue  nee  is  attributed  to  the  vagi.  What- 
ever tlie  nature  of  this  central  nervous  control,  there  is  little  reason, 
except  the  exjieriment  ab^jve  noted,  to  sujtjiose  that  it  plays  any  pro- 
minent part  in  regulating  the  quantities  of  blood  in  the  liver  in  health; 
and  its  part  in  disease  is  probably  still  less.  The  peripheral  mechanism 
which  I  have  indicated  is  resident  in  the  vessels  themselves. 

lieapi niior^f  movements. — ^While,  then,  the  chemistry  of  the  gastro- 
intestinal area,  acting  through  the  nervous  system,  is  the  chief  factor 
regulating  the  amount  of  blood  within  the  liver,  there  is  another  factor 
the  intiuence  of  whii  h  is  not  to  be  overlooked^naniely,  the  intluence  of 
the  respiratory  movements. 

The  blood-pressure  within  the  portal  system  is  both  feeble  and  vari- 
able, varying  from  7  to  24  millimetres  of  mercury ;  that  in  the  hepatic 
veins  is  still  less,  oscillating  between  a  nuiximum  of  -\-A  millimetres  and 
a  minimum  of  —5  millimetres.  When  the  pressure  is  at  its  lowest  in 
the  portal  system,  there  is  thus  but  little  difference  between  it  and  that 
in  the  hepatic  veins.  The  difference  is  sutiicient,  however,  to  enable  the 
blood  to  pass  from  the  portal  into  the  hepatic  veins^  aided  as  the  flow 
probably  is  by  the  rhythmical  contractions  of  the  trunk  of  the  portal 
vein  and  intestinal  peristalsis  on  the  one  side,  and  by  the  aspirat- 
ing action  of  the  right  heart  in  diastole  on  tlie  other.  Of  most  im- 
portance, however,  in  this  relation  are  the  res  juratory  movements  of 
the  diaphragm.  During  inspiration  the  abdominal  pressure  rises,  while 
the  intra-thonicic  pressure  tends  to  fall ;  nujreover,  as  the  liver  is  directly 
pressed  upon  by  the  descending  diaphragm,  the  flow  of  blood  through  the 
liver  is  greatly  facilitated  by  both  means,  lloth  a  suction  and  a  forcing 
power  are  exerted  on  the  flow  of  blood  dviring  ins|iiration,  and  this  ia 
the  gr-eater  the  more  forced  and  deeper  the  inspirations. 

Exercise,  therefore,  which  calls  furtli  such  forced  movements  in 
greater  degree,  greatly  facilitates  the  flow  of  blootl ;  while  sedentary 
habits  tend  to  its  retardation. 

Etialo^. — The  causes  of  active  congestion  of  the  liver  in  disease 
consist  in  fui  exaggeration  or  undue  {Persistence  of  the  conditions  which 
favour  physiological  hyperamxia:  these  may  Viriefly  be  described  as*jastro- 
irUeMtinal  m  origin,  and  chemical  in  nature ;  and  thus  they  are  sharply 
distinguishable  from  tliuse  of  '*  passive  congestion,"  which  are  cardiac  in 
origin  and  mechanical  in  nature.  Two  main  groups  of  causes  may  be 
distinguished  —  (i.)   gastro-intestinal,    ^ii.)   toxic.     The   former  group 
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comprises  the  great  majonty  of  cases  met  with  in  this  country,  where 
the  hepatic  congestion  is  traceable  to  morbid  congestions  of  stomach 
and  intestine  arising  from  errors  in  food  and  drink  \  the  latter  inclndes 
the  cases,  common  rather  in  tropical  climates,  in  which  the  congestion 
seems  to  be  due  to  some  toxic  intiuence^  as  in  malaria,  dysentery,  yellow 
fever,  icterus  gravis,  Weii^s  disease,  bilious  typhoid-  It  will  be  noted, 
even  in  these  cases,  that  the  entrance  of  the  poison  is  chiefly  by  the 
gastro-intestinal  tract. 

(i.)  Qastrchintesiinal  influences. —  The  most  common  causes  of  active 
congestion  of  the  liver  undoubtedly  are  gastric  catarrh  and  associated 
intestinal  congestions  set  up  by  undue  indulgence  in  food  and  drink. 
It  is  most  commonly  found  in  persons  who  habitually  eat  and  drink 
much,  and  take  little  exercise.  Rich  and  highly  seasoned  foods  which 
tend  to  produce  or  aggravate  the  conditioos  of  catarrh  and  congestion 
of  the  mucous  membranes  are  potent  for  evil. 

Excess  in  malt  liquors,  wines,  or  spirits  is  undoubtedly  also  a  very 
potent  cause  of  congestion,  and  more  common  perhaps  than  excess  in 
eating  alone*  That  these  agents  exert  a  directly  injurious  action  on  the 
liver  itself  is  proved  by  the  occurrence  of  cirrhosis  of  liver.  It  is  in  the 
habitual  toper  that  the  best-marked  attacks  of  congestion  of  the  liver 
are  to  be  met  with  in  this  country. 

Over-indulgence  in  liquids  of  any  kind,  especially  if  taken  with 
food,  also  favours  the  occurrence  of  the  condition  in  persons  of  plethoric 
habit  of  body. 

Not  only  excess,  however,  but  irregularities  in  the  times  of  taking 
food,  insufficient  mastication,  and  other  causes  of  gastric  catarrh,  will 
produce  congestion  of  the  liver  in  persons  liable  to  it ;  for  certain  patients 
appear  to  have  a  proclivity  to  hepatic  congestion.  Such  patients  are 
usually  of  stoutish  build  of  body,  of  phlegmatic  habit,  and  of  sallow, 
muddy,  so-called  "bilious**  complexion.  There  is  a  want  of  tone  about 
them  generally,  which  seems  especially  to  affect  their  portal  vascular 
system.  Causes  which  in  ordinary*  persons  would  set  up  a  temporary  in- 
digestion at  worst  will  in  them  produce  well-marked  congestion  of  the  liver. 

Most  of  the  above  causes  operate  strongly  at  or  near  the  middle  age, 
when  a  sedentary  life  is  more  usual. 

Congestion  of  the  liver  is  frequently  a  premonitory  sign  of  an  attack 
of  gout ;  and  the  connection  between  these  two  conditions  was  insisted 
upon  long  ago,  chiefly  by  English  observers  (Scudamore,  Gairdner, 
Gar  rod). 

The  foregoing  causes  operate  by  producing  and  maintaining  condi- 
tions of  congestion  and  catarrh  in  the  stomach  and  intestine.     Among 
the  rarer  causes  may  be  mentioned  dilatation  of  the  stomach,  which, 
according  to  Bouchard,  may  set  up  active  liver  congestion.     This  asso- 
I  ciation  I  have  also  had  occasion  to  note. 

I  (ii.)  Toxic  condiKons. — In  warm  climates  the  various  forms  of  aguish 
and  miasmatic  affections,  such  as  malaria,  dysentery,  and  intermittent 
fevers,  are  active  causes  of  congestion  of  the  liver.    To  the  same  group 


also  belong  tlie  various  forms  of  febrile  jaundice,  auch  as  yellow  fever, 
icterus  gravis,  WeiPa  disease,  and  bilious  typhoid,  in  comiection  with 
which  eoiigestiou  of  the  liver  is  a  regular  oecurrCDCe. 

It  is  probable  that  in  most  if  not  in  all  these  cases  the  influence  on 
the  liver  is  brought  to  bear  through  the  intestines,  as  in  dysentery ♦ 
malaria,  bilious  typhoid ;  and  that  it  differs  from  that  operative  in  the 
foregoing  group  of  cases  in  being  of  a  poisonous  nature.  Well-marked 
swelling  and  congestion  of  the  liver  are,  in  mj  experience,  a  common 
accompaniment  of  the  action  of  the  drugs  which  produce  jaundice, 
such  as  toluylendiamin. 

It  is  in  connection  with  this  group  of  aifections  that  the  influence  of 
dimaie  in  favouring  congestion  of  the  liver  may  most  conveniently  be 
considered.  So  much  more  common  is  the  malady  in  hot  climates  than 
in  cold  that  it  has  been  attributed  to  great  heat  alone  independently  of 
infections.  But  the  two  kinds  of  agency  cannot  be  dissociated,  nor 
should  we  forget  the  changed  habits  of  life  in  food,  drink,  and  exercise. 
According  to  the  two  French  observe  is,  Kelsch  and  Kiener,  nearly  all 
cases  of  congestion  of  the  liver  occurring  in  warm  climates  can  be  traced 
back  to  malaria,  dysentery,  and  similar  influences.  At  the  same  time 
changes  of  temperature  greatly  dispose  to  attacks  by  intensifying  the 
operation  of  those  dietetic  and  other  influences  which  in  more  temperate 
climates  are  less  effective.  Cold  also  seems  to  play  a  part.  The  vague 
condition  called  **  liver-chill  '^  is  regarded  by  some  authors  as  a  form  of 
active  congestion  of  the  liver. 

Lastly,  there  remain  one  or  two  other  conditions  which  have  been 
regarded  as  causes  of  congestion  of  the  livei-. 

The  first  of  these  is  suppressed  menstniation^  in  connection  with  which 
some  degree  of  congestion  is  said  not  infrequently  to  occur  ;  sometimes 
with  jaundice.  Four  such  cases  of  "  menstrual  jaundice  "  are  described 
by  Senator,  This  variety  of  congestion  is  usually  met  with  either  at 
the  catamenial  period  or  at  the  approach  of  the  climacteric ;  and  it  has 
been  supposed  to  arise  directly  from  vaso-motor  disturbance.  Perhaps 
these  cases  ought  to  be  regarded  as  belonging  to  the  large  ill-defined 
group  in  which  the  title  *'  congestion  of  the  liver  "  is  uaed  as  a  conven- 
ient and  popular  name  for  ill-understood  disorders. 

In  diabetes  metlitHS^  also,  some  degree  of  congestion  occurs.  Bino6 
the  time  of  Bernard  it  has  often  been  assumed  that  in  diabetes  some 
disturbance  of  the  central  nervous  system  might  be  one  of  the  factors 
operating  through  the  liver  to  bring  about  this  condition.  A  more 
probable  explanation  of  the  congestion  of  the  liver  in  such  cases  appears 
to  me  to  be  the  increased  work  thrown  on  the  organ  by  the  consumption  of 
the  large  quantities  of  food  and  drink  necessitated  by  the  condition  itself, 

S]rinptomB.*— The  symptoms  of  active  congestion  group  themselves 
into  two  classes ;  those  connected  with  the  condition,  gastro-intestinal  or 
other^  with  which  the  congestion  is  associated ;  and  those  referable  to  the 
disturbances  in  the  liver  itself.  The  common  symptoms  are  those  of 
gastric  or  gastro-duodenal  catarrh^headache^  malaiBCf  loss  of  appetite 
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or  siclcness,  bitter  taste  in  mouth,  coated  tongue,  constipation — to  which 
are  added  a  sense  of  discomfort,  weighty  or  even  actual  pain  and  tender- 
ness over  the  region  of  the  liver  itself  j  the  patient  at  the  same  time 
iisnally  presents  the  muddy  complexion  and  the  yellow  eyes  so  char- 
acteristic of  liver  disorder.  The  pain  and  discomfort  over  the  liver  are 
aggravated  by  pressure  or  hj  movement ;  they  may  be  affected  even  by 
pressure  of  the  clothes.  Not  iafrequently  the  pain  is  referred  to  the 
right  shoulder. 

The  liver  is  fonnd  appreciably  enlarged;  it  projects  below  the  costai 
margin,  and  is  tender  to  touch. 

There  is  usually  a  slight  degree  of  jaundice ;  in  the  group  of  cases 
depending  on  toxic  influences  it  may  be  considerable,  even  intense. 

The  urine  is  high-coloured,  concentratedi  of  higher  specific  gravity 
than  normal,  and  usually  loaded  with  urates;  not  infrequently  also  it 
contains  uric  acid  crystals.  Bile  pigment  is  usually  absent,  except  in 
the  presence  of  jaundice. 

The  nervous  disturbances  are  not  the  least  prominent  and  disagree- 
^able,  including  as  they  do  not  only  headache  and  feelings  of  giddiness, 
but  also  great  irritability  of  temper  and  mental  depression* 

Clinkal  varfetks. — According  to  the  severity  and  duration  of  the 
attack,  two  varieties  are  to  be  recognised — acute^  met  with  in  fevers, 
kand  marked  by  much  constitutional  disturbance;  chronic,  where  the 
I  symptoms  are  more  those  of  disorder  of  digestion,  connected  with  long- 
standing habits  as  to  food,  drink,  and  exercise. 

Morbid  anatomy. — The  anatomical  changes  found  after  death  incases 
tof  active  congestion  are  ill  marked.  The  liver  is  swollen,  enlarged,  dark 
in  colour  ;  and  on  section  its  vessels  are  found  very  full  of  blood.  This 
overfilling  is  not  limited  to  the  central  portions  of  the  lobule,  as  in  the 
"cardiac  liver**  (chronic  congestion).  The  lobules  may  show  soma 
appearances  of  fatty  change ;  but  the  mottling  (nutmeg  appearance),  so 
characteristic  of  the  cardiac  liver,  is  not  seen.  On  microscopic  examina- 
tion the  liver-cells  are  swollen  and  often  fatty ;  or  they  show  some  de- 
grees of  parenchymatous  degeneration  and  cloudy  swelling. 

The  changes  as  a  whole  are  significant  of  over-activity,  and  differ 
from  the  atrophic  and  pressure  changes  presented  by  the  **  nutmeg  "  liver. 

DiagnoBifl.— The  diagnosis  rests  on  a  concurrence  of  symptoms  of 
gastro-intestinal  disturbance  with  enlargement  of  the  liver,  and  pain  and 
discomfort  in  the  region  of  that  organ. 

PrognoBlB.—The  condition  is  not  dangerous  in  itself.  It  derives  its 
importance  from  its  causes. 

Treatment. — The  indications  in  treatment  are  mainly  two:  (a)  To 
correct  the  habits  of  life  on  which  the  condition  mainly  depends ;  (b)  To 
remove  the  gastro-intestinal  conditions  and  the  associated  hypersemia 
which  prevails  throughout  the  portal  system. 

(a)  If  the  error  be  one  of  excess  the  food  must  be  smaller  in  quantity, 
less  bulky,  and  less  stimulating  in  character,  and  the  intervals  between 
meals  longer.     In  the   choice  of  food  regard  must  h^  hM  to  the 


stomach,  and  only  such  food  given  as  will  be  readily  digested  without 
giving  rise  to  irritating  products.  Sauces  and  all  dishes  containing  over- 
heated fatSi  such  as  entrees,  pastries^  and  the  like,  slioiild  be  avoided. 
Fat  in  any  form  shoidd  l>e  taken  sparingly.  The  safest  meats  are  those 
roasted,  or*  m  the  case  of  tish,  boiled  or  broiled. 

If  the  immediate  cause  of  the  congestion  he  alcholic  excess,  as  it 
often  is,  alcohol  in  every  form  should  be  cut  oil  for  the  time  being.  If 
alcohol  be  only  one  of  the  factors  it  should  be  taken  in  strict  moderation, 
and  only  with  meals.  Indeed,  the  quantity  of  liquid  of  any  kind  taken 
with  meals  should  be  small;  liquids  are  better  taken  on  an  empty 
stomach  between  meals.  Our  object  in  these  measures  is  to  avoid  undue 
dilution  of  the  gastric  juice  during  active  digestion — to  restrict  the  inflow 
of  blood  intxi  the  portal  system  and  lessen  the  amount  of  digestive  work 
to  be  done. 

(ft)  In  carrying  out  these  measures  we  are  doing  much  to  carry  out 
the  second  indication  of  treatment ;  for  by  regidation  of  the  diet  we 
diminish  and  get  rid  of  the  gastric  catarrh,  with  the  associated  hy  peraemia 
throughout  the  portal  tract.  Much  can  also  l>e  done  in  this  direction 
by  use  of  medicines,  such  as  bismuth  with  alkalies  and  bitter  tonics 
given  before  food^  or  dilute  acids,  especially  nitro-hydrochloric  a4jid 
with  nux  voraica,  after  food. 

But  our  chief  means  of  diminishing  the  hyperaemia  throughout  the 
portal  system  is  free  depletion  of  this  system  by  purgatives.  At  the 
same  time  the  patient  must  be  led  to  take  more  exercise.  For  the  former 
purpose  we  prescribe  the  various  saline  purgative  mineral  matters — 
Carlsbad  salts,  preferably  in  effervescing  form,  Marienbad,  Horn  burg,  or 
Johannis — taken  on  an  empty  stomach  in  the  morning,  with  an  occasional 
pill  at  night  time,  containing  one  or  more  of  such  drugs  as  podophyllin, 
mercury  in  the  form  of  blue  pill,  aloes  or  aloin^  nux  vomica,  or  rhubarb 
(compound  pill).  How  much  such  measures  are  calculated  to  relieve  the 
condition  is  shown  incidentally  in  cases  where  a  copious  bleciling  from 
piles  is  immediately  followed  by  great  relief  to  the  more  distressing 
liver  symptoms,  possibly  even  by  appreciable  diminution  in  size  of  the 
liver  itself. 

When,  as  often  happens,  the  liability  to  such  congestive  attacks  be- 
comes a  habit  of  life,  the  treatment  becomes  a  much  more  difticult  task. 
In  addition  to  the  foregoing  measures,  it  is  in  such  cases  that  great  bene- 
fit is  derived  from  periodic  visits  to  such  watering-places  as  Homburg, 
Carlsbad,  Marienbad,  or  Vichy.  The  benefit  thus  obtained  is  partly  due 
to  the  use  of  the  various  purgative  waters,  partly  also  to  the  more  regular 
life  and  the  more  restricted  diet  to  which  patients,  otherwise  uiiamen- 
able  to  advice,  more  readily  conform. 
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Pa ss I \^  CON G Es T 1 1» N . — S  V X (> N Y MS . — Nntmtfj  I f  cer  ;  C^an of ie  atrophy 
of  ilvet;  Canliac  Uvet\ — Definition. — A  pathukigieal  condition  consist- 
ing in  an  excess  of  blood  within  tiie  liver,  eansetl  by  obstruetion  to  the 
outflow  of  blood  from  the  organ,  in  the  great  majority  of  easea  as  the  re- 
sult of  cardiac  diseiise;  characterised  at  Hrst  by  enlargement  of  the  liver, 
in  the  later  stages  by  shrinking  and  atrophy,  with  symptoms  of  impeded 
portal  circulation. 

Etiology- — This  form  of  congestion  differs  essentially  from  the  one 
already  considered  in  being  of  purely  mechaiiiral  origin.  It  is  the  result 
of  impeded  outflow^  of  blood  from  the  hei>atic  veins,  consequent  on  l)ack- 
ward  pressure  of  blood  in  the  inferior  vena  cava.  The  conditions  which 
lead  to  this  are  such  as  interfere  w^ith  the  free  pfissage  of  blood  through 
the  heart,  and  include,  therefore,  all  those  lesions,  whether  of  cardiac 
or  of  pulmonary  origin,  which  tend  to  functional  incoini>etence  of  the 
right  side  of  the  heart.  Of  the  cardiac  conditions  the  most  cominon  is 
mitral  disease,  both  dilatation  and  stenosis,  especially  the  latter;  imt  all 
other  heart  lesions,  whether  valvular  or  iidlanimatory,  and  degenerative 
alterations  of  the  eardiM*  muscle,  tend  to  proihice  this  condition  in  pro-  - 
portion  as  they  tlirow^  increase  of  work  u[ion  the  right  side  of  the  heart, 
and  ultimately  weaken  it. 

Certain  pultnonanf  conditions,  in  so  far  as  they  impede  the  eircrdation 
through  the  lungs  and  throw  increased  woik  upon  tlie  right  side  of  the 
heart,  also  favour  its  production.  The  most  common  of  these  is  general 
emphysema  with  chronic  l>ronc!iitis.  Other  conditions  are  chronic  inter- 
stitial pneumonia,  congenital  atelectasis,  pneumonia,  atrophy  of  lungs, 
and  compression  of  lungs,  whether  by  pleuritic  exudations  (especially  of 
the  left  side)  or  by  intrathoracic  tumours  {atfrtic  aneurysms^  mediastinal 
tumours). 

Lastly,  in  quite  excejitional  eases  tlje  obstruction  to  the  outflow  of 
blood  from  tlie  liver  may  be  produ(;ed  by  more  local  lesions^^oiiatric- 
tion  of  the  hepatic  veins  them.selves  as  tlie  restdt  of  chronic  perii»hlcbitiB, 
or  narrowing  of  the  vena  cava  above  the  junction  of  the  hepatic  veins  by 
tumours  in  this  region  (aneurysms,  enlargement  of  glands),  or  exten- 
sive effusions  into  the  left  jdeural  cavity.  The  latter  may  push  the 
mediastinum  so  much  to  the  right  as  to  bend  the  vena  cava  almost  at  a 
right  antrh^ 

Morbid  anatomy. — The  result  of  these  various  clmnges  is  an  en- 
gorgement of  the  venous  system  of  the  body  wideh  tends  especially 
to  affect  the  liver,  as  the  organ  nearest  the  obstruction.  The  liver  is 
engorged  with  blood  and  greatly  enlarged ;  and  inasmuch  as  the  cause  of 
the  hyperaemia  is  usually  permanent  (for  example,  valvular  disease), 
the  hy  pen  en  da  itself  is  pernuuient,  and  ultimately  leads  to  ]^)ermauent 
structural  changes.  The  engorgement  of  the  vessels  especially  aifects  the 
capillaries  in  the  centre  of  the  lobule  in  immediate  relation  with  the 
hepatic  veins.  They  become  greatly  dilated,  the  liver-cells  arouml  are 
shrunken  and  atrophied  by  pressure,  and  usiuilly  contain  much  yellow 
blood  pigment.     The  centre  of  the  lobule  thus  presents  a  deeply  cun- 
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gested  pigmented  appearance  i  and,  inasmuch  as  the  cells  in  the  oitt*ir 
zone  of  the  lobule  are  iisnally  fatty,  there  is  a  nxarked  contrast  between 
the  cionj?ested  and  the  fatty  zones.  On  section  the  liver  thus  shows  a 
mottled  appearance,  like  that  of  a  nntiiieg — hence  the  title  ^'  uutnieg 
liver,-' 

In  course  of  time  other  secondary  ehant^'es  ensne.  The  increased  pres- 
sure leads  to  an  increase  of  t!ie  eomiective  tissue  in  the  centre  of  the  lobule^ 
and  eventnally  to  a  well-marked  indnration  ami  shrinking  of  the  liver 
snbstatice.  In  the  later  stages  of  the  condition,  then,  enlargement  gives 
place  to  an  atrophy  and  induration  of  the  organ  (eyauotie  atrophy,  or 
induration  of  the  liver).. 

Symptoms. ^-Tlie  symptoms  accompanying  the  above  condition  are 
mainly  those  of  the  cardiac  or  pulmonary  condition  giving  rise  to 
it;  but  there  are  in  addition  others  more  direetly  due  to  the  Hver  it- 
self. Chief  among  these  h  the  enhtrgement  of  the  liver,  sometimes  recog- 
nisable only  by  percussion,  at  other  times  so  great  as  easily  to  be  made 
out  by  palliation.  In  severe  cardiac  cases  it  may  he  so  great  as  to 
form  a  |nominent  swelling  on  the  right  side  of  tire  abdomen,  extendinj^ 
a  hand*s-breadtli  or  nunc  below  the  costal  ninr^nn  i  not  infrequently 
in  early  stages  of  congestion  it  pulsates  syncbronously  with  the  heart's 
lieat,  Imt  as  tlie  congestion  becomes  chronic,  and  the  liver  liardens,  this 
phenomenon  disap^iears. 

The  patient  experiences  a  great  fe^Ung  of  ftdnesa  or  tejmon  on  the 
right  hypot  hondriunu  aggravated  hy  external  pressure  or  forced  respira- 
tory movements,  usually  also  much  increased  by  lying  upon  the  left 
side. 

Gastt'o-httesfinnI  nipupfomfi  are  \isnally  more  or  less  marked.  They 
are  the  result  of  the  congestion  proiluced  throughout  the  whole  portal 
tract  by  the  obstruction  to  the  outflow  of  blood  from  the  liver.  They 
take  the  form  of  disturbed  digestion  and  impaired  peristalsis^  sometimes 
also  of  hmuTOrrhoids. 

Affiles  is  also  common.  In  the  early  stages  it  is  only  a  prirt  of  a 
general  dropsy.  In  the  later  stages,  when  atrojihy  and  induration  of  the 
liver  occur^  it  may  be  the  direct  restdt  of  the  state  of  the  liver.  A  degree 
of  ascites,  then,  out  of  proportion  to  the  general  dropsy  ma}^  intlicate 
cyanotic  induration  of  the  liver, 

A  more  detiTnte  symptom  of  liver  disorder  is  the  occur  re  nee  of 
jaftnffit^e,  A  certain  degree  of  jaundice  is  very  common  in  severe  cases, 
causing,  with  the  cyanosis,  the  peculiar  dusky  green  discoloration  of  face 
which  such  patients  ]>resent.  It  is  the  result  of  obstruction,  oci*asioned 
hy  congestion  and  tumefaction  of  the  tissues  and  catarrhal  swelling  of 
the  epithelium  of  the  t>ile-ducts. 

The  «oiij*i?p  rmd  (ht  rat  ion  of  these  symptoms  depend  entirely  on  that 
of  the  conditions  which  give  rise  to  the  obstruction.  In  heart  disease 
they  are  gradually  cstahlislicd ;  and  tlit^y  vary  from  tijue  to  time  according 
to  the  capacity  of  the  ritrht  ventricle.  It  is  only  when  the  condition  has 
been  so  long  established  as  to  lea*l  to  induration  and  atrophy  tluit  it 
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may  be  said  to  have  an  independent  existence,  causing,  it  may  be,  more 
or  less  permanent  ascites.  Short  of  this  the  condition  cannot  be  said  to 
be  an  independent  one,  or  in  itself  dangerous  to  life. 

Treatment. — ^The  treatment  is  mainly,  of  course,  that  of  the  cardiac  or 
pulmonary  condition  which  gives  rise  to  it  At  the  same  time  the  local 
symptoms  can  be  much  relieved  by  diminishing  the  portal  congestion, 
either  indirectly  by  cathartics,  or  more  directly  by  applying  half  a  dozen 
leeches  over  the  liver. 

To  fulfil  the  first  indication,  great  benefit  will  be  got  by  occasional 
doses  of  calomel,  or  of  smaller  and  more  regular  doses  of  blue  pill,  often 
in  combination  with  digitalis.  When  given  in  repeated  doses  calomel  acts 
in  such  cases  not  only  as  a  cathartic,  but  as  a  powerful  diuretic  also. 
Vegetable  aperients  are  also  useful ;  podophyllin,  rhubarb,  aloes  :  also  the 
various  mineral  salts,  such  as  sulphate  of  soda,  sulphate  of  magnesia,  or  the 
mineral  waters  containing  them — Carlsbad,  Marienbad,  Homburg,  and 
others. 


JAUNDICE 

The  General  Pathology  of  Jaundice 

summary  of  contents 

Historical  Introduction — Theories  of  Jaundice  :  (1)  Frerichs*  hypothesis;  (2)  Hsemato- 
genoos  hypothesis  ;  (3)  Suppression  hypothesis. 

Various  Factors  producing  Jaundice — 

A.  HaematogenouH  origin  of  Bile  Pigment. 

B.  Action  of  Poisons. 

C.  Increased  Blood-destruction. 

D.  *'  Suppression  "  of  Function. 

R    "Polycholia" — increased  secretion,  and  absorption  of  bile  from  the  intestine. 
F.   Nervous  Influences :  Jaundice  from  emotion. 

Summary. 

Definition. — A  general  condition  symptomatic  of  disorder  either  of  the 
liver  alone  (hepatogenous  jaundice),  or  of  the  liver  and  the  blood  in 
association  (hsemo-hepatogenous  jaundice) ;  characterised  by  yellowish 
discoloration  of  the  tissues  with  bile  pigment,  the  excretion  of  bile 
pigments  in  the  urine  with  or  without  bile  acids ;  and  by  various  general 
symptoms  referable,  in  simple  cases,  to  disturbances  of  gastro-intestinal  and 
liver  functions,  in  more  severe  cases,  to  disorder  of  the  blood  as  well  as  of 
the  liver  (fever,  cerebral  symptoms,  haemorrhages).  Caused  by  absorp- 
tion of  bile  from  the  bile  passages  as  the  result  of  impeded  obstructed 
outflow. 


letroductory.— The  subject  of  jciundice  has  long  had  a  peculiar 
interest  alike  for  clinician  and  pathologist.  It  is  one  of  the  few  sah- 
jects  in  connection  with  which  a  theory  has  long  occupied  a  prominent 
position  hi  all  treatises  on  medicine.  In  the  present  article  it  is  pn> 
posed  to  discuss  its  getieml  pathology  in  the  hght  of  much  recently 
acquired  knowledge*  It  is  interesting  to  note  that  another  well-marked 
disease^  the  general  pathology  of  which  has  excited  a  like  interest,  namely, 
diabetes,  like  Jaundice  is  connected  with  disoixler  of  the  liven 

The  theory  of  jaundice  has  not  been  exempt  fn^m  the  liability  to 
change  incidental  to  all  theories.  The  changes  it  has  undergone  from 
time  t^  time  are  interesting  in  that  they  serve  to  denote  for  each  auccess- 
sive  period  the  extent  of  knowledge  regarding  the  relations  of  the  liver  and 
the  blaxl.  In  its  obstructive  varieties  one  of  the  most  easily  understood 
of  conditions,  in  other  varieties,  appirently  unconnected  with  obstruction, 
it  has  long  been  a  fruitful  subject  of  speculation  :  by  general  consent, 
however,  the  latter  viirieties  have  been  ascribed  to  disorder  of  the  blood 
rather  than  of  the  liver  itself. 

That  jaundice  does  arise  in  connection  with  certain  disorders  of  the 
bloo«l  is  a  very  old  observation.  But  it  is  only  within  the  present  century 
that  the  association  has  been  investigated.  The  connection  of  the  two 
disorders  is  indeed  frequently  re  ferrcrl  to  as  far  back  as  the  time  of  Galen; 
but  such  f observations  indicate  little  more  than  the  prevailing  opinion  of 
ancient  i^Titers  that  disorder  of  the  blooii  is  the  primary  cause  of  most 
diseases. 

In  later  times,  when  this  criticism  doea  not  so  closely  apply, — 
at  the  end  of  last  century  and  the  beginning  of  the  present, — it  is  to 
be  noted  that  the  chief  authors  discuss  the  possibility  of  a  form  of 
jaundice  unconnected  with  obstruction  in  the  livery  though  they  are  very 
far  from  admitting  its  probability.  It  is  clear,  however,  that  the  jauo- 
dice  connected  with  blood  disorder  was  clinically  well  known  to  them. 
Thus  Reil  (1782)  gave  a  long  description  of  its  chief  features  under  the 
title  **  Polycholia/'  \nth  rules  for  distinguisijing  it  from  ordinary  jaun- 
dice. Saunders  also  (180^:^)  recognised  that  jaun^hce  might  be  associated 
with  a  reduinJant  secretion  of  bile  and  W  independent  of  biliary  obstiiic- 
tion  ;  as,  for  example,  the  jaundice  of  yellow  fever.  He  even  went  so  far 
as  to  admit  that  in  certain  morbid  states  the  blood  might  acquire  a 
bilious  appearance  independently  of  absorption  or  regiu'gitation  of  bile 
from  the  liver,  thus  practically  anticipating  the  later  hamiatogenoua  doc- 
trine of  jaun<iice.  But  that  he  held  such  a  moile  of  origin  of  jaundice  to 
be  unlik*_dy  is  plain  from  his  sub.sequent  coockiaion,  that  *'  in  every  case 
of  jaundice  Inle  must  be  secreted  and  c.^imed  into  the  blood-vessels"  ;  in 
other  words,  the  jaundice  is  essentially  of  olmtructive  origin.  And, 
indeiMl,  it  would  have  l*een  strange  if  the  importance  of  obstruction  as  a 
cause  of  jaundice  had  been  overlooked  by  Saunders;  since  he  was  the 
first  to  demonstrate  by  experiment  the  channels  by  which,  after  obstruc- 
tion of  the  bile-duct,  the  absorption  of  bile  takes  place ;  namely,  the 
lymphatics.     He  ligatm*ed  the  bile-duet,  and  afterwards  was  able  to  trace 
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the  lymphatics  of  the  Hver  diistended  with  bile  up  to  their  junction  with 
the  thoracic  duct. 

Still  later  (1827)  Cullen  also  rejected  any  other  Tfiode  of  origin 
of  jaundice  than  that  of  ahsorptioo  of  hile  alreiidy  formtnl  by  the  liver. 
He  distinguished  two  ways  in  which  jaundice  might  arise  in  this  way : 
namely*  (i.)  obstruction  to  the  flow  of  bile  into  the  duodenum ;  and  (ii.) 
reabsorption  of  bile  from  the  alimentary  canal  when  it  had  accumulated 
there  in  an  unusually  large  quantity.  How  far  this  accumulation  could 
tiike  place,  ami  under  what  circumstances  it  occurs,  he  could  not  clearly 
ascertain  ;  he  considered,  however,  that  jaundice  was  seldom  produced  in 
this  way. 

Similarly  most  other  writers  about  the  end  of  last  century  taught 
that  the  doctrine  of  jaundice  from  absorption  was  the  only  trustworthy 
one ;  jaundice  was  essentially  obstructive  in  its  nature.  And  it  may  be 
stated  generally  that,  up  to  the  end  of  the  first  quarter  of  the  present 
century,  the  state  of  knowledge  did  not  permit  any  further  deduction. 
It  was  recognised  that  there  are  certiiin  forms  of  jaundice  not  clearly 
traceable  to  obstruction,  but  difficult  to  account  for  on  auy  other  sup- 
position. 

L  Freriehs*  hypothesis. — During  the  second  quarter  of  the  century  the 
view^  hinted  at  by  Saunders,  that  jaundice  might  arise  from  pure  disorder  of 
the  blood,  independently  of  obstiiiction,  began  Ui  Utke  more  de^nit«  form. 
It  was  not,  however,  till  1858  that  any  serious  attemjit  was  made  to 
define  more  precisely  what  such  a  view  implied — to  iodiciite  whether  the 
fault  lay  in  the  blood  or  in  the  liver.  The  first  attempt  of  this  kind  we 
owe  to  Freriehs,  whose  residts  appeared  to  show  that  the  fault  lay  in 
the  blood,  and  that  the  jaundice  was  due  to  accumulation  of  bile  pigments 
imperfectly  oxidised  in  the  bloc*d. 

Freriehs  distinguished  two  possible  causes  which  might  lead  to  an 
accumulation  of  bile  constituents  in  the  blomi :  (i.)  incretised  absorption 
of  bile  into  the  blood,  whether  from  obstruction  in  the  bile<kicts»  or  Irom 
abnormal  diffusion  of  bile  into  the  blood  capillaries  of  the  liver  under 
conditions  in  which  the  blood -pressure  within  the  liver  was  diminished  ; 
or  (ii.)  diminished  consumption  or  metamorphosis  of  the  bile  constituents 
absorbed  into  the  blood  under  normal  circumstances  from  the  alimentary 
canaL  Chief  among  these  constituents  and  the  precursors  of  the  bile 
pigments  he  considered  to  be  the  bile  acids ;  for  he  found  that,  by  the 
action  of  sulphuric  acid  on  bile  acids,  various  pigments  or  chromogena 
were  formed  resembling  in  many  respects  the  pigments  of  the  bile,  especi- 
ally in  their  behaviour  towards  Omelin's  reagent.  On  the  Irnsis  of  these 
observations  he  conceived  the  normal  fate  of  the  bile  acids  absorlied  from 
the  int^sitine  into  the  blood  to  be  that  they  underwent  a  similar  change 
in  the  bloody  and  were  converted  into  bile  pigment ;  and  that  this  in  tiu-n 
became  oxidised  within  the  blood  into  urinary  pigment  Any  interfer- 
ence with  this  normal  oxidising  process  would  thus  necessarily  lead  to  an 
excess  of  bile  piirment  in  the  blood  ;  and  in  this  w^ay  a  jaundice  might 
arise  quite  independently  of  any  obatnictton. 


Frerichs  made  ceitain  other  observations  which  seemed  strongly  to 
suppoit  his  views.  For  he  found  that  if  bile  salts  were  injected  into  the 
blood  of  dogs  they  disappeared,  while  bOe  pigment  appeared  in  the 
urine. 

According  to  this  view,  then,  the  fault  lay  entirely  ^th  the  bloody 
which  did  not  oxidise  the  bile  pigment  normidly  absorbed  into  it ;  and 
jaundice  might  arise  either  from  increased  absorption  of  bile  into  the 
blooil,  or  from  diminished  metamorphosis  of  bile  absorbed  in  normal 
quantity. 

ILK  tihne's  hyp  o  the  sis,—''  Hm)}  a  hgtn  (ms  Jawidice, ' ' — Frerichs'  i  m  port- 
ant  observations  on  the  appearance  of  bile  pigment  in  the  urine  after  the 
injection  of  bile  &fdt^  into  the  blood  was  Boon  confirmed  by  Kiihne  (1858)* 
But  Bo  far  from  lending  support  to  the  views  of  Freiichs,  Kiihne's  obser* 
vations  led,  curiously  enongh,  to  the  estahlisliment  of  a  rjulically  different 
theory  of  janndice.  Kiihne  showed  that  the  explanation  of  the  appear- 
ance of  bile  pigment  in  the  urine,  after  injection  of  bile  salts,  was  very 
different  from  that  supposed  by  Frerichs,  Kiihne  found  that  if,  instead 
of  bile  ^dt«,  ho  injected  haimoglobin  into  the  blood,  bile  pigment  still 
appeared  in  the  urine.  He  concluded,  therefore,  that  the  bile  acids  did  not 
twcome  directly  converted  into  bile  pigment,  aa  Frerichs  had  supposed, 
but  that  they  liberated  the  hiemoglohin  of  the  corpuscles^  and  that  this 
was  subsequently  transformed  into  the  bile  pigment.  On  the  ground 
of  these  observations  he  formulated  the  doctrine  that  all  agents  capable 
of  liberating  an  excess  of  haemoglobin  in  the  blood  were  capable  of  in- 
ducing ictenis — at  any  rate  to  a  degree  sufficient  to  cause  bile  pigment  to 
appear  in  the  urine. 

The  im|K)rtant  point  established  by  these  observations  of  Kiihne  was 
that  haemoglobin  is  the  source  of  the  bile  pigments.  It  is  not  too  much 
to  say  that  this  observation  marked  a  new  era  in  the  history  of  the  siib- 
ject ;  later  observations  have  but  confirmed  its  truth.  Very  soon  it 
received  8up|>ort  from  Virchow's  discovery,  in  and  around  old  extravasa- 
tions of  blood,  of  crystals  of  hoematoidin,  a  pigment  closely  resembling 
bilirubin  if  not  identical  with  it.  As  the  htemogluhin  of  extra vasated 
blood  could  undergo  this  conversion  it  was  reasonable  to  suppose  that 
tinder  certain  circnm stances  it  might  undergo  a  like  transformation  in  the 
bloo<l.  Taken  with  the  foregoing  observation  that  bile  pigment  appears 
in  the  urine  after  the  injection  of  htemoglobin  into  the  circulation  or  on 
its  liberation  there^  the  evidence  seemed,  indeed,  conclusive  that  such  a 
transformation  hnd  taken  place,  and  this,  too,  directly  in  the  blood  with- 
out the  intermediation  of  the  Hver.  The  liver  was  not  concerned  in  the 
process.  Such  jaundice  must  be  purely  '*  hsematogenous  " — in  no  sense 
obstructive. 

The  doctrine  of  a  haematogenous  jaundice  thus  formulated  very  soon 
received  what  appeared  to  be  strong  support  from  the  clinical  side,  Ley- 
d€n*8  important  observations  (1866)  appeared  to  con£nn  the  view  that 
the  blood,  and  not  the  liver,  is  the  tissue  at  fault.  He  found  that 
in  obstructive  jaundice  bile  acids  are  always  present  in  the  urine  with 
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bile  pigment ;  whereas  in  the  jaundice  of  pyaemia  and  allied  blood  dis- 
ordei's  they  are  not  to  he  found.  As  the  bile  acids  are  formed  by  the 
liver,  their  absence  from  the  urine  in  such  ciisea  seemed  to  indicate 
inaction  of  the  liver  ami  that  the  bile  pigments  present  in  the  iirine 
had  not  been  fonned  by  the  liver,  and,  con8ei|uently,  that  this  jaundice 
is  not  due  to  obstruction. 

As  a  matter  of  fact  the  accuracy  of  Leyden^s  observation  was  very  soon 
called  in  question.  But  it  fitted  in  so  completely  with  Kiihue's  doctrine 
that  his  teaching  soon  gained  a  very  general  acceptance,  and  has  held  its 
ground  even  up  to  the  present  time.  The  detection  of  bile  acids  in  the 
urine  has  lieen  accepted  as  a  sign  of  obstructive  jaundice  ;  their  absence 
as  a  sign  of  so-called  "  non-obstructive  "  or  ''  hrematogenous  "  jaundice. 

Chief  among  the  supi>orters  of  the  doctrine  of  a  hsematogenous  jaun- 
dice at  various  times  bave  l>een  Levflen  in  Germany,  Gubler  in  France 
(1857),  Budd  (1845),  and  Harley  (1865)  in  this  country;  and  among 
recent  writers  it  has  received  qualified  support  from  Bristowe  (1890)  and 
Fagge(1891). 

The  class  of  diseases  to  which  it  was  held  to  apply  were  such  as 
pyBBmia,  typhoid  fever,  pneumonia,  and  febrile  jaundice  generally  ;  the 
jaundice  following  burns  and  sc^ira ;  that  following  the  injection  of 
water,  pyrogalHc  acid,  or  other  destnictive  agents  into  the  bloo<i  ;  and 
that  of  malaria,  paroxysmal  hieraoglobinuiia,  and  other  diseases  marked 
by  blood 'destruction. 

The  doctrine  always  failed,  however,  to  gain  acceptance  from  Freriche 
in  Germany,  or  Murchison  in  this  country  (1868);  and  it  was  likewise 
deemed  insufficient  by  Wickham  Legg  (1880).  It  was  indeed  very 
BOon  rejected  as  insufficient  by  the  very  oljserver  to  whom,  in  the  first 
instance,  it  owed  its  name,  and  who  is  of  leu  regarded  as  its  founder. 
Virchow  it  was  who  first  suggested  the  name  **  baematogenous  '•  to  desenbe 
this  kind  of  juundice  ;  and,  as  we  have  seen,  his  own  observations  lent  no 
little  supfMjrt  to  the  doctrine.  Yet,  whatever  liis  early  views,  his  later 
opinion  undoubtedly  was  that  a  purely  hsematogenous  origin  of  jaundice 
in  any  form  is  extremely  improbable.  Even  in  such  diseases  as  pyaemia 
or  pneumonia  he  held  that  obstruction,  due,  it  may  be,  to  catarrh  of  the 
bile-ducts,  plays  a  very  prominent  part. 

It  will  presently  l>e  seen  how  fully  this  scepticism  of  the  great  patho- 
logist has  been  justified  by  the  most  recent  work  on  the  subject  Before 
considering  this  matter,  however,  it  will  be  convenient  to  refer  to  another 
hypothesis,  having  certain  close  relations  to  the  hsematogenous  doctrine ; 
namely,  the  theory  of  **  jaundice  by  suppression." 

III.  The  suppression  hypothesis. — According  to  this  hypothesis  the 
jaundice,  unattended  by  obstruction,  is  due  to  a  suppression  of  the  biliary 
secretion  as  the  result  of  some  morbid  action  of  the  liver  itself,  **  The 
biliary  ingredients  are  not  eliminated,  and  consequently  accumulate  in  the 
blood  "  (tlai'ley).  This  is  the  oldest  theory  of  all.  At  what  time,  indeed, 
it  took  origin  is  not  clear.  A  doctrine  identical  with  it  was  expressed  by 
Boerhaave  (1757)  and  by  Morgagni ;  but  it  is  probably  much  older  than 


their  writings.  Such  a  doctrine  was  in  strictest  keeping  with  the  early 
knowledge  of  the  functions  of  the  liver,  itc  chief  function  being  compared 
to  that  of  a  sieve  which  strains  off  the  bile  from  the  portal  blood  (GliBfion, 
1659). 

According  to  the  modern  version  of  tliis  hypothesis,  biliary  secretioa 
can  be  retarded  or  even  totally  arrested,  for  iriaUmce  by  nervous  intiuencej 
without  any  stractunil  alterations  in  the  liver-cell.  The  liver  can  **  strike 
work "  and  refuse  to  secrete  bile,  and  the  result  is  jaundice.  It 
claimed  for  this  hy{x)thesis  that  it  rests  on  a  basis  of  fmthological  fact^ 
and  in  support  of  its  accuracy  special  importance  is  attached  to  certain 
cases  of  obstruction  described  by  Moxon  and  others,  where  the  gall -bladder 
and  larger  bile-ducts  behind  the  point  of  obstruction  are  found  filled  with 
colourless  mucus  free  from  all  trace  of  bile. 

The  class  of  cases  to  which  it  is  applied  by  its  supporters  includes — 
(i.)  Those  in  which  jaundice  occurs  as  the  result  of  sudden  mental  emotion 
or  other  severe  nervous  disturbance ;  (ii.)  Most  of  the  cases  in  which  it 
occurs  in  connection  with  disorder  of  the  blood,  such  as  typhus,  eiiterie 
fever  and  infective  diseases  generdlly,  icterus  gravis,  yellow  fever,  acute' 
yellow  atrophy,  snake  poisoning  and  phosphorus  poisoning — cases  of  much 
the  same  class,  indeed,  as  those  to  which  the  haematogenous  doctrine 
applies.  And,  indeed,  at  some  points  the  two  doctrines  are  closely  related. 
They  differ,  it  is  true,  in  this  respect,  that  while  according  to  the  hsemato* 
genous  doctrine  the  whole  fault  lies  with  the  blood,  the  only  fault  ascribed 
to  the  liver  being  that  it  cannot  dispose  of  all  the  haemoglobin  supplied 
to  it,  according  to  the  suppression  theory,  on  the  other  hand,  the  fault 
lies  entirely  with  the  liver,  the  function  of  which  is  arrested.  Neverthe- 
less the  two  \news  have  this  in  common,  that  both  assume  the  bile  pig- 
ments to  he  formed  from  haemoglobin  within  the  blood,  and  merely  to  be 
excreted  by  the  liver ;  and,  consequently,  that  jaundice  is  liable  to  occur 
if  at  any  time  there  be  an  excess  of  haemoglobin  in  the  blood  on  the  one 
hand  (hsematogenous),  or  an  arrested  activity  of  the  liver  on  the  other 
(suppression  theory)*  In  disease,  as  it  happens,  both  factors  are  often 
combined,  since  the  poison  which  acts  injuriously  on  the  blood  also  act« 
injuriously  on  the  liver.  Hence  it  is  imposaibie  to  separate  the  two  pro- 
cesses entirely ;  since,  but  for  the  facts  in  support  of  the  hff'm otogenous 
doctrine,  the  suppression  theory  would  have  little  or  nothing  to  recom- 
mend it. 

The  theory  of  jaundice  by  suppression  has  received  support  from 
Andral  (1839),  Budd  (1845),  Sir  Thomas  Watson  (1867),  Bamberger 
(1857),  Trousseau  (1865),  Liebermeister  (1864),  Harley  (1880),  and 
Moxon  (1873).  The  last-named  observer,  indeed,  went  so  far  as  to 
apply  the  theory  to  obstructive  forms  of  jaundice  no  less  than  in  those 
where  no  obiious  obstruction  could  be  found.  In  obstructive  jaundice 
he  considered  the  yellowness  to  be  caused  by  suppression  of  the  secretion, 
and  not  by  absorption  of  bile  already  formed  ;  unless  as  an  unimportant 
incident  of  the  earlier  s tinges  of  the  jaundice.  **  We  may  deny  that  re- 
absorplion  of  bile  is  a  cause  of  jaundice/'     In  extending  the  doctrine  of 
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suppression  thus  far,  Moxon,  I  think,  stands  alone  ;  its  other  supporters  are 
content  to  apply  it  to  the  cases  where  no  obvious  obstruction  can  be  found. 

Consideration  of  foregoing  doctrines. — Of  the  throe  doctrines  just  con- 
sidered, the  only  one  which  htis  contributed  definitely  to  our  knowledge 
is  the  hsematogenous  doctrine. 

Frerichd*  teaching  has  contributed  nothing.  The  bile  pigments  are 
not  derived  from  bile  acids  as  he  supposed  ;  and  the  oxidation  processes, 
to  the  arrest  whereof  the  aucumulation  of  bile  constituents  in  the  blood 
was  ascril>cd,  have  as  problematical  an  existence  now  as  ever  they  had. 

The  suppression  doctrine  took  origin  at  a  time  when  the  excretion  of 
bile  was  supposed  to  be  the  sole  function  of  the  liver.  In  this  case,  if  the 
liver  cease  to  act,  the  bile  eonstituenta  acciunulate  in  the  blood.  We  now 
know  that  the  chief  constituents  of  the  bile  do  not  pre-exist  iu  the  blood, 
but  are  farmed  by  the  liver. 

The  hsematogenoua  doctrine,  on  the  other  hand,  is  based  upon  a  fact 
of  definite  importance,  namely,  that  the  bile  pi<;raents  are  derived  from 
hiemoglobini  and  not  infrequently  appear  in  the  urine  after  a  liberation 
of  hjemoglobin  in  excess.  Where  this  doctrine  proved  wanting  was  not 
in  facts,  but  in  the  interpretation  of  them.  It  assumed  that  the  conver- 
sion of  h;emoglohin  into  bile  pigment  takes  place  within  the  blood,  and 
upon  til  is  assumption  the  doctrine  dej)ended.  Indeed,  the  occurrence  of 
jaundice  in  connection  with  increased  blood-destruction  was  conversely 
adduced  by  the  physiologist  as  an  argument  in  favour  of  the  purely 
haematogenous  origin  of  bile  pigment. 


VARIOtTS   FACTORS   IN   THE   PRODUCTION    OF  JAUimiCE 

A.  Hematogenous  origin  of  bile  pigment  ('*  Hsematogenous  Jaun- 
dice").— PossUnlifi/ of  a  lu^matogt^n&m  oriffin  if  bile  pigmettt — -Even  now  it  may 
be  said  that,  although  the  evidence  against  such  a  mode  of  origin  largely 
preponderates,  a  certain,  albeit  limited,  amount  of  evidence  is  still 
adducible  in  its  favour.  For  there  still  remain  a  few  observations  which 
lend  support  to  the  ^-iew  that  bile  pigments  may  be  formed  independently 
of  the  liver  celL  On  the  one  hand  it  has  been  shown  by  the  important 
experiments  of  the  two  German  observers,  Minkowski  and  Kaunyn 
(1886)f  that  increased  formation  of  bile  pigments  (induced  in  their 
experiments  by  exposing  the  animals  to  the  fumes  of  arseniuretted 
hydrogen,  and  thereby  causing  great  destmction  of  blood)  goes  hand  in 
hand  mth  the  appcanince  of  numerous  pigment-holding  cells  iu  the 
capillaries  of  the  liver,  some  of  them  containing  bile  pigment.  They  con- 
clude that  wnthin  these  cells,  which,  be  it  noted,  are  not  liver-cells,  but 
ordinary  leucocytes  and  connective-tissue  cells  lying  in  the  capillaries  of  the 
liver,  the  hiemoglobin  is  transformed  into  bile  pigment,  which  afterwards 
IB  simply  excreted  by  the  liver  cells. 

Simikrly  another  observer,  Lomt,  finds  that  in  frogs  it  is  the 
normal  fate  of  red  corpuscles  to  be  taken  up  by  cells  of  the  blood  (leuco- 
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cjtes),  and  that  within  these  their  hsemoglobin  becomes  converted  into 
bile  pigment  in  the  liver,  spleen  and  bone-marrow. 

Lastly,  Neumann  has  recently  studied  the  mode  of  origin  of  h«em»- 
toidin— the  crystalline  pigment,  as  we  have  already  noted,  identical. 
with  bilirubin — and  concludes  that  its  formation  from  haemoglobin  is  a 
simple  chemical  process  independent  altogether  of  the  activity  of  cells  of 
any  kind,  whether  leucocytes  or  any  other. 

As  the  result  of  my  own  observations  on  formation  of  hBematoidin  in 
extra vasated  bloody  I  came  to  similar  conclusions  {18t^6), 

Recently  (18D6)  Dr,  Auld  concludes  from  his  experiments  that  the 
jaundice  following  the  action   of   certain    poisons  {phenylh3'draEin  am 
metaphenylendiamin)  is  due  to  pigments  formed  in  the  spleen  and  cairii 
through  an  inert  liver  into  the  general  circulation. 

These  observations  denve  their  importance  in  relation  to  jaundice,  not 
so  much  from  their  number  as  from  their  nature.  If  bile  pigments,  or  — 
allied  pigments  Uke  hajmatoidin^  can  be  formed  directly  from  hiemoglobin,  ■ 
whether  by  the  action  of  leucocytes  or  other  non  hepatic  cellsi  or  even  alto- 
gether  independently  of  cell  action,  there  is  no  a  priori  ground  why,  as  the 
hcematogenous  doctrine  contemplates,  a  similar  transformation  should 
not  take  place  in  disease,  and  set  up  certain  forms  of  jaundice  otherwise 
difficult  to  expLdn.  The  possibility  of  an  extrahepatie  origin  of  bile 
pigments  or  allied  pigments  is  thus  not  to  be  gainsaid.  Nor  is  the  signi- 
ficance of  this  admission  materially  lessened  when  it  is  argued  that  it  la 
unlikely  in  the  highest  degree  that  this  formaiion  should  ever  take  place 
to  such  an  extent  as  to  occasion  any  marked  dcgice  of  jaundice  j  for  most 
of  the  forma  of  Jaundice  with  which  the  hsematogenous  theory  concerns  itself 
are  not  marked  by  their  severity  :  they  are  often  but  slight  in  degree,  as, 
for  example,  in  pya?mia  \  they  are  denoted  by  a  slight  yellowness  of  ekin  or 
conjunctiva,  together  with  the  presence  of  bile  pigment  in  the  urine,  rather 
than  by  any  pronounced  discoloration.  Moreover,  in  that  variety  of 
jaundice  or  yellow  discoloration  accompanying  the  absorption  of  large 
extravasations  of  bloo<l,  and  marked  by  the  presence  of  much  urobilin 
pigment  in  the  urine  {** urobilin  icterus"'),  it  is  possible  from  the  Bmall 
quantity  or  entire  absence  of  bile  pigments  in  the  urine  that  other  colour- 
ing derivatives  of  haemoglobin  may  be  the  cause  of  the  yellow  discolora- 
tion. 

To  sum  up,  then,  it  may  be  repeated  that  so  far  as  the  hsematogenoua 
doctrine  of  jaundice  is  based  on  the  possibility  of  the  formation  of  bile 
pigments,  or  allied  coloured  derivatives  of  haemoglobin,  directly  from 
haemoglobin  without  the  agency  of  the  liver-cells  proper,  some  basis  for 
this  docti'ine  still  remains. 

Tkt  liver  the  chuf  seat  of  formation^  of  bile  pigment — On  the  other 
hand,  so  far  as  it  rests  on  the  assumptions  that  the  bile  pigments  are 
normally  formed  within  the  blood,  and  that  the  liver  merely  excretes  the 
bile  pigment  conveyed  lo  it,  the  h hematogenous  doctrine  I  consider  to 
have  been  deprived  by  later  observations  of  all  basis  whatever  For  the 
important  experimenu  of  Stern  on  pigeons  (1885)^  and  of  Minkowski 
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and  NaunyB  on  geese  (1886),  have  conclujiively  shoi^ii,  for  warm-blooded 
animals,  what  Kunde  and  Moleschott  s  experiments  long  ago  showed  for  the 
cold-blooded  (frogs),  that  the  removal  of  the  liver  under  the  precise  con- 
ditions which  ought  to  favour  a  ha?raatogeiious  jaundice  ia  not  followed  by 
jaundice  at  all  These  observers  showed  that,  If  in  the  healthy  goose  a 
liberation  of  hffimoglobin  be  induced  by  the  inhalation  of  arseniuretted 
hydrogen,  bile  pigments  appear  in  quantity  in  the  urine  ;  not  followed 
by  free  haemoglobin  unless  the  desti-uetion  be  great.  If,  however 
(under  similar  conditions)^  the  liver  be  cut  off  from  the  circnlation,  either 
by  excision  or  by  ligature  of  all  its  vessels^  the  haemoglobin  appears 
directly  in  the  urine,  without  any  bile  pigments.  In  the  absence  of  the 
liver  the  haemoglobin  was  not  converted  into  bile  pigment  as  was  the  case 
in  healtk  If  the  bile  pigments  were  normally  formed  from  free  hBemo- 
globin  within  the  blood,  the  removal  of  the  liver  ought  not  to  have 
appreciably  affected  their  formation  ;  still  less  should  their  formation  be 
practically  arrested.  These  results  warrant  the  conclusion  that,  under 
normal  circumstances,  it  is  within  the  liver,  not  within  the  blood,  that 
hsemoglobin  is  converted  into  bile  pigment. 

This  conclusion  would  lose  some  of  its  force  and  significance  in  the 
present  relation  if,  as  Minkowski  and  Naunyn  eeem  to  think,  it  is  the 
leucocytes  of  the  capillaries,  not  the  liver-cells,  that  are  chiefly  concerned 
in  transfonning  the  hemoglobin  into  bile  pigments.     But  in  my  opinion 

"ere    is   strong    reason   for   doubting    the   correctness,    not    of    their 

ibservations,  but  of  their  interpretation  of  them.  I  have  eaiTied  out 
a  large  number  of  experiments,  involving  destruction  of  blood,  both  in 
birds  (pigeons)  and  in  mammals  (rabbits,  dogs,  cats),  and  paid  special 

ttentioD  to  the  significance  and  importance  of  pigment  cells  within 
the  capiDaries  of  the  liver.  And  my  observations  lead  me  to  attach 
little  or  no  significance  to  these  cells  in  respect  of  the  formation  of 
bile  pigment ;  and  for  these  reasons — (i.)  In  certain  animals  (rabbit) 
the  presence  of  pigment  cells  within  the  capillaries  of  the  liver  is  the 
ception,  not  the  rale  ;  yet  bile  pigments  are  formed  in  normal  i^uantity. 
(ii.)  If  increased  blood  -  destruction  l>e  induced  by  suitidjle  agents 
— as,  for  examplop  by  distilled  water  or  toluylendiamin — a  largely- 
increaaed  formation  of  bile  pigments  occurs,  without  any  pigment  cells 
necessarily  appearing  in  the  capillaries  (rabbit),  (iii.)  Even  if  under 
such  circumstances  pigment  cells  appear  in  the  capillaries  of  the  H^'er 

dogs,  pigeons  after  toluylendiamin  poisoning)*  their  number  is  far  too 
w  to  be  held  accountable  for  the  largely  increased  formation  of  bile 

^igment  which  then  occurs.  This  latter  fact  is  admitted  by  Jlinkowski 
and  Naun}Ti  themselves ;  and  it  serves  in  itself  to  do  away  with  much  of 
the  special  significance  they  have  attached  to  the  occurrence  of  cells, 
admittedly  few  in  number,  containing  what  they  regarded  as  biliverdin. 
Further,  they  admit  that  they  could  not  find  any  evidence  of  the  foi-mation 
of  biliverdin  within  the  pigment  cells  of  the  spleen — a  curious  circumstance 
if  it  be  within  such  cells  tbit  htemogtobin  is  converted  into  bile  pigment, 
Ab  to  the  actual  significance  of  cells  containing  blood  pigment  within 
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^^H  the  ciLpillarics  of  the  liver^  my  observ'atioDs  lead  me  to  very  difTerent  ooo- 
^^H  elusions.  It  is  not  the  bsemoglobin  stored  with  in  eucli  cells  that  is  tbe 
^^"  Bource  of  the  bile  pigments,  but  the  haemoglobin  which  passes   into  the 

^L  liver*cell  itself*     My  observationa  point  strongly  to  the  conclusion  that 

^^H  in  health  the  transformation  of  hemoglobin  into  bile  pigment  is  a  purely 
^^H  hepatic  function  -^  that  is^  a  function  discharged  by  tho  liver  •  oeU 
^^H         proper, 

^^H  The  basis  of  facta  on  which  the  hoemBtogenoua  doctrine  rests  is  thus 

^^H         narrowed  almost  to  vanishing-point     The  only  basis  it  retains   is  the 

^^^         somewhat  slender  one  supplied  by  the  observations  above  cited,  namely, 

f  that  the  formation  of  hfematoidin  from  haemoglobin  is  a  piu-ely  chemio^ 

process  independent  of  cell  activity.     On  the  ground  of  this  observation 

Neumann   and    Lowit   remain    firm    supporters    of    the    hiBmatogenouB 

doctrine  of  jaundice.     Slender  as  its  basis  admittedly  is,  this  dactriDe 

would  nevertheless  remain  the  most  reasonable  explanation  to  be  offered 

of  the  obscure  forms  of  jaundice  connected  with  blood  disorder,  but  for 

another  series  of  observations,  throwing  an  entirely  fresh  light  on  the 

whole  subject,  that  have  next  to  be  considered. 

B,  Jaundice  produced  by  poisons. — Stafhlmann^s  obsermHons — Rctm<y 
htpaiogenon^  jaufidke.* — The  observations  referred  to  are  those  of  Stadel- 
mann  {1881-1883}.  They  show,  for  the  group  of  cases  to  which  the 
haematogenouB  doctrine  was  supposed  specially  to  apply,  cases,  that  is, 
of  jaundice  accompanying  an  increased  destruction  of  bloody  that  the 
jaundice  is  due  to  obstruction  caused  by  welbmarked  changes  in  the 
character  and  consistency  of  the  bile. 

The  action  of  foIni/Iendiamin.'^The  study  of  one  drug  in  particular, 
toluylendiamin,  has  proved  of  special  interest  in  this  relation^  This 
drug,  when  injected  into  dogs,  possesses  the  peculiar  action,  first  noted 
by  Schmiedeberg,  of  causing  intense  jaundice*  Stadelmann,  at  the  re* 
quest  of  Schmiedeberg,  undertook  its  closer  study.  He  found  that  its 
action  caused  well-marked  changes  in  the  bile  differing  at  different  stages. 
In  the  first  stage  (beginning  about  2  hours  after  the  injection,  and  lasting 
]  2  hours)  the  bile  is  increased  in  quantity  and  very  rich  in  bile  pigment* 
In  the  second  stage  (beginning  about  the  Hth  hour  and  lasting  60-70 
hours)  it  becomes  greatly  diminished  in  quantity^  gradually  loses  all  the 
characters  of  bile,  and  assumes  those  of  an  extremely  viscid  colourless 
mucus.  At  the  end  of  this  time  it  begins  gradually  to  assume  its  nonnij 
character,  and  there  is  again  an  increased  excretion  of  bile  pigments. 
The  janndice  begins  towards  the  end  of  the  first  stage,  becomes  very 
pronounced  during  the  second,  and  gradually  passes  oflF  during  the 
third, 

A  notable  feature  of  the  jaundice  thus  occasioned  is  the  behaviour  of 
the  bile  acids.  During  the  first  stage,  when  the  bile  pigments  are  in- 
creased, the  bile  acids  are  diminished.  Hence  their  api>earance  in  the 
urine  does  not  coincide  with  that  of  the  bile  pigments  ;  for  while  the 
latter  are  present  in  quantity  15  to  20  hours  after  the  injection,  the  bile 
acids  do  not  appear  till  about  the  22nd,  Slst,  or  48th  hour ;  in  the  next 
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24  hours  they  re^ich  their  maximum,  diiniiuah  during  the  following  24 
hourSi  and  then  disappear  altogether, 

Afaiiaeaiew  supplemented  the«e  observations  in  one  important 
particular  by  showings  what  Stadohnann  at  first  failed  to  recognise,  that 
the  drug  exercises  a  markedly  destructive  action  oti  the  blo*>d — an 
observation  which  appeared  to  supply  the  missing  clue  to  the  explanation 
of  the  jaundice. 

Accx>rding  to  Stadelraann  the  sequence  of  events  is  as  foUowa :  The 
drug  causes  a  destruction  of  blowl ;  the  haemoglobin  liberated  le^s  to  an 
increased  formation  and  excretion  of  bile  pigments  (polychromia) ;  this 
is  attended  by  an  increased  viscidity  of  the  bile*  which,  at  the  low- 
pressure  at  which  the  bile  is  excreted,  causes  a  tempt»rary  oljstruction, 
with  roabsorption  of  the  bile  and  jaundice ;  and,  finally,  when  the  action 
of  the  dnig  exhausts  itself,  the  bile  gradually  loses  its  viscid  character, 
the  flow  of  bile  u  re -established,  and  the  jaundice  disappears.  A 
jaundice  which  thus  had  every  appearance  of  being  essentially  ha^mato- 
genous,  even  in  respect  of  the  absence  of  bile  acids  from  the  urine  in  the 
first  instance,  at  a  time  when  bile  pigments  were  present  in  quantity,  was 
thus  shown  to  be  realiy  of  obstructive  origin,  and  to  depend  upon  altera- 
tions (increased  viscidity )  in  the  character  of  the  bile. 

The  same  observer  found,  moreover,  that  a  similar  explanation  applies 

other  varieties  of  jaundice  associated  with  increased  destruction  of 
Wood. 

Thus  poisoning  mih  aneniurdkd  hydrmjm  occasions  a  remarkable 
concentration  of  the  bile — the  gali-bladder  and  bile- ducts  being  filled 
with  a  thick,  viscid  bile  frei^nently  containing  large  f|  nan  titles  of  amor- 
iOUB  sediment^  as  well  as  numerous  crystals  of  biiii'ubin.  The  incre^ise 
bile  pigments  in  the^bSle  is  very  tmu'ked ;  absolutely  it  amounts  to  as 
much  ais  3J  times  the  previous  amount ;  and  relatively  is  still  hirgcr 
j20  times)  tas  the  quantity  of  l*ile  is  reduced  5 \  times.  Yet,  notwithstand- 
g  this  striking  increase  in  bile  pigments,  the  bile  acids  are  in  no  way 
increased,  indeed  they  are  reduced  to  onetenth  their  nonnal  amount — 
the  same  disproportion  between  bile  pigments  and  bile  acids  being  thus 
^"lown  as  in  the  case  of  toluylendiamin  poisoning. 

In  the  case  of  this  agent  Stadelmann  conceives  that  **  the  destruction 
of  the  blood  is  the  occasion  of  the  jaundice — ^oidy,  however,  through  the 
agency  of  the  liver,  which  produces  an  abnoimal  bile  in  consequence  of 
the  abnormal  blood  conveyed  to  it." 

Lastly,  a  similar  explanation  would  appear  to  apply  to  the  jaundice 
occasionally  met  with  in  conditions  of  hamioglobintemia,  whether  induced 
by  injection  of  free  ba?moglo!)in  or  of  distilled  water.  Stadelmann's 
ob»ervations  show  that  changes  in  the  bile  are  induced  thereby,  namely, 
increase  of  bile  pigments,  increased  viscidity  of  bile  imd  diminution  of 
bile  acids — changes  similar  in  character,  although  by  no  means  so 
marked  in  degree,  as  those  produced  by  toluylendiamin  or  arseniuretted 
hydrogen. 

The  ohstrudive  nature  of  toxic  jaundke.^ — For  the  whole  group  of  cases 


bed, 


of  jaundice  accompanjing  increased  destruction  of  blood,  the  foregoing 
observations  show  concluBively  that  the  jaundice  is  realfy  obstructive  in 
its  nature,  albeit  the  obstruction  be  temporary  in  character,  atid  dependeo 
upon  an  increased  viscidity  of  the  bile  induced  by  the  changes  in 
blood.     It  is  really  then  hepatogenous,  not  hsematogenoua  ;  but  to  Rignii 
its  dependence  upon  the  preceding  blood  changes  it  might  be  described, 
as  Afanassiew  has  proposed,  by  the  teiin  ha^m^hhejMiiogewtus. 

The  importance  of  this  conclusion  in  relation  to  the  pathology  of  «h^ 
called  *'non' obstructive"  jaundict!  cannot  well  be  over-estimated.      Fa 
it  will  ho  ob\ious  that  the  grctit  majority  of  the  conditions  in  which  tfa 
variety  of  jaundice  is  assumed  to  occur— blood-poisoning,  pyemia,  acu 
yellow  atrophy,  malaria,  paroxysmal  heBmoglobinuria,  and  so  forth,  are ' 
precisely  those  in  which  increased  blood -destruction  is  either  obvious  or 
likely  to  be  present 

Nor  does  their  significance  end  here.  The  observations  throw  Ught 
not  only  on  the  class  of  cases  formerly  described  as  htenuitogenous,  but 
also  on  those  obscure  forms  of  jaundice  regarded  as  due  to  suppression. 
Tho  jaundice  attending  phosjihorus  jmsonifUf  has  long  been  adduced  as 
an  exemplary  instance  of  a  jauTidice  doe  t-o  suppression  of  the  hepatic 
function.  Am]  yet  Stadelmann's  observations  apj>car  to  show  that  this 
form  of  jaundice  depends  upon  bile  changes  similar  in  character  to  those 
above  described,  although  much  slower  in  production. 

Ten  hours  after  administration  of  phosphorus  the  bile  begins  to  be 
darker  in  colour;  the  bile  pigraent-s  are  increased  by  one- half ;  the  bile 
acids  are  diminished,  For  the  next  24  hours  these  conditions  persistj 
and  no  jaundice  is  manifested*  Then  the  bile  begins  to  change  its  char^B 
acter ;  it  becomes  clearer,  more  mucoid,  and  much  diminished  in  quantity™ 
(one-fifth);  the  bile  pigments  fall  to  one- half  or  one-third  of  their 
normid  amount,  and  the  bile  acids  are  even  more  reduced  (0*1,  0*15,  or 
0'7  instead  of  the  normal  1*96).  At  this  stage  jaundice  appears  and 
slowly  reaches  its  maximum  about  five  days  after  the  administro-tion  of  the 
poison.  The  jaundice  then  slowly  disappears,  its  disap|>earance  being 
marked  by  an  increased  excretion  of  bile  pigments  doubtless  derived  by 
reabsorption  from  the  tissues.  The  bile  acids  still  remain  in  defect  for 
Bome  days  longer ;  and  it  is  not  till  tho  tenth  or  eleventh  day  that  they 
once  more  regain  their  normal  amount 

Caitse  of  t/t€  distrwtion. — The  foregoing  observations  show  that  the 
obstruction  is  due  to  increased  viscidity  of  bile.  And  as  this  change 
appears  to  be  an  important  factor  in  all  crises  of  jaundice  coruiected  with 
blood  disorder,  it  becomes  a  matter  of  importance  to  determine  the  precise 
cause  of  it.  The  matter  has  been  worked  out  more  especially  in  conneo- 
tion  with  one  drug — toluylendiamin.  The  jaundice  produced  by  this 
drug  has  a  peculiar  interest ;  so  intense  is  it,  and  so  regular  in  its  occur* 
rence.  In  large  doses  it  reproduces  all  the  featm-es  of  a  severe  jaundice^ 
with  fever,  and  swelling  of  spleen  and  liver;  such  as  we  meet  with 
clinically,  for  instance,  in  aevei'e  forms  of  icterus  gravis,  Wei  Is  diseasOi  or 
yellow  fever. 
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Three  different  opinions  have  been  ailvanced  to  account  for  the 
obstruction  in  the  bilc^luct^  occasioned  by  this  and  similar  poisrms, 

{n)  Afanassiew  considers  the  chief  ffictor  to  he  the  compression  of  the 
Bmaller  bile  capillaries  from  without.  As  the  result  of  the  action  of  the 
drug,  he  finds  dilatation  of  the  blood-vessels  and  lymphatics  of  the  liver, 
and  a  blocking  of  the  capillaries  with  altered  red  coqmseles.  He  believes 
that  the  drug  exerts  an  irritJtnt  action  on  the  liver,  causing  a  hypera?mic 
and  cedematous  state  of  its  tissues,  and  consequently  a  compression  of  the 
bile  ciipillaries.  Of  this  view  it  may  be  s^iid  that  the  jaundice  is  out  of 
all  proportion  to  the  alleged  mechanical  cause,  and  that  far  gi  eater 
dihitiUion  of  blood-vessels  is  met  with — in  congestion  of  the  liver,  and 
in  other  conditions,  without  the  occurrence  of  any  such  obstiuction. 

{h)  AccoiTling  to  Stadelmann  the  chief  factcjr  is  undoid^tedlj  the 
increased  viscidity  of  the  bile,  a  change  he  conceives  to  be  connected  in 
some  way  with  the  increase  of  bile  pigments  (polychromia).  In  his  view 
the  jaundice  might  be  moat  fittingly  called  **  jaiiudicc  from  polychromia/' 
Besides  this  |>olychromia,  ho  considers  that  there  is  proliably  another 
factor  in  some  special  action  of  the  jKUson  which  le^ids  to  the  secretion  by 
the  tiver-cell  of  a  more  concentrated  bile,  t«x)  thick  to  flow  away.  He 
incadea  to  Afan^issiew  that  possibly  at  the  same  time  the  liver-cells  are 
fected,  press  upon  the  bile  capillaries,  and  cjiuse  absorption  of  bile, 
e  thus  contemplates  a  numlwr  of  possible  factors ;  but  he  attache* 
e  chief  impjrtiirice  to  one — the  increase  of  bile  pigments.  It  is  cle^r, 
lowever,  aa  I  have  shown  elsewhere  (16),  that  this  increase  cannot  be 
le  chief  factor ;  if  it  wei-e,  the  obstruction  ought  to  be  proportional  to 
e  increase  of  bile  pigments.  Stadelmaiuis  own  observation!^,  indeed, 
jhow  that  this  is  not  so.  Jaundice  may  be  most  intense  with  only  a 
ght  (one-half)  increfise  of  bile  pigments  (toluylendiamin) ;  while,  on  the 
ntrary,  it  may  be  slight  or  al>sent  with  a  v^ry  great  (three  or  four- 
fold) increase  (arscnious  acid  poisoning). 

(c)  The  cortelusiion  I  draw  froni  my  experiments  in  this  matter  is  that 
ie  cause  of  the  increased  viscidity  of  the  bile  is  an  extensive  ciitarrh  of 
le  intrahepatic  bile-ducts  from  their  ongin  downwards.  In  severe  Ciises 
catarrh  may  extend  into  the  duodenum  itself,  and  there  cause  the 
est  intense  infiammatory  swelling  and  congestion  of  the  mucoua  mem- 
brane, beginning  deiinitely  at  the  orifice  of  the  l*ile  p,ipilla  \  the  viscid 
Uirrhal  mucus  which  covers  its  surface  being  of  the  same  character  as 
exuding  from  the  bile-duct  itself.  A  duodenal  catarrh  1%  however, 
not  necessary  to  this  production.  For  the  jaundice  oecnrs  even  when 
the  bile-duct  is  cut  away  from  the  duodeiuim  (as  in  dogs  with  biliary 
fistula).  This  catarrh  is  excited  by  the  passjige  of  bile  containing  the 
poison  itself^  or  irritant  products  of  it,  along  the  bile-ducts.  I  found 
the  poison  in  the  liile  increasing  in  quantity  from  the  first  hour  onwards. 
The  catarrh  causes,  to  begin  wHth,  an  increased  viscidity  of  bile  (lat 
stage)  ;  as  it  becomes  more  intense,  catjirrhai  muca«3  fills  the  bile-ducts  to 
the  exclusion  of  bile  pigments  (2nd  stage);  and  it  then  passes  gradually 
off  as  the  poison  is  eliminated  (3rd  stage). 
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The  chief  feature  of  this  catarrh  in  ordinary  cases  appeal's   to  me  to 
be   not  so   much  its   high    degree  as  its  excretory   origin  ;    beginning, 
as  it  doesj  in  the  amaUer  hilc-ducts.     Under  the  low  pressure  at   which 
the  bile  is  secreted,  a  very  alight  catarrh,  set  up  by  the  excretion  of 
an  irritant  through  the  liver,  may  from  its  widesprc^ad  character  easily  ^ 
set  up  abstmction  enough  to  cause  some  reabsorption  of  bile  aud  somofl 
degree  of  jaundice.      The  jaundice  so  occasioned  is^  I  conclude,  propor- 
tioned, not  to  the  amoiuit  of  the  accompanying  Ijloml-desstrm-'tion  (haeiuo- 
globiiKvmia),  nor  to  the  increase  of  bile  pigments  (poiychromia)*  but  to 
the  irritant  character  of  the  substance  or  substances  excreterl  iu  the  bile. 
A  poison  {or  iUproduda)  is  likely  to  amse  jumuiice  in  proportion  as  it  w  caj 
of  ejtriting  raiarrh  of  the  hile  ptusufjes  during  its  eliminatkm  hij  (he  livrr. 

ToJxrinic  as  distiuffuUh^d  from  du/tdennl  catarrh  of  hile-duiiA,^ — According  tal 
these  observations,  I  recognise  a  **  descending"  as  distinguished  from 
a  duodenal  or  ascending  catjioh  as  a  cause  of  jaundice.  This  variety 
of  catarrh  of  the  bile- duets  may,  as  I  have  suggested,  be  called 
"toxaemic/'  to  distingiush  it  from  the  ordinary  duodenal  origin  of  catarrh 
of  bile-duets  which  is  iissiinied  to  arise  and  travel  up  the  bile-duct  from  the 
duoderumi.  In  this  latter  Ciiso  the  catarrh  is  supposed  to  create  obstruc* 
tion  and  to  lead  to  jaundice  by  biockiiig  the  opening  of  the  bile-duct  witb 
a  plug  of  mucus.  Only  in  this  sense  is  it  sjioken  of  by  Murchison  ;  an< 
this  teaching  jis  to  the  mode  of  origin  of  catanhal  jaundice  has  gained 
wide  and  general  acceptance.  Stadeliuarm  also  seems  to  have  considered 
the  duodeiuim  to  l>e  the  necessary  starting-point  of  jaundice  of  catarrhal 
nature ;  for  in  his  experiments,  when  the  bile  duct  was  ligatured  off  from 
the  duodenum,  and  yet  the  jaundice  still  occurred^  he  regarded  this  result 
as  conclusive  of  the  **non-catarrhal '^  nature  of  the  obstmctiom  The 
|>os&ibility  of  a  ciit«irrh  sprejiding,  not  up  wait!  a  from  the  duodenum,  but 
down  the  bile-ducts  from  their  origin,  seems  not  to  have  presented  itself 
to  his  mind.  And  yet  such  a  catarrh  would  obviously  be  of  the  &n&tfli 
importtmce  in  the  pathology  of  a  jaundice  connected  with  blood  disorder^ 
and  set  up  by  p*>isons.  I  consider,  indeed,  that  in  all  probability  this  is 
a  m<>re  eomnion  origin  of  aitarrh  of  the  bile-ducts,  and  consequently  a 
more  common  cause  of  jaundice,  than  caUirrh  ascending  frcmi  the  duo- 
denum. Both  varieties  of  catarrh — the  toxienuc  ami  the  duodenal^ — 
imply  the  action  of  an  irritjint,  the  one  exerted  on  the  bile-ducts  in  the 
course  of  its  excretion  with  the  l>ile  from  aliove  downwaixls,  the  other 
on  the  duodenum  and  the  mouth  of  the  bile-4^1uct.  Of  the  two  the  former 
is  the  more  likely,  from  its  widespread  character,  to  produce  an  obstruc- 
tion sufticicnt  to  cause  jaundice.  It  is  cert^un^  at  least,  for  the  reason 
alrea<3y  stated,  that  in  the  case  of  jaundice  due  to  poisons  a  duodenal 
catarrh  is  not  necessary  for  the  prcKiuction  of  the  jaundice.  If  it  occur, 
and  it  is  only  in  the  case  of  severe  pjisons  that  it  does  occur,  it  is  not 
primary,  but  secondary  to  a  prevHouji  catarrh  set  up  in  the  bile -ducts 
during  the  elimination  of  the  poison. 

C.  The    relation   between  jaundice   and  blood  -  destruction. — It 
has  been  aeen  that  in  nearly  every  case  a  notable  feature  of  the  blood 
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disorder  C4inse4  by  these  various  icterogenetic  poisons  is  an  increased 
destruction  variously  manifested,  whether  by  morpholo^cal  changes  in  the 
blofid,  by  increased  formation  of  bile  pigments  derived  from  hjemoglobin, 
by  presence  of  hiaemoglobio  in  the  urine  (hflBmoglobinuria),  or  by  all  those 
combined. 

The  conoection  between  increased  lil>eration  of  haemoglobin  (hiemo- 
globinjemia)  and  janndiee  appears  so  close  that,  iis  we  have  seen,  it  formed 
in  Kiihne's  hands  the  basis  of  the  haematogenons  doctrine.  In  his  view  an 
excess  of  free  haemoglobin  in  the  blood  sufficed  of  itself  to  cause  bile 
pigments  to  appear  iti  the  urine.  And  the  later  ex  peri  men  Is  of 
TarchanofT  and  8tadelmann  appciired  to  estid>lish  the  connection  more 
closely  :  the  former  always  found  bile  pigment  m  the  urine  of  dogs  after 
injection  of  water  or  hienioglobin  into  the  blood  ;  the  latter  found  that 
under  euch  circumstances  important  changes  occurred  in  the  bOe,  such  as 
increase  of  viscidity,  le<uiing  to  temporary  retardation  in  its  flow  and 
consequent  absor(>tion  of  bile  pigments  into  the  blood. 

As  I  have  shown  elsewhere,  the  connection  between  hnemoglobiniemia 
and  jaundice  is  neither  so  close  nor  so  constant  as  at  first  sight  appears. 
On  the  one  hand,  there  is  some  reason  to  douiit  the  constancy  or  frequency 
with  which  bile  pigment  is  to  be  found  in  the  urine  under  such  circum- 
stances. The  results  on  which  Kuhne's  view  is  Imsed  have  been  obtained 
in  one  kind  of  animals  only  (dogs),  and  not  invariably  in  them.  Now, 
experiments  on  these  animals  arc  open  to  this  great  soiu"ce  of  fallacyi 
that  bile  pigment  is  not  infrequently  present  in  the  urine  even  of 
healthy  dogs.  And  the  experiments  of  Naunyn,  as  opposed  to  those 
of  Tarchanotf,  conclusively  show  that  even  in  dogs  marked  hfemoglo- 
binaemia — sufEcient  to  cause  haemoglobinuria — does  not  necessarily  cause 
bile  pigments  to  appear  in  the  tirine,  Naunyn  caused  haemoglobinuria 
by  injecting  haemoglobin  fiubeuianeously  ;  yet  in  ordy  two  out  of  six 
cases  did  the  urine  react  to  Gmelin's  test  (bile  pigment) ;  and  in  both 
thea^  cases  the  urine  had  given  the  same  degree  of  reaction  before  the 
experiment. 

In  other  kinds  of  animals,  such  as  cats  or  rabbits,  the  most  intense 
hiemogloliimiria  may  be  pixMlueetl  without  any  trace  of  jaundice 
(Steiner,  Legg,  Brunton,  Hunter)  (16). 

And  the  siimo  rule  applies  to  man.  The  most  intense  haemoglobin uri a 
may  occur  without  a  tnice  of  bile  pigment  in  the  urine,  and  i^ithout  a 
trace  of  jaundice  (for  example,  paroxysmal  haimoglobinuria). 

It  appears  to  me,  then,  that  the  jaundice  depends  upon  some  fact<»r  other 
than  the  mere  amount  of  hieraoglotiin  set  free.  The  relation  between  it 
and  the  biood-de  struct  ion  is,  in  my  opinion,  no  simple  quantitative  one  as 
Kiihne  assumed.  The  jaundice  may  be  absent  even  when  the  hsemo- 
globin®mia  (with  hBemoglobinuria)  is  intense ;  as  in  paroxysmal  hsemo- 
globinuria»  or  in  blood -destruction  by  injection  of  distilled  water  It 
may  be  extreme  when  there  is  no  hemoglobinuria,  as  in  icterus  gravis, 
Weil'a  disease,  or  tohiylendiamin  poisoning  in  dogs. 

Nor  is  the  jaundice  simply  related  to  the  increase  of  bile  pigments 
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due  to  the  preceding  blood-destniction — simply  a  "jaundice  from  polj- 
ehromia,'*  as  Stadelmann  has  suggested.  For  here  again  I  would  point 
out  that  the  relation  is  not  constant.  Jaundice  may  be  slight  or  absent 
when  the  increase  of  bilo  pignients  is  very  great,  as  in  poisoning  with 
arseniuretted  hydrogen^  or  in  pernicious  aniemia ;  or,  on  the  other  hand, 
it  may  be  extreme  when  the  increase  is  only  relatively  moderate,  as  in 
toluylendiamin  poisoning. 

Thus,  neither  as  regards  amount  of  hromoglobin  liberated,  nor  ai 
regards  bile  pigments  formed,  is  the  relation  a  mere  quantitative  one. 
The  relation  is  clearly  rather  of  a  qualitative  than  of  a  quantitative 
character. 

Different  agents  present  certain  differences  in  their  mode  of  action  on 
the  blood»  to  which  importance  has  been  attached  by  certain  observers 
in    this   relation   (Afanassiew,   SilbeimannX      Some,   such    as    glycerine 
or  diatiMed  water,  cause  intense  h hemoglobinuria,  lejiving  but  a  small  pro-   _ 
portion  of  ha?mogIobin  to  be  dealt  with  by  the  liver  and  other  organs.  ■ 
Others  appear  rather  to  break  up  the  red  corpuscles  into  fragments  which  ' 
accumulate  in  the   liver   (and   other  organs),   a   portion   only   escaping 
through    the    kidneys;    and    the    increased    excretion    of    bile    thereby 
occasioned  is  lial>le  to  be  attended  with  jaundice.     To  this  class  l>elonga 
the   chief  jaundice -producing   agent — toluylendiamin.     A  third   group, 
like   pyrogallic    acid,    are    intermediate   in    their   action,    causing   both 
hteraoglobiiiuria  and  a  alight  degree  of  jaundice. 

Whatever  interest  such  differences  may  have,  they  are,  I  consider, 
inaufficient  of  themselves  to  account  for  the  great  difference  in  the 
action  of  the  above-mentioned  agents  in  producing  jaundice  (16). 
Doubtless  they  may  serve  in  some  degree  to  explain  why  one  kind 
of  agent  causes  haemoglobinuria  more  than  another ;  but  they  quite 
fail  to  account  for  the  remarkable  facts  we  have  already  observed 
— why,  for  instance,  one  drug  which  causes  but  a  limited  amount 
of  blood -destruction,  without  haemoglobin uria,  is  capable  of  producing 
intense  jaundice ;  while  another  which  causes  a  much  greater  blood- 
destruction,  and  an  intense  hflemoglobinuria,  fails  to  produce  any  jaundice 
at  all. 

In  addition  to  the  hieraolytic  changes  in  the  blood  and  increase  of 
pigment  in  the  bile  just  noted,  the  fureguing  observations  have  revealed 
another  change  of  more  importance  than  any  other  in  relation  to  this 
subject  of  jaundice.  This  change  is  increased  viscidity  of  bile,  amotint* 
ing  at  the  height  of  the  jaundice  even  to  a  replacement  of  it  by  clear 
viscid  mucus  free  from  bile.  To  this  more  than  to  any  other  change  I 
find  the  degree  of  jaundice  related,  and  the  degree  of  obstruction  propor- 
tioned. I  have  shown  for  the  chief  of  these  icterogenetic  poisons  that 
this  viscidity  is  due  to  extensive  and  widespread  catarrh  of  the  bile- 
ducts  set  up  by  the  irritant  action  of  the  iKjison  (or  of  its  products)  in 
course  of  its  excretion  in  the  bile — an  irritant  action  so  great  that  in 
certain  cases  it  may  excite  the  most  intense  duodenitis. 

It  is  not  its  destructive  action  on  the  bioodj  but  the  action  of  the 
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^Kpoison  on  the  liver-cells  and  epithelium  of  the  bile-ducts  during  its 
^■excretion,  that  appears  then,  so  far  as  our  observations  go  at  present, 
to  be  the  chief  deierniining  factor  in  the  occurrence  or  non -occurrence 
of  jaundice  in  diaonJcr  of  the  blood.  The  liability  of  a  poison  to  produce 
jaundice  is,  I  consider,  projwrtioned  to  its  irritiint  action  on  the  liver  and 
epithelium  of  the  bile-ducts  in  the  course  of  its  excretion  through  the  bile, 
not  to  its  power  of  causing  blood-destruction.  And  to  this  variety  of  catarrh 
the  name  "  toxiemic"  may  be  conveniently  applied,  to  distinguish  it  from  the 
ordinary  form  of  catarrhal  jaumlice  of  "  duodenal "  origin,  from  which 
it  is  easentially  distinct*      The    terra    "  toxaeniic  *'    indicates  the  blood 

»  origin  of  the  condition ;  that  it  is  produced  by  excretion  of  poisons  from 
the  blocKi  tlirough  tlie  bile.  It  also  indicates  the  chief  character  of 
the  clitiiad  features  of  these  cases  of  jaundice,  which  are  mainly  of  a 

^_  toxic  character. 

H  D.  Jaundice  by  suppression  ;  '*  Ictere  h^mapheique/'  '*  Urobilin 
Icterus/'— In  the  class  of  cases  hitherto  considered  it  has  been  assumed 
that  the  jimndice  has  been  always  marked  by  the  presence  of  bile  pigment 
ill  the  urine.  There  is  a  class  of  cases,  however,  to  which  reference  must 
DOW  be  made  where  this  is  not  the  case  ;  where,  w4th  a  discoloration  of 
«kin  hardly  distinguishable  from  that  of  jaundice  and  a  high  colour  of 
the  urine  resembling  that  of  jaundiced  urine,  the  pigments  in  the  urine 
are  not  bile  pigment,  but  other  pigment  derivatives  of  haemoglobin  of  a 
more  or  lesa  obscure  nature.  The  coloration  of  skin  in  these  cases  is 
usually  not  80  deep  as  that  found  in  ordinary  obstructive  jaundice ;  and 
it  is  of  a  more  dirty  earthy  tint. 

1^  This  kind  of  jaundice  has  received  various  names  at  different  times. 

H  It  constitutes  one  of  the  many  furtos  of  ** jaundice  by  suppression''  of 

^*  older  writers  \  it  was  named  by  Gubler  (1857),  and  French  writers  follow- 
ing him,  "1 'ictere  hcmaphei(^ue " ;  it  is  the  "urobilin  icterus^'  of  more 
r  ece  n  t  wri  te  rs,  ch  i  e  ff  y  Ge  nu  a  1 1 .  Tj  1  ese  rjam  es  a  re  1  \y  n  a  m  cans  eq  ui  vale  nt, 
but  they  are  conveniently  considered  together,  because  all  three  imply  that 

^^the  cause  of  the  discoloration  is  the  presence  of  pigments  circulating  in  the 

^"  blood  as  the  result  of  some  faulty  excretion,  or  even  of  entire  suppression 
of  function  of  the  hepatic  cell. 

Of  all  the  various  opinions  regarding  the  mode  of  origin  of  jaundice, 
that  of  Ajtnuidire  hy  i^uppii^^um  is  botli  the  oldcist  and  the  one  most  firmly 
rooted.  We  have  seen  that  the  class  of  cases  referable  to  this  category 
has  been  very  greatly  narrowed  by  recent  uljservations.  But  even  when 
all  the  cases  arising  in  connection  with  the  action  of  poisons  and  w-ith 
increased  blood- destruction  are  excluded,  as  now  they  must  be,  there 
Btill  remain  the  few  cases  that  suffice  to  raise  the  questions :  "  What 
IS  to  be  understood  by  suppression  of  liver  function  ?  Does  it  occtir  1 
If  it  does,  what  part  does  it  play  in  producing  jaundice  1*'  In  other 
words,  is  it  possible  for  the  liver-cell,  without  undergoing  structural 
change,  to  cease  to  act  altogether,  to  ^^stiike  work  ^'  (Harley)? 

I  have  said  *' without  structural  change";  for  this  is  the  only  point 
on  which  any  difference  of  opinion  can  reasonably  exist.     It  is  obvious 
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that  a  Urer-cell  Btnicturally  disorganised,  as  is  the  case  in 
of  many  liver  diseiises — notably  in  acute  yellow  atrophy — must  fail  in  its 
functional  power.  Moreover,  there  can  be  no  doubt  that  many  of  the  ^ 
poisons  capable  of  inducing  jaundice  affect  the  liver-cells  injuriously,  bothfl 
in  their  structure — causing  fatty  parenchymatous  degenemtion — and^ 
presumably,  in  their  function  also.  Indeed  the  latter  may  be  said  to 
have  been  shown  beyond  doubt;  for  it  has  been  found,  experimentally, 
that  under  the  influence  of  poisons  or  other  depressant  factors,  such  aa 
injury  of  the  liver,  ha?nioglo!an  may  pass  through  the  liver-cell  unchanged, 
and  be  found  free  in  the  bile ;  an  occurrence  which  never  tiikcs  plac^ 
other\rise.  These  facts  may  he  admitted.  But  the  theory  of  suppression 
implies  something  more  than  mere  fimctiona!  disorder;  it  implies  thati 
as  the  result  of  certain  influences — nervous  as  well  as  toxic — the  liver- 
cell  can  dynamically  be  suddenly  thrown  out  of  action  without  any 
necessary  st  itic  change,  and  that  the  effect  of  this  arrest  of  function  is  to 
dam  up  within  the  blood  the  bile  pigment  which  would  othermse  have 
been  duly  excreted. 

It  is  this  doctrine  which  meets  us*  at  every  point  when  we  consider 
the  pathology  of  jaundice,  and  which  therefore  must  l>e  considered  in 
more  detitil  In  a  more  or  less  modified  form  it  is  still  held  to  apply  to 
the  jaundice  of  mental  emotion,  and  indeed  to  some  of  the  forms  of 
jaundice  produced  by  poisons ;  hut  the  facts  on  which  it  is  based  are  for 
the  most  part  exceedingly  indefinite.  So  long  as  the  view  was  held 
that  the  bile  pigments  are  formed  in  the  bloody  their  mere  retention  in 
the  blood  and  tissues  and  appearance  in  the  urine^  especially  when  un* 
accompanied  by  any  bile  acids,  were  deemed  sufficient  to  point  to  sup- 
pression of  liver  function.  But,  as  I  have  shown,  such  a  view  is  no 
longer  tenable.  Bile  pigment  is  not  formed  within  the  blood,  but  within 
the  liver-cell ;  and  its  presence  in  the  urine,  even  when  unaccompanied 
by  bile  acids,  is  quite  compatible  with  excessive  activity  of  the  liver- 
cells. 

There  remain  three  classes  of  facts  which  may  be  held  to  denote  some 
interference  wnth  the  functions  of  the  liver  in  certain  cases  of  jaundice: 
(a)  Presence  of  pigments  other  than  bile  pigment  in  the  urine  in  these 
cases;  (6)  Changes  in  nitrogenous  metabolism  met  w^ith  in  the  se^^erest 
forms  of  jaundice,  for  instance,  diminished  excretion  of  urea  and  the 
appeamnce  of  leuctn  and  ty rosin  in  the  urine  ;  (c)  Presence  of  colourless 
mucus  in  the  bilian*  passages,  and  absence  of  bile  (Moxon)* 

(tf)  Evidemt  of  mpjyressicm  derived  from  a  stuthj  of  pigmijifs  othsr  than 
biU  pifjmeni. — In  many  severe  cases  of  jaundice  the  urine  presents  a 
depth  of  colour  far  in  excess  of  what  can  he  accounted  for  by  the 
quantity  of  bile  pigment  present,  and  obviously  denoting  the  presence 
of  abnormal  pigments^  ■ 

Gubler  was  led  by  obser\'ation  of  this  fact  to  distinguish  two  forms  of  ^ 
jaundice :  Vkthe  Inlipheiqu^^  due  to  the  presence  of  bile  pigment  in  the 
tissues  ;  and  Vkihe  Mmaphevpt€j  due  to  the  presence  of  a  hypothetical 
pigment,  "  hemaphein/'    He  considered  that  if  the  liver  were  thrown  out  of 
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action  by  poisons  or  other  influences  ifc  could  110  longer  transform 
haemoglobin  into  bile  pigment ;  the  colouring  mAtters  in  the  blood 
would  jiccumulute  there,  and  undergo  various  modifications  before  their 
excretion  in  the  urine. 

Vai-ious  organic  discAscs  of  the  liver,  such  as  cirrhosis  and  chancer, 
could  bring  about  a  similar  suppression.  Indeed  cases  of  ordinary 
obstructive  jaundice,  if  unduly  prolonged  or  intense  in  degree,  would 
lead  to  the  same  result. 

This  view  of  Guliler  has  now  only  a  historical  interest,  inasmuch  as 
the  pigment  he  termed  henuiplmn  \xi\A  never  more  than  a  hypothetical 
existence.  So  far  as  it  conforms  in  its  characters  to  any  definite  urinary 
pigment,  it  approximates  most  closely,  as  Quincke  has  shown,  to  the 
pigment  urobilin.  And  since  Gubler  s  time,  more  especially  of  late  years, 
the  class  of  case  to  which  his  \'m\^  referred  has  been  most  frequently 
discussed  under  the  title  of  **  urobilin  jatuidice." 

"  Urobilin  Jaundice." — It   is   chiefly   to  this  pigment  uroljilin,  and 
another  urinary  pigment  uroha^matoporphyrin,  that  most  of  onr  know- 
ledge of  the  urinary  pigments  relates.     Fii-st  recognised  as  a  norDial  pig- 
aent  of  the  urine  by  Jaftt^  in  1863,  urobilin  was  soon  aftenvaixk  (1871) 
bown  by  Maly  to  be  identiail  with  one  obtainable  by  reduction  from 
Wlirubinj  the  chief  btle  pigment ;  and,  subseijuently  (1874),  Hoppe-Seyler 
icceeded  in  preparing  it  artificially  from  htematin. 

The  later  studies  of  Mci<."ikiim    (1889),  and   the   still  more  recent 
nd   exhaustive   ^studies,   carried  out  on  greatly  improved  mcthixls,  of 
Sarrod  and  Hopkins  (1896),  have  added  greatly  to  our  knowledge  of  its 
haracters,  and  its  affinities  to  the  pigments  of  the  bile.     In  ptirticidar, 
Qce  the  importiuit  obaervatiun  made  by  Miiller  (1892)  thai  intestinal 
microorganisms  possess  the  power  of  transforming  bilirubin  into  uruliilin, 
ividence   has  steadily  accumulated  that  this  is  prolmbly  the  ortlinary 
of  origin  of  urobilin  ;  although  the  possibility  of  a  direct  eonver- 
of   haemoglobin   into  urobilin   under  certain   special  circumstances 
mnot  be  altogether  excluded. 

Urobilin  is  a  normal  constituent  of  the  urine,  and  especially  abundant 

febrile  urines  ;  but  the  conditions  under  which  it  is  met  with  in  excess 

those  in  which  large  extravasiitions  of  bloud  are  lieinga)>sorl)ed  (luema- 

eles),  or  an   abnormal  destruction   of  blocnl  is  occuiTing  {pernicious 

emia) ;  conditions  I  have  elsewhere  shortly  defined  4ia  **aii  excessive 

'destruction  of  hfemoglobin  unattended  by  hiemoglobinuritL*' 

Its  presence  under  such  circumstances  has  a  special  interest  in 
relation  to  our  present  subject,  as  it  is  not  infrequently  associated  with  a 
certain  yellowish,  apparently  icteric  titjge  of  skin  and  conjunctiva.  It  is 
this  fissociation  that  has  led  some  observers  to  apply  to  the  condition  the 
title  uTiMlin  jaundire. 

The  precise  conditions  which  determine  the  amount  of  iu"obilin  in  the 

ae  in  cases  of  jaundice  are  as  yet  but  ill  defined.      Hardly  any  two 

t>servers  are  agi*eed  upon  them.     ^V'hile  according  to  Hoppe-Seyler  an 

excretion  of  urobiliii  is  found  at  the  very  outset  in  obstructive 
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jaundice,  according  to  another  author  {Kunkel)  it  is  most  abimd 
towards  the  end,  being  then  derived  from  the  bilirubin  in  the  tissues; 
and  yet  a  third  (Hay em  and  Quincke)   find   that  olistructive   jaundice 
may  run  it^  entire  course  with  only  a  triice  of  uroliilin  in  the  urine. 

The  folJ owing  are  Qnincke'a  conclusions  with  regard  to  the  relation* 
ship  of  urobilinuria  and  jauTidice : — 

(i.)  If  much  bile  pigment  be  present  in  the  blood  a  part  is  deposited 
in  the  tissues,  a  second  part  is  excreted  imchanged  in  the  urine,  and  a 
third  is  excreted  as  urobilin, 

(ii.)  If  less  bile  pigment  be  present  in  the  blood,  less  is  deposited  in 
the  tissues,  the  whole  or  the  greater  part  being  converted  intu  urobilin. 

The  group  of  cases  of  severe  jaundice  in  which  there  is  abundance  of 
bile  pigment  in  the  unne,  and  only  a  trace  of  urobilin,  cannot  be 
accounted  for  on  any  view  which  implies  that  urobilin  is  fonned  from 
bilirubin  within  the  tissues.  But  in  the  light  of  the  more  rec-ent 
observations  referred  to,  establishing  the  intestinal  origin  of  urobilin  from 
bilirubin  by  the  action  of  micro-organisms,  this  class  of  cases  becomes 
cleitr.  For  in  severe  jaundice,  with  no  bile  entering  the  intestine,  we 
might  expect  the  formation  of  urobilin  to  lie  lessened  or  even  to  cease. 

Conversely  the  conditions  in  which  urobilin  might  be  expected  in 
excess  are  those  in  which,  along  with  some  degree  of  jaundice,  there  Is 
also  an  increased  secretion  of  bile  pigments  ;  and  it  is  precisely  in  such 
conditions^— those  of  hiTmo-h^jkihHjenuus  jattiHlifi  already  considered — that, 
as  a  matter  of  ex|>erience,  urobilin  is  usually  found  in  excess. 

Whatever  be  the  precise  conditions  which  determine  the  amonnt 
of  urobilin  in  the  urine,  and  those  are  probably  chiefly  intestinal,  the 
important  point  is  that  the  title  urohitin  jaundice  is^  under  any  circum- 
stances,  a  misnomer.  The  staining  power  of  urol>ilin  is  very  small 
compared  with  that  of  bilimbin  ;  and  it  is  not  its  presence,  in  however 
large  an  amount,  that  ])ro(hices  the  jannilico  with  which  it  is  sometimes 
associated,  but  the  presence  of  bile  pigment.  Thus  urobilin  may  be 
present  in  the  urine  in  the  gi^catest  excess  w*ithoufc  any  ti*ace  of 
jaundice^  albeifc  the  skin  may  have  a  lemonish  yellow  hue  which  at  first 
sight  resembles  jaundice.  This  is  best  observed  in  cases  of  |K*rnicioufl 
antemia.  I  have  descjibed  a  severe  case  of  this  kind,  lasting  fur  months, 
unaccompanied  by  any  trace  of  bile  |>igment  in  the  urine,  the  urobUin 
in  which  was  so  abundant  that  its  l>irnd  could  bo  easily  recf^gnised  after 
sevc^nfold  dilution  of  the  urine ;  its  amount  Viirying  from  time  to  time 
with  the  pericMiic  exacerbations  of  the  htinuolytie  process. 

I  find  myself  thus  in  entire  agreement  with  Quincke,  Stadelmann,  and 
ChauHard  as  to  the  mtnexistenee  of  a  jaundice  due  to  urol>ihn.     And  I 
find  no  evidence  that  any  other  pigment  possesses  any  greater  powtr  in 
this  respect  than  urobilin,  though  no  doul>t  other  pigments,  modification*^ 
of  those  of  health,  are  present  in  such  cases.  m 

For  the  group  t>f  wises  of  so-called  suppression  jaundice,  where  the 
suppression  is  ascriljcd  to  nervons  infUicnceft,  I  find  no  evidence  what- 
ever that  the  pigments  excreted  differ  in  any  way  from  those  of  ortlinary 
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obstructive  jauadice ;  or  that  there  is  any  "  suppression  "  of  excretory 
function  on  the  part  of  the  liver. 

In  severe  taxa^mic  conditions — such  as  characterise  the  gravest  forms 
of  jaundice,  miilignant  jaunchVe,  acute  yellow  atrophy,  and  the  like^ 
where  the  liver  is  extensively  di&orgnnised,  and  the  excretion  through  the 
kidneys  is  interfered  with  owing  to  degenerritivo  changes  in  tlie  cells  of 
the  tubules,  it  is  probable  that  abnurnial  pigments  may  be  formed,  and 
may  give  a  special  character  to  the  coexistent  jaundice.  Wo  know  that 
in  septic  conditions  of  the  blood — and  in  all  severe  cases  of  jaundice 
haemorrhages  are  alm<>st  a  constfint  feature-^the  ha-moglubin  is  more 
unstable  than  in  health.  ThuSj  us  iJn  Copenian  has  shown,  if  a  drop 
of  putrid  serum  be  added  to  healthy  blood  under  a  cover- glass,  crystals 
of  reduced  haemoglobin  apjjear  in  from  24  to  48  hours;  whereus  normal 
blood  alone  undergoes  no  crystallisation.  On  the  other  hand,  in  certain 
toxic  conditions^ — for  example,  cancrum  oris,  st^plicaania,  erysipelas, 
pernicious  anaemia — the  blood  readily  crystallises  without  addition  of 
any  putrid  serum.  It  is  very  probable  that,  in  severe  forms  of  l>lood 
iiaonler  n^Lrketl  by  Jaundice,  aljuormal  pigment  derivatives  of  hsemoglobin 
may  be  formed  and  be  excreted  in  the  urine.  But  their  presence  under 
such  circumstances  does  not  necessarily  indicate  a  suppression  of  the 
excretory  function  of  the  liver,  as  the  suppression  theory  of  jaundice 
implies.  It  is  sufficienlly  accounted  for  by  disordered  function  of  the 
arar  consequent  on  the  toxic  condition  of  the  blood.      For  functional 

irder  is  a  condition  wholly  distijict  from  total  suppression  of  excretory 
function. 

Thus  a  liver-eel!,  under  the  influence  of  a  severe  poison,  may  have  its 
functions  so  aflected  that,  instead  of  breaking  up  htemoglobin  into  normal 
bile  pigment,  it  produces  abnormal  bile  pigments :  such  1  consider  quite 
a  j>ermissible  assumption  ;  and  this  of  itself  is  sutiicient  to  account  for  the 
presence  of  abnormal  pigments.  But  that  under  the  influence  of  mental 
emotion,  or  the  action  of  a  severe  poison,  the  whole  of  the  liver,  without 
undergoing  previous  structuml  change,  may  cease  to  work,  and  that  the 
effect  of  snch  a  suppression  is  to  pro<luce  jaundice,  damming  up  bile 
pigment  or  allied  pigments,  finds,  in  my  opinion,  no  support  whatever 
from  any  facts  conceniing  the  character  of  the  pigment,  uriuaiy  or  other, 
exeretefl  in  such  cases. 

(//)  Krifit'tKY  of  .sitp/m'SMon  flrritrd  from  a  sltuhj  of  rhunfffs  in  mrkibfilism. 
— The  second  elas'i  of  facts  adduced  as  evidence  of  suppression  of  liver 
function  in  jaundice  is  the  occurrence  of  marked  changes  in  the  nitro- 
genous mctabob'sm  in  severe  cases  of  jaundice^for  example,  diminished 
excretion  of  urea  ;  appearance  of  leucin  and  tyrosin  in  the  urine. 

Thus  with  reganl  to  the  jaundice  produced  by  phosphorus — always 
cited  as  an  eminent  example  of  a  jaundice  from  suppression^ — in  the  first 

rvations  made  (Schultzon  and  EicsK,  1870),  th*i  uroa  appeared   to  be 

luced  almost  to  vanishing-i>oint^  and  its  place  to  bo  taken  liy  other 

products,  lactic  acid  especially  being  very  abundant.     That  such  changes 

should    occur    in    the    later   stages  when    the    bver- cells    have    become 


structunilly  disorganised,  is  easy  to  understand.  But  the  question  here 
at  issue  is  to  what  extent  thtj  metalM>lic  functions  of  the  Hv^er  are  sup- 
pressed at  the  outset  when  jaundice  fii'st  makes  its  appearance. 

It  is  in  connection  with  tlie  j,iundico  of  phosphorus  poisoning  that  the 
most  exact  and  detailed  observations  bearing  on  this  point  have  been 
made  within  recent  years;  namely,  those  of  Miinzcr  (ISO 4).  This 
observer  has  estimated  the  tot^l  excretion  of  nitrogen  in  ten  cases  of 
phosphorus  poisoning,  determining  at  the  same  time  the  proportions  of 
urea^  uric  iieid,  ammonia,  and  extnictives  of  which  the  total  was  made  up 
[imk  p.  89].  Miinzer's  oTjservations  bring  out  the  remarkalile  fact  that, 
80  far  from  the  excretion  of  urea  btiing  diminished,  after  the  fii-st  twenty- 
four  hours  when  the  vomiting  has  ceaj^ed,  the  excretion  continties  up 
ahiiost  to  a  few  hours  of  death,  in  quantities  approaching  those  of  health  ; 
and  far  exceeding  what  would  be  formed  by  a  healthy  liver  in  the 
absence  of  food.  Since  all  recent  observations  agree  in  pointing  to  the 
liver  as  the  chief  seat  of  urea -formation,  this  excretion  is  such  as  to 
denote  that  a  vejy  active  metabolism  is  going  on  within  the  liver  up  to 
within  a  few  hours  of  death. 

This  i^onclusion  is  lirffU^ht  out  still  more  clearly  by  some  further  facts. 

As  an  indication  of  the  degree  of  liver  activity,  even  more  important 
than  the  actual  amoiuit  id  iirea.  formed,  is  the  proportion  of  urea  to  the 
total  nitrogenous  excretion.  The  experiments  of  Schroeder  ha\e  estab- 
lished satisfactorily  that  the  iiver  is  the  chief  seat  of  the  formation  of 
urea,  and  that  it  is  foimed  there  by  a  process  of  synthesis  from 
ammoTua, 

In  health  urea  constitutes  alwrni  85  to  90  per  cent  of  the  total  nitrogen- 
oiLs  excretion,  attinwrtui  from  4  to  6  per  cent ;  the  remaiiuler  l>eing  in  the 
form  of  ejt-iracfires. 

If  the  liver  be  cut  oif  from  the  circulation  there  is  a  marked  fall  in 
the  proportion  as  well  as  in  the  amount  of  urea,  and  a  conesjxHiding  rise 
in  the  proportion  of  ammonia. 

Now,  what  is  found  in  phosphorus  poisoning  is,  that  the  proportion 
of  urea  is  but  little  reduced  (80  iiistoad  of  90  per  cent),  the  corresponding 
increase  of  ammonia  being  moderate  (1 0  to  1 8  per  cent  instead  of  the  normal 
4  to  6  per  cent).  This  alteration,  slight  though  it  be,  might  be  held  to 
indicate  that  the  functional  activity  of  the  liver  is  affected — is  "  sup- 
pressed "  to  that  ext4*nt ;  but  even  this  significance  cannot  be  attached  to 
it.  Apart  altogether  from  activity  of  the  liver,  there  is  one  condition 
which  more  than  any  other  inHuencos  the  amount  of  anunonia  excreted, 
namely,  the  degree  of  alkalinity  of  the  bbKKi.  Anything  that  tends  to 
lower  the  alkalinity  of  the  blood  Vielow  the  noiinal  standani  tends  to  raise 
the  proixjrtion  of  ammonia  excreted  in  the  urine  at  the  exfTense  of  the 
urea.  Now  such  a  tetidency  exists  in  phosphorus  fioisoning.  An  in- 
creased acidity  of  the  b!uo<]  (as  well  as  of  the  urine)  han  Iwen  shown  by 
von  Jaksch  to  be  a  feature  of  phosphorus  poisoning.  Ami  not  I^Iiinzer 
only,  but  Starling  and  Hopkins  also,  who,  before  MCinzer,  had  observed 
this  slight  increase  in  the  proportion  of  ammonia  in  a  case  of  phosphonw 
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poisoning,  are  agreed  in  their  opinion  that  the  increase  is  to  he  referred 
to  this  change  in  the  hloiKl  mther  than  to  any  impaired  activity  of  the 
liver.  ExiJeriments  conducted  by  ^Iiinzer  to  test  the  question  appear, 
indeed,  to  be  conclusive  on  this  point. 

To  sum  up,  then,  with  regard  to  the  jaundice  of  phoBphonis  poisoning, 
the  facts  show  that  at  the  time  at  which  the  jaundice  makes  its  appear- 
ance the  liver  functions  are  by  no  means  suppressed.  On  the  contrary, 
whether  we  have  regard  to  the  bile-forming  functions,  or  the  functions 
concerned  with  nitrogermus  metahfilisra,  the  activity  of  the  liver  is 
harcily  diminished.  For  not  only  is  there  an  increased  formation  aud  ex- 
cretion of  bile  pigments  (Stadelmann),  but,  notwithstanding  the  absence 
of  food,  urea  also  continues  to  be  formed  in  large  quitntity  up  to  the  last 
few  hours  of  life,  in  amoiiuta  appro ximating  those  of  health  (Miinzer). 

(«:)  j4bs€rue  of  bile  from  bile  piismf/fs  m  (//j  fvulrn*'^  of  mpirrt\<^'um. — The 
fact  that  in  certain  causes  of  jaundice  the  bile  pass.-iges  are  foun<l  filled 
with  an  ahuost  eolomless  mucus,  instead  of  bile,  has  been  much  insisted 
on  by  Moxon  and  others  as  an  eviilenco  of  suppression  of  excretory 
function  on  the  part  of  the  liver.     But  as  pointed  out,  in  my  opinion 

i-ectly,  by  Dr.  ^Mckham  Lcgg,  the  presence  of  such  mucus  in  the 
bile  ducts  is  only  evidence  that  the  obstruction  is  higher  up — in 

smaller  ducts.  "  These  continue  to  receive  the  hite  poured  int<3 
them  by  the  hnver   cells,  but  the  bile  does  not  reach  the  large  ducts 

iuse  the  smaller  are  shut  otf  from  the  large  either  Ijy  plugs  of 
;ious  mucus  or  by  gravel.'^  Although  the  larger  ducts  are  colourless, 
the  smaller  ducts  can  be  found  stiiined  with  bile.  Stailelmann's  cxperi- 
ments  show  that  in  the  jaumlice  produced  by  poisons  the  bile  becomes 
viscid  and  mucoid  at  the  time  the  jaundice  is  most  intense.  Examination 
of  the  liver  itself  at  this  time  shows  the  smaller  bilc-ducta  and  capillaries 
to  Ije  filled  with  thick%  viscitl,  highly  pigmented  bile. 

CondiLsion. — Neither  the  facts  concerning  the  pigments  nor  those 
concerning  nitrogenous  mctaltolism  appear  to  lend  any  support  to  the 
hypothesis  of  jaundice  1>y  suppression  without  structural  change.  There 
is  no  conclusive  evidence  that  a  healthy  liver  can  lie  suddenly  thrown  out 
of  action,  whether  by  nervous  action  or  the  action  (jf  a  poison  ;  or  that 
jaundice  can  thus  be  caused.  There  is  evidence  on  the  contr;iry  that  a 
liver  so  obviously  diseased  as  the  liver  in  phosphorus  poisoning  is, 
continues  to  discharge  some  of  its  most  important  functions  almost  un- 
impaired within  a  few  hours  of  death. 

Nor  is  my  jutlgment  as  to  thia  hypothesis  affected  by  the  modification 
of  it  recently  put  fijrward  by  Liebermeistcr  (1893).  Lieliermeister,  one 
of  the  oldest  of  observers  on  the  sul>ject  of  liver  disease,  considers  that 
in  certain  cases,  under  the  infiuence  of  mental  eeiotiun  or  action  of 
poisons,  there  may  be  supprcHsion  of  only  one  particular  function  of 
the  liver-cell.  Apart  from  forming  the  bile  pigments,  he  considers  one  of 
the  chief  functions  of  the  liver  cell  to  be  thai,  notwithstanding  its  close 
relation  to  bloinJ  capillaries  anil  lymphatics,  it  excretes  its  liile  into  the 
bile  capillaries,  and  prevents  it  from  entering  the  blood.     For  the  dis- 


cbarge  of  this  function  the  integrity  of  the  cell  is  ne<;essary.  It  is  not 
to  be  asaumed  that  cells  profoundly  affected  hy  nerve  influence  or  poison, 
as  the  case  may  be,  will  discharge  this  function  properly.  It  is  rather 
to  be  supfKised  tliat  under  such  circumstances  they  will  no  longer  be 
able  to  prevent  direct  diffusion  of  their  contents  into  tho  hl<x)d  ami 
lymph,  just  as  in  renal  disease  the  living  endothelinm  of  the  vessels  ain 
no  longer  retain  alliumin.  Apart,  therefore,  from  any  obstruction, 
jaundice,  be  says,  ndght  thus  arise  ;  and  all  the  more  readily  inasmuch 
as  it  is  precisely  in  such  cases  that  degenerative  changes  are  found  in  the 
whole  or  in  a  large  immber  of  the  liver-cells.  He  goes  even  farther,  and 
conceives  that  tho  cell  might  be  only  partially  affected  in  its  functions, 
still  being  able  to  produce  bile  although  no  longer  able  to  prevent  ita 
diffusion  into  the  bliMKl ;  or  that  the  cells  in  one  jiortion  of  the  liver 
might  continue  to  produce  bile,  which  afterwards  eoines  into  relation 
with  others  that  had  lost  their  power  of  retention.  Jaundice  so  caused, 
by  failure  on  the  part  of  the  liver-cell  to  retain  its  bilci  he  proposes  to 
designate  **  akathektic  '^  jaundice  {hithekiikos  =  retentive).  This  \'iew  is 
one  eripable  neither  of  proof  nor  disproof  ;  one  which,  under  any  circuin- 
etauces,  could  only  be  entertiiined  when  idl  other  explanations  fail. 

E.  Inereased  secretion,  with  excessive  absorption  of  bile  from  the 
Intestiiie,  as  a  cause  of  jaundice;  ** Jaundice  from  polyeholia/* — 
The  citsea  so  described  correspond  for  the  most  part  with  those  desig- 
nated hiematogcnous.  Of  the  latter,  indeed,  a  polycholia  was  deemed 
to  lie  a  distinguishing  feature  ;  if  the  stools  were  free  from  bile,  the 
jaundice  was  of  obstructive  origin ;  if  they  contained  bile,  its  origin 
was  hie  mat^ge  nous. 

We  now  know,  in  the  light  of  Stadelmann'a  observations,  that  the 
jaundice  in  these  latter  cases  is  no  leas  obstructive  than  in  the  former ; 
and  that  the  cause  of  it  is  not  the  increase  of  bile  (polycholia)  itself, 
but  the  increased  viscidity  of  bile  which  usually  aceoujpanies  the  poly- 
cholia. Indeed  exception  is  taken  by  8Uidelniann  to  the  use  of  the  term 
**I>ijlycholia "  at  all  in  this  relation;  inasmuch  as  Ijoth  iu  watery 
constituents  and  its  bile  acids  are  usually  diminished.  It  is  really  a 
**  polychroraia/'  an  inerciuso  of  bile  pigments. 

Even  when  this  large  group  of  cases  are  excluded,  as  now  they  must 
be^  from  the  category  of  jaundice  from  polycholia,  we  have  still  to  inquire 
whether,  as  Frorichs  taught^  jaundice  can  result  from  increased  absorption 
of  bile  from  the  intestiije. 

This  teaching  received  the  support  of  Murchison.  He  considered  it 
to  be  the  explanation  of  jaundit'e  in  congestion  of  the  liver;  in  many 
cases  of  which^  as  ho  pointed  out,  the  quantity  of  bile  is  increased. 
**Tho  vessels  of  the  liver  are  distenilcd,  and  the  rlitl'using  surface  of 
the  walls  is  consequently  increasetJ,  and  mf>re  than  the  normal  quantity 
of  bile  is  taken  up  into  the  blmxl  .  *  .  There  is  no  obstruction  of  the 
bile-ilucts  unless  there  be  concurrent  intlanimation  of  the  duo^Iennm  and 
ducts;  and  sometimes  indeed  there  is  bilious  diarrhn^a.  If  the  l>owcls  be 
constipated,  the  jaundice  from  congestion  of  the  liver  will  probably  be 
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increaBed,  as  the  bile  instead  of  being  cleared  away  will  accumulate  in  the 
biliary'  passage,  and  will  be  absorbed  in  all  the  larger  qiiantit}^  by  the 
distended  vessels,  A  sluggish  state  of  the  bowels  oft^n  contributes  to 
the  development  of  jaundice,  partly  by  impeding  the  portal  circulation 
and  inducing  congestion  of  the  liver,  partly  by  causing  an  accumnktion 
of  bile  in  the  biliary  passages  and  duodenum^  and  thus  favouring  its 
absorption  into  the  blofld." 

It  is  clear  from  the  foregoing  that  although  Murchison  had  chiefly  in 
view  an  increased  absorption  from  the  bile  passages,  not  directly  from  the 
intestine,  he  had  also  in  view  in  such  cases  a  direct  absorption  of  bile  into 
the  blood-vessels  of  the  liver  from  increase  of  their  ditfusing  surface.  In 
the  light  of  more  recent  oliservations,  it  must,  I  think,  be  regarded  as 
exceedingly  doubtful  whether  such  a  direct  absorption  ever  takes  place, 
Saunders  wiis  the  first  to  show  (1815)  that,  after  ligature  of  the  bile- 
duct,  the  chief  absorption  of  bile  takes  place  through  the  lymphatics. 
Later  Fleischl  (1874),  w^orking  under  Lodwig,  showed  that  if  after  such 
ligature  care  be  taken  to  prevent  any  lymph  entering  the  general  circula- 
tion (by  tying  a  canula  in  the  thoracic  duct  and  collecting  the  lymph 
externally)  no  jaundice  results.  Under  these  circumstances  no  absorp- 
tion whatever  occurs  directly  into  the  blood. 

More  recently  (1892)  these  experiments  have  been  repeated  and 
strikingly  c^^ynfimied  by  Vaughan  Harley,  also  working  under  Ludwig. 
He  found  that  under  these  circumstances  not  only  does  no  immediate 
jaundice  occur,  but  also  that  jaundice  remains  absent  for  as  long  as 
seventeen  to  twenty  days  later. 

When  it  is  rcmcmliercd  how  close  are  the  relations  of  bile  capillaries 
and  blorxl  capillaries,  seimnited  as  they  are  only  by  the  thickness  of  the 
liver-cell  interposed,  the  above  results  are  \ihTY  striking.  That  under 
these  favourable  circtimstances  bile  is  not  reabsorbed  by  the  liver-cells 
and  does  not  enter  the  hV^yA  directly,  but  continues  to  be  excreted  into 
the  bile  capillaries  and  thence  absorlied  by  the  lymphatics,  affords  con- 
vincing pi'oof  that  absoqition  of  bile  is  not  a  matter  of  extent  of 
dilTusing  surface  between  bile  and  Itlood  capillaries  respectively.  Bile 
once  excreted  is  absorbed  only  by  lymphatics,  not  by  the  blood-vessels 
directly.    * 

As  regards  congestion  of  the  liver  in  piirticular,  it  is,  I  think,  un- 
necessary to  call  in  the  aid  of  any  unusual  factor  to  explain  its  jaundice. 
That  is  ftutficiently  accounted  for  by  the  prevailing  condition  of  congestion 
an*l  catarrh,  ^vhich  favoui-^  tcmponLry  st^ignation  of  bile  in  the  bile  passages 
with  or  without  increased  secretion  of  bile. 

The  view  of  a  jaundice  from  polycholia  implies,  however,  more  than  a 
mere  absoi-ption  of  bile  within  the  liver,  whether  through  lymphatics  or 
blood-vessels.  It  implies  that  such  an  absorption  may  take  place  from 
the  intestine  ;  that  the  absorption  which  normally  takes  place  may  become 
so  increfised  that  the  liver  i.s  no  longer  aljle  to  disfKjse  of  all  the  bile 
pigment  conveyed  to  it,  and  that  some  of  it  escapes  into  the  general 
circulation  and  produces  jaundice.     Thie  view  asfiumes,  iirst,  that  bile  is 


nornmlly  absorbed  from  the  intestine  into  the  portal  blood  j  secondlj,  that 
this  absorption  may  be  Bo  great  that  the  liver  cannot  excrete  all  the 
pigment  conveyed  to  it;  that  is,  there  is  a  relative  incompetence  of  the 
liver. 

The  Imsis  for  this  view  is  the  hypothesis  of  **  the  circulation  of  the  bile'* 
put  forward  by  Schiflf  (1868).  He  observed  that  in  dogs  with  biliary 
fistula  the  secretion  of  bile  diminished  when  the  bile  was  withheld  from 
the  intestine  ;  ivhereaa  it  immediately  became  increased  if  the  bile  were 
allowed  to  flow  again  into  the  intestine.  The  same  thing  was  observed 
if.  instead  of  bile,  bile  salts  were  injected  into  the  duodenum.  He  con- 
cluded that  the  increase  arose  from  absorption  of  bile  into  the  portal 
blood  again  to  be  excreted  by  the  liver ;  that  what  might  be  termed  a 
"  circulation  of  bile ''  thus  took  place  within  the  portal  system. 

Similar  observations  were  m.tde  l>y  Rutherford  and  Vignal  in  their 
experiments  (1870):  injection  of  bile  into  the  intestine  was  followed  by 
inereiised  flow  of  bile.  Together  they  afford  at  least  presumptive  eWdence 
that  a  portion  of  the  increase  is  actually  due  to  the  absorption  and 
excretiun  of  the  injected  bile.  But  although  later  observations  con- 
clusively show  (Tarclianolf,  Wertheimer)  that  bile  pigmejit  injected  into 
the  blo«-Hl  is  \dthout  doubt  excreti^d  in  part  in  the  bile,  the  evidence 
that  increased  absorption  of  bile  from  the  intestine  plays  any  part  in  pro 
ducittg  jaundice  remiuns  still  little  more  than  presumptive. 

Thiit  the  Hver  exercises  an  importiint  excretory  and  destructive  function 
in  respect  of  certfviii  substimces  normally  absorbed  from  the  intestine 
in  the  portal  blood  is  beyond  dispute.  Interference  with  this  function, 
with  the  p3tss«ige  of  such  protlucts  into  the  general  circulation,  is  probably 
accounUible  for  some  of  the  more  characteristic  symptoms  of  hver  dis- 
order — intense  depression  of  spirits,  drowsiness,  sense  of  giddness,  head* 
ache,  pains  on  moving  the  eyeballs.  And  it  may  be  regarded  as  eqmilly 
beyond  dispute  that  whatever  bile  pigment  h  absorbed  in  the  portal 
blood  is  again  excreted  in  the  bile. 

But  what,  in  my  opinion,  is  much  open  to  question  is  the  extent  to 
which  such  an  absorption  f>ccui's  in  health,  and  whether  it  is  ever  a  factor 
in  producing  janndieo.  Wertheimer  s  observations,  striking  as  they  are, 
I  caimot  regard  as  conehisive  on  the  point.  The  bile  of  the  sheep  contains 
a  pigment,  with  definite  epectroscopic  Iwinds,  not  present  in  the  bile  of 
the  dog.  After  injection  of  sheep's  bile  into  the  circulation  of  the  dog 
Wertheimer  was  able  to  dtscrover  the  pigment  in  the  dog's  bile. 

Were  jaundice  produced  in  this  way  it  would  appear  not  only  in  the 
one  condition  adduced  by  Mnrchison  of  congestion  of  the  liver,  but  in  other 
conditions  also  where  the  increase  of  bile  is  even  more  nwirked ;  namely, 
under  the  action  of  hiemolytic  poisons  generally.  But  in  ail  these  cases^ 
where  a  polycholia  exists,  the  conditions  favouring  an  absoi-ption  of  bile 
into  the  circulation  are  created  before  the  bile  reaches  the  intestine, 
namely,  within  the  liver  itself  and  its  bile-duets,  and  have  been  brought 
about  by  increased  viscidity  of  bile.  The  jaundice  is  thus  not  of  intestinal 
but  of  hepatogenous  origin. 


.  H 


JAUMDICE 


11 


R  The  Influence  of  the  nervous  system  in  produelngr  Jaundice, — 
Tiie  nervous  system  has  long  l>een  creditod  with  a  very  direct  infiueuce  in 
the  production  of  certain  forms  of  jauiidiee. 

According  to  some  authors,  indeed,  disturbance  of  the  nervous  system 
plays  a  part  of  considerable  importance  in  nearly  all  forms  of  jaundice, 
from  the  simplest  ** bilious  attack"  to  the  gmvest  form  of  all,  namely, 
acute  yellow  atrophy  of  liver.  The  former  malady  has  been  regarded  as 
an  evidence  of  altered  nerv^e  function  (Habershon)  j  and  in  the  latter, 
deranged  innervation  has  been  considered  to  play  a  chief  |mrt  (Lieber- 
meister),  either  by  causing  perverted  secretion  in  which  the  liver-cells 
become  broken  up  (Rokitansky),  or  by  causing  pandysis  of  the  bile-ducts 
(von  Dusch).  In  a  considerable  proportion  of  cases  (one^tenth^  Thierfelder) 
the  only  cause  assignable  for  the  disease  has  been  the  influence  of  fright, 
or  some  depressing  mental  emotion. 

Apart,  however,  from  these  cases,  where  the  influence  of  the  nervous 
system  in  causing  the  jaundice  is,  I  consider,  more  or  less  purely 
specidative,  the  cases  regarded  as  manifesting  this  influence  more  clearly 
are  those  in  which  jaundice  has  followed  sudden  or  severe  mental  emotion 
or  strain — such  as  fear,  anger,  or  anxiety  ^either  immediately  or  very  soon 
after.  Of  this  character,  also,  is  supposed  to  be  the  jaundice  follo^ving 
on  concussion  of  the  brain. 

The  cases  may  be  divided  into  two  classes — 

(i.)  In  the  one— an  extremely  small  cliisa — ^the  jaundice  is  described  as 
following  immediately,  that  is,  in  a  far  shorter  time  than  ordinary  oT>8lriic- 
tion  could  produce  it.  Of  this  nature  are  the  two  cases  of  Villeneuve 
(1818)  ijuoted  by  Murchison*  A  soldier,  insulted  in  public,  in  a  fit  of 
furious  anger  became  suddenly  jaundiced,  soon  afterwards  delirious,  and 
died  in  convulsions.  A  priest  had  a  sudden  fright  from  the  rush  of 
a  mad  dog ;  he  uttered  a  loud  cry,  fell  down  unconscious*  and  was  taken 
up  yellow  as  saffron. 

(ii*)  The  other  class  of  case — comparatively  common — is  where  the 
jaundice  occurs  in  the  course  of  a  few  hours  after  anxiety  or  great 
mental  strain.  Of  this  nature  is  the  ease  of  the  youth  quoted  by  Sir 
Thomas  Watson,  w^ho  had  an  attack  of  intense  jaundice  apparently 
traceable  to  nothing  but  overdue  anxiety  about  an  approaching  examina* 
tion ;  or  that  of  the  doctor  who,  while  attending  a  case  of  puer-peral 
hsmoirhage,  became  deeply  jaundiced  in  one  night 

The  mechanism  of  the  jaundice  in  such  eases  is  by  no  means  clear. 
And  the  features  that  appear  to  suggest  nen^ous  derangement  as  distin- 
guished from  obstruction,  especially  in  cases  of  the  first  class,  are,  first,  the 
suddenness  of  onset  of  the  jaundice — the  skin  becoming  yelloiv  almost  in 
an  instant,  whereas  the  jaundice  from  mechanical  obstruction  takes  twelve 
to  twenty-four  hours  or  more  to  develop ;  and,  secondly,  the  frequency 
with  which  such  cases  are  said  to  be  marked  by  cerebral  symptoms^ — 
delirium,  coma,  convulsions, 

(i,)  Cases  of  instantaneous  jaundice  are  admitted  to  be  of  great 
rarity.     Most  of  them  date  from  the  earher  history  of  the  subject.     But 
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assuming  such  cases   to  occur,   they  raise   points  of 

possil>Ie  part  taken  by  th©  nervous  system  in  producing  jaundice. 

Various  views  have  been  put  forward  :— 

{a)  Like  %n^tj  other  variety  of  obscure  jaiuidice,  it  has  been  refeired 
to  suppremvii  of  liver  function.  Under  the  influence  of  powerful  emotion 
the  function  of  the  liver-cell  becomes  temporarily  arrcs^ted,  and  jaundice 
results.  We  have  seen,  however,  that  there  is  no  theory  of  jaundice  so 
unsiitisfactory  as  this  of  suppression.  It  the  jaundice  in  these  cii^e^ 
were  shown  to  be  produced  by  pigments  other  than  bile  pigments,  there 
might  be  groimd  for  assuming  such  a  suppression ;  but  this  is  not  so. 
The  jaundice  is  due  to  the  presence  of  bile  pigments,  formed  as  we  have 
seen  by  the  liver-cell ;  and  the  problem  is  to  account  for  their  passage 
into  the  blood  :  whether  they  pass  into  the  blood  capillaries  directly  or 
indirectly  in  the  usual  w^ay  through  the  lymphatics. 

The  suddenness  of  onset  would  appear  to  point  to  direct  absorption ; 
and  it  has  been  suggested  (Brunton)  that  this  might  he  brought  about 
by  some  sudden  fall  of  blood -pressure  within  the  portal  system,  such 
as  emotion  might  cause,  followed  by  a  sudden  absorption  of  bile  from 
the  bile  capillaries. 

(b)  This  view  raises  the  question  of  the  rdati&rt  of  the  hlood-presmre  k 
hik  sec rd ion  under  normal  circumstances.  The  conditions  within  the  liver 
are  so  far  peculiar,  that  it  is  from  the  venous  bloodsuppiy — the  portal 
blood,  not  the  arterial — that  the  hver  obtains  the  chief  material  for  its 
metabolism,  including  the  formation  of  bile.  The  chief  function  of  the 
hepatic  artery  is  to  supply  the  tissue  framework  of  the  liver.  The  main 
supply  is  through  the  portal  system.  It  follows  from  this  arrangement 
that,  to  an  extent  quite  unusual  in  the  case  of  any  other  organ,  the  supply 
of  blood  to  the  liver  and  its  functional  activity  are  independent  of  any 
direct  vaso-motor  control.  It  is  regulated  rather  in  an  indirect  manner  by 
the  amount  of  blood  entering  the  portal  system  through  the  ijitestine. 
Variations  in  the  general  blood  pressure  affect  it  little.  Thus 
Heidenhain  found  that  a  fall  in  the  general  pressiu^e  even  so  great 
as  one  -  half  appeared  to  influence  the  secretion  of  bile  but  Httle* 
On  the  other  hand,  variations  in  the  portal  pressure  do  aflfecfc  it 
matenally.  Thus  stimulation  of  the  spinal  cord,  or  of  the  sensory  nen^es, 
-  by  causing  contraction  of  the  splanchnic  vessels  and  thus  diminishing 

I  the  amount  of  blood  entenng  the  portal  Bystem,  occasions  a  diminished 

I  secretion  of  bile.     And,  conversely,  section  of  the  splanchnic  nerves,  by 

■  causing  a  dilatation  of  blood-vessels  in  the  portal  area,  and  thus  increasing 
I  the  flow  of  blood  thi'ough  them,  occasions  an  increased  secretion  of  bile. 
I  The  secretion  and  flow  of  bile  being  thus  chiefly  influenced  by  the 
I               flow  of   blood  within   the  portal   system,  the  question   arises  whether 

■  sudden  and  extreme  variations  in  the  direction  of  a  fall  of  pressure  can 

■  affect  the  flow  of  bile  to  such  an  extent  as  to  arrest  it  altogether,  and  cause 
I  its  direct  ab;^orption  into  the  blood,     Now  even  in  health  the  pressure 

■  within  the  portil  system  is  very  low  and^  what  is  still  more  inipoitant,  is 
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secreted.  The  conditions  might  thus  appear  to  l>e  permanently  favour- 
able to  a  direct  absorption  of  bite  into  the  blood-vessels.  And  yet,  as  we 
have  seen»  bo  far  is  this  from  taking  place  that  even  after  ligatare  of 
the  bile-tluct  the  bile  cannot  be  made  to  pjiss  into  the  blood-vessels.  It 
is  absorbed  through  the  lymphatics.  Mliether,  under  the  influence  of 
emotion  or  other  powerful  nervous  shock,  these  conditions  can  be  altered, 
appears  to  mo  to  be  exceedingly  doubtful. 

(c)  To  account  for  the  sudden  onset  of  the  jaundice  in  such  cases 
another  possible  factor  may  be  suggested  as  the  rcsidt  of  sudden  emotion, 
namely ^  spasm  of  the  Ule-4udSf  at  a  time  when  the  secretion  and  flow  of 
bile  are  in  active  progress. 

Peristalsis  of  the  walla  of  the  bile -ducts  and  gall-bladder  must,  I 
consider,  play  a  more  prominent  part  in  the  actual  propulsion  of  bile  into 
the  duodenum  than  is  generally  supposed. 

The  effect  of  sudden  emotion  on  the  peristaltic  movements  of  the 
intestine  is  woU  known.  And  it  is  conceivable  that  in  rare  cases — and, 
after  all,  the  Cfises  now  under  consideration  are  of  extreme  mrity— under 
the  favouring  conditions  above  described,  sudden  mental  emotion  of  the 
nature  of  fear  and  anger  might  occiision  a  spasm  of  the  bile-tJiicts  of 
the  nature  here  contemplated.  Assuming  that  such  caaea  occur,  it  is  in 
this  direction,  rather  than  in  that  of  suppression,  or  direct  absorption 
into  the  blood-stream,  that,  as  it  appears  to  me,  the  most  likely  explana- 
tion of  the  jaundice  is  to  be  found. 

(ii.)  The  more  common  class  of  cases  referred  to  nervous  derangement 
— those,  namely,  where  the  jaundice  appears  more  gradually,  albeit  still 
quickly — say  in  the  course  of  twelve  or  twenty -four  hours  or  more — 
present  less  difficulty,  and  can  be  accounted  for  without  calling  m  the 
aid  of  such  special  factors.  The  effect  of  grief  and  anxiety  in  arresting 
digestion,  and  in  producing  acute  indigestion  with  all  the  symptoms  of 
gastric  and  dutKlenal  catarrh,  need  not  be  dwelt  on.  In  the  case  of  a 
medical  man  under  my  observation  it  led  in  the  course  of  one  night  to  a 
condition  just  short  of  actual  jaundice  ;  the  stools  were  clay-coloured, 
there  was  great  distress  in  the  region  of  pit  of  stomach  and  duodenum, 
and  the  complexion  was  distinctly  sallow ;  but  by  ui'gent  measures  the 
actual  onset  of  jaundice  was  prevented. 

In  these  cases  the  jaundice  is  doubtless  of  catarrhal  origin — more 
sudden  in  onset  than  usual,  it  is  tme,  but  pursuing  subsequently  the  same 
course  and  disappearing  in  about  eight  days. 


StTMMARY  OF  THE  VARIOUS  FACTORS, — As  possible  factors,  other 
than  mechanical  obstruction,  in  the  causation  of  jaundice  we  have  had  to 
consider  :— 

1.  Ha*matogenous  origin  of  bile  pigment  ("  Haematogenous  Jaundice  "). 
We  have  seen  that  the  normal  se^it  of  fomiadon  of  bile  pigment  is 
within  the  liver-cell.  A  htematogenous  origin  of  bile  pigment  sufficient 
IB  degree  to  cause  jaundice  does  not  occur, 

2.  Suppression  of  function  ('*  Jaundice  by  Suppression"), 
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(a)  Suppression  of  Biliary  Fiinctioii.  Pigments  other  than  bile  pig- 
ment as  a  cause  of  jaundice  ("  L'ict^re  ln^maplicique,"  '*  Urobilui 
Jaundice  "). 

There  is  no  conclusive  evidence  of  any  such  caufiation  of  jaundice. 
Pigments  other  tliari  1>ile  pigment  may  he  formed,  and  may  in  certain 
ciises  produce  some  diseoloration  ;  but  this  k  totally  distinct  froni  jaundice. 

In  many  cases  of  jaundice  evidence  of  altered  activity  of  liver-cells  is 
forthcoming;  for  example,  diminished  secretion  of  bOe,  increased  foiTaatioE 
of  bile  pigments,  diminished  formation  of  bile  acids :  but  such  changes 
cannot  be  regarded  as  indicating  **  suppression  "  of  biliary  function.  On 
the  contrary,  in  the  larger  number  of  such  cases  the  most  marked  feature 
is  an  increased  formation  of  bile  pigments  —  evidence,  therefore,  of  in- 
creased activity  rather  than  of  suppression  of  function. 

(If)  Suppression  of  Metabolic  Function.  Diminished  formation  of 
urea,  appearance  of  leocin  and  ty rosin  in  urine. 

Besides  the  formation  of  bile,  the  formation  of  urea  may  be  taken  as 
an  index  of  liver  activity  ;  all  evidence  going  to  show  that  urea  is  formed 
by  process  of  synthesis  from  ammonia,  and  that  the  synthesis  takes 
place  within  the  liver-celL 

In  health  urea  constitutes  alx^ut  85-90  per  cent  of  the  total  nitro- 
genous excretion  of  the  urine,  the  remainder  being  made  up  of  ammonia 
and  extractives. 

In  jaundice,  even  in  the  aeverest  cases  such  as  phosphorus  poison- 
ing, this  proportion  may  remain  unchanged ^  or  at  most  slightly  lowered  j 
so  that  at  the  time  the  jaundice  appears,  no  evidence  is  forthcoming  of 
any  **  suppression  "  of  liver  function,  as  regards  urea -formation,  in  the 
sense  assumed  by  the  *^ suppression  theory^'  of  jaundice;  namely,  sup- 
pression of  function  apart  from  structural  alteration.  ■ 

It  is  thus  extremely  doubtful  whether  total  *'  suppression  "  of  function   ■ 
ever  occurs  apart  from  actual  destruction  of  the  liver-cell.     Hence  it  is 
only  in  the  last  stjiges  of  the  severest  forms  of  toxic  jaundice — such  as 
acute  yellow  atrophy  of  the  liver^ — ^that  tlie  functions  of  the  liver  can 
rightly  be  said  to  be  ''suppressed." 

3,  Increased  secretion  of  bile  with  excessive  absoq^tion  from  the 
intestine  (**  Jaundice  of  PolychoHa ''). 

Many  cases  of  jaundice,  those  produced  by  poisons  generally,  are 
marked  at  one  stage  or  other  by  increased  flow  of  bile  and  increased 
excretion  of  bile  pigment  There  is  no  conclusive  evidence  that  jaundice 
may  result  from  increased  absorption  of  this  bile  from  the  intestine.  The 
j  Lundice  met  with  under  aueh  circumstances  is  the  result  of  absorption 
of  bile  from  the  bile-ducts. 

4.  Deranged  innervation  (**  Jaundice  of  Emotion  "). 
Deranged  innervation  plays  a  doubtful,  and  in  any  case  quite  a  sub- 
ordinate part  in  the  production  of  jaundice, 

(a)  There  is  no  evidence  that  jaundice  can  be  produced  by  extreme 
fall  of  pressure  within  the  portal  system  and  absorption  of  bUe  direct 
into  the  blood. 
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{h)   Sudden    mental    emotion    may   conceivably    cause    ^asm    and 
reversed  petiatalsis  of  tlio  bile-duct,  as  of  involuntary  muscle  generally. 
The  two  impoitant  factors  in  producing  jaundice  are : — 

5.  Increiised  destruction  of  blood  with  increased  supply  of  hsemo- 
globin  to  the  livor. 

6.  Action  of  poisons  ("  Hscmo-hep^itogenoiL^  Jaundice  '^. 

Both  factors  are  conveniently  considered  together,  as  they  usually 
operate  together.  The  most  common  cause  of  increased  destruction  of 
blood  is  the  ivction  of  poisons  on  the  bloixJ.  Although  operating  to- 
gether these  two  factors  are  not  of  equal  importance.  The  de(/ree  of 
iawndice  is  dependeid  more  upan  the  nature  of  (he  ptmmi  than  the  amimnt  of 
blood-desintciion.  The  most  intense  jaundice  may  be  produced  by  poisons 
that  cau^e  but  little  or  at  most  a  moderate;  destruction  of  blood  ;  for 
example,  phosphorus  and  toluylendiamin.  Most  of  the  severe  forms  of 
jaundice  met  with  in  disease^ — **  Ictems  gravis,"  **  Malignant  jaundice/ 
"  Weil's  disease,"  are  of  this  character,  and  illustrate  this  |K>int. 

On  the  other  hand,  intense  destruction  of  bloLnJ  may  be  attended  with 
little  or  no  jaundice  :  for  example,  hiemoglol^inuria  exjie  rim  en  tally  in- 
duced by  injection  of  water,  glycerine,  or  arse  riiu  ret  ted  hydrogen;  in 
disease,  paroxysmal  ha^moglobiriuria  or  fiernicious  aniemia. 

In  both  cases  the  jaundica  is  the  result  of  absorption.  It  la  caused 
by  changes  in  the  liver  and  in  the  bile,  and  is  thus  in  every  s^nse  h^paUh 
gemus.  Of  most  import^mce  are  the  changes  in  the  bite  and  smaller  bile- 
ductfi.  The  chief  of  the^e  are — (a)  incretised  formation  of  bile  pigments 
(polychromia) ;  (l>)  diminished  formation  of  bile  acids  ;  (f )  diminished 
quantity  and  increased  viscidity  of  the  bile  itself.  The  viscidity  retards 
temporality  the  flow  of  bile  along  the  bile  passages ;  for  a  time  it  may 
arrest  it  altogether,  and  is  the  proximate  cause  of  the  abs4)r|ition.  Tn  the 
case  of  the  most  notable  jaundice-producing  poison- — ^toluylcndiamin — 
this  increiise  of  viscidity  I  have  shown  to  he  due  to  a  catarrh  of  bile- 
ducts,  extending  from  above  downwards  (descending  catarrh),  produced  by 
the  excretion  of  the  poison  through  the  bile. 

Instead,  then,  of  the  two  varieties  of  jaundice  formerly  d inscribed,  one 
kepaiogeiwm  or  obstrm^tive^  the  other  htFnuitoife^ti&us  or  nofi^stnidiir^  it  li 
necessary  now  to  recognise  one  class  only.  All  jaiuidice  is  hf^itofjenjyu^^ 
the  result  of  absorption  of  bile  formed  and  excrt^ted  by  the  liver.  The 
cause  of  the  absorption  may  be  obvious — mechanical  obstruction  (Simple 
hepatoge7iotts  jaundice)^  or  more  obscure  and  less  easily  demonstrable  swell- 
ing and  catarrh  of  the  lining  epithelium  of  the  bile  passfiges,  wnth  conse- 
quent incrc44sed  viscidity  of  the  bile  (Ildmo-hepntogewus  jaundice), 

CAusis  OF  Jaundice 

AH  cases  of  jaundice  may  be  classed  in  two  gre^at  divisions : — 
L  Jaundice  resulting  from  obvious  mechanical  obstruction  independent 
of  changes  in  the  blood  or  bile  (Obstructive  Jaundice). 

II.  Jaundice  dependent  upon  changes  in  the   bloci  and  bile;    the 
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■  actual  cause  of  obstruction  being  increased  viscidity  of  bile,  consequBnt 

B  on  intrahepatic  catarrh  (Toxsemic  Jaundice). 
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L  Obstructtive  Jaundice 
The  following  table  of  causes  is  given  by  MurchiBon : — 
A.   Obstructwn  hj  F&reign  Bodies  mlhin  tJie  Duct. 


3. 


L  Gall-stones  and  inspissated  bile.     2.  Hydatids  and  distomata. 
Foreign  bodies  from  the  intestines. 

B.  Ohstrudmi   hj  Injlammalonj   Tum^Jadmn  of  iht    Dnodenum^   or   of 
the  lining  membnme  if  Hie  Dad  with  Extulatton  into  Us  Intetior. 

C.  Obsiruciion  hj  Shidure  or  OUiiefaficn  of  the  DucL 

1*  Congenital  deficiency  or  obstruction  of  the  duct  2.  Stricture  from 
perihepatitis.  3.  Closui'e  of  orifice  of  duct  in  consequence  of  an 
ulcer  in  the  duodenutn.  4.  Stricture  from  cicatrisation  or  ulcers 
in  the  bile-ducta.     5,  Spasmodic  stricture  ? 

D.  Ohsirudwn  hij  Tumours  dosing  the  orifice  of  the  Bwty  or  grmving  ink 
Us  Interior. 

K   Ohstrudi<m  hg  Pressure  on  the  Ditd  from  uiUimit  by — 

L  Tumour  projecting  from  the  liver  itself,  2.  Enlarged  glands  m 
the  fissure  of  the  liver,  3.  Tumour  of  the  stomach,  i*  Tumour 
of  the  pancreas.  5.  Tumour  of  the  kidney.  6.  Post-peritoneal 
or  omental  tumoun  7.  An  aWominal  aneurysm.  8.  Accumula- 
tion of  fieces  in  bowels,  9.  A  pregnant  uterus.  10.  Ovarian  and 
uterine  tumours. 


IL  Tox^cMic  Jaundice 

The  causei  jomj  be  divided  into  three  groups — 

L    Definite    Poismts  —  Toluylendiamin,     Phosphorus,    Arscniuretted 
hydrogen* 

2.  Poisons  farmed  in  various  Specific  Fevers, 

(a)  Yellow  fever ;  {h)  Malaria ;  (r)  Ent43ric  fever ;  ((/)  Relapsing 
fever  \  {t)  Typhus ;  (/)  iScarlet  fever. 

3.  Special  Iderogcndic  Poisons, 

(a)  ** Epidemic  Jaundice/'  (h)  ''Infectious  Jaundice"  ("WeiFs 
disease*').  {c)  "Malignant  Jaundice."  {d)  "Acute  Yellow 
Atrophy  of  Liver." 

L  OBSTRUCTIVE  JAUNDICE 

For  the  symptoms^  morbid  anatomy,  difTerential  diagnosis,  and  treat- 
ment of  the  several  varieties  of  jaundice  caused  by  mechanical  obstruc- 
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tion,  the  reader  is  referred  to  the  various  articles  dealing  fully  with  the 
different  causes  of  this  condition,  as  de toiled  in  the  foregoing  list, 
namely— 

1.  Inflammatory  affections  of  gidl-bladder  and  bile-ducts  (p.  2 12). 
2.  Cholangitis  (p.  257).  3.  Tumours  of  the  gall-bladder  and 
bile-ducts  (p.  226).  4.  Gall-stones  (p.  234).  5.  Tumours  of  the 
liver  (p.  194),  0,  Congenital  obliteration  of  the  bile-ducts  (p. 
249).  7,  Cirrhtisis  of  the  liver  (p.  170).  8.  Tumours  of  the 
pancreas  (p.  272), 


b 


iL  toxjlMic  jaundice 


Synonyms. ^ — II(E7m>-kepaiogenmts  jaundke  ( Afanaasiew) ;  Jaundice  of  poly- 
1^^  chrmnia  (Stadelmann) ;  Non-obdi'ucHve  jaumike. 

Definition, — A  form  of  jaundice  connected  with  disorder  of  the  blood, 
met  with  in  a  number  of  conditions ;  sometimes  as  a  complication  of 
specific  febrile  cunditions,  sometimes  as  the  prominent  feature  of  con- 
ditions  of  obscure^  proliably  infective,  nature ;  it  is  charaderi^eil  by 
jaundice  of  varying  severity  in  association  with  symptoms  of  more  or  less 
genera!  disturbance ;  in  severe  aism  hy  fever»  delirium,  epistaxis,  black 
vomit,  albimiinuriii,  and  other  symptoms  of  hlaod  disorder ;  it  is  oiused 
by  the  agency  of  various  orgtUiic  poisons,  acting  on  the  blood  first  and 
subsequently  excreted  thrf^U[i;h  the  liver,  leading  to  altered  character 
and  viscidity  of  the  bile,  and  in  severe  cases  to  degenerative  changes  in 
the  liver-cells. 

Varieties. — ^The  varieties  of  jaundice  falling  within  the  scope  of  the 

•above  detinition  may  b^  grouped  in  three  classes — 
L    Jaundice    produced    iiy   the   action   of   poisons,   such  as   toluyl- 
endiamin,  phosphorus,  arsenic,  snake-bite. 

2.  Jaundice  met  with  in  various  specific  fevers  and  conditions,  such 
as  yellow  fever,  malaria  (remittent  and  intermittent),  pyjemia,  relapsing 
|j—  fever,  typhus,  ent<enc  fever,  scarlatina. 

■  3.  Jaundice  met  with  in  various  conditions  of  unknown  but  more 
or  less  obscure  infective  nature,  and  variously  designated  as  ''epidemic,'* 
"infectious,"  *' febrile,"  "  malignant '*  jaundice^  "icterus  gravis,"  "Weil's 

Pdiseiise/'  "acute  yellow  atrtipby  of  liver/* 
General  characters.— Although  differing  widely  from  one  another  in 
severity  and  in  individual  character,  there  are  certain  general  characters 
common  to  all  these  forms  of  jaundice  which  seem  to  mark  them  off  as 
a  distinct  group,  conveniently  descriljed  by  the  term  "  t-oxiemic."  In 
all  of  them  the  jainidice  a[ipearti  fo  be  independent  of  any  obstruction  to 
the  How  of  bile,  or  at  any  rate  no  obvious  obstruction  can  be  found  in  the 
larger  duct^.  In  all  of  them  the  jaundice  is  associate<l  at  one  time  or  other 
with  the  presence  of  more  or  less  bile  in  the  stixds^  sometimes  indeed 
with  an  excess  of  bile  (iiolycholia).  In  all  of  them  bile  acids  are  not 
present  in  such  quantity  in  the  urine  as  in  cases  of  jaundice  of  purely 
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otistnicti^^e  nature  ;  tbej  may  indeed  be  absent  altogether — a  point  of 
ditiereiice  to  which,  following  Leyden's  original  teaching,  it  hag  bc«?n 
customary  to  attach  a  significance  altogether  out  of  proportion  to  iu 
importance. 

We  now  know  from  Stadclmann's  studies  that  in  all  these  respect* 
the  jaundice  met  with  in  dise^ase  agrees  in  its  chanieters  with  that  pro 
duced  by  drugs  like  phosphoiiis  or  tokiylendiarain,  so  closely  indeed  as 
to  leave  no  room  for  doubt  that  in  disease  poisons  are  also  at  work*  In 
particular  a  diminished  formation  of  bile  acids  appears  to  be  a  feature 
of  the  action  of  all  such  agents — even  when  causing  a  largely  increased 
formaticn  of  bile  pigments ;  so  that  their  absence  from  the  urine  or 
their  presence  in  diminished  i|nantity  in  these  cases  is  thus  satisfactorily 
accounted  for.  And  so  with  regtird  to  the  presence  of  bile  in  the  stoob 
— ^the  action  of  all  these  icterogenetic  drugs  is  attended  at  one  stage  or 
other  by  increased  formation  of  bile  pigments  and  increased  flow  of  bile. 

Turning  from  these  pathological  features  to  thr*se  of  a  more  clinicd 
cbanict4?r,  the  jaundice  met  with  in  the  foregoing  class  of  cases  presents 
cerLiin  general  points  of  resemblance  distinguishing  it  from  the 
jaundice  of  purely  obatnictive  origin.  In  the  first  place,  the  jaundice  is 
usimlly  less  intense  in  its  chamcter  than  that  met  witli  in  obstmction, 
being  frequently  evidenced  by  a  slight  yellowish  or  greenish-yellow  difi- 
coloration  of  skin  and  conjunctivie  rather  than  the  deep  golden  yellow  or 
green  colour  of  obstructive  jaundice.  It  ajipears  to  be  due,  as  indeed 
is  the  case,  to  tlic  alworption  of  somCj  rather  than  to  the  retention  of 
all  the  i>ile  pigment  formed. 

But  while  this  is  its  character  in  general,  it  may,  on  the  other  hand, 
be  as  intense  as  the  jaundice  of  pure  obstniction.  Of  this  nature  is  the 
jaundice  of  toluylendiamin  jxusoning.  In  severe  cases  it  is  as  complete 
and  intense  as  if  a  ligature  had  V^een  applied  around  the  bile-duct ; 
hut  it  is  only  for  the  time  being,  for  another  feature  of  the  jaundice  thus 
caused  is  that  it  is  of  a  more  temporary  character  ihan  that  caused 
by  mechanicid  ohstruciion.  It  pai^ises  ofi*  with  the  condition  of  blood 
and  bile  on  which  it  de|xaids  ;  that  is,  in  the  case  of  jaundice  of  drugs,  as 
soon  as  the  action  of  the  jxtiAor^  hits  exliaustcd  itself. 

In  the  second  place,  this  variety  of  jaundice  is  generally  associated 
with  more  constitutional  disturbance  than  is  the  case  with  ordinary 
obstrtictive  jaundice.  In  the  mihleat  crises,  iridee*!,  disturbance  is  hardly 
observable.  The  mildest  forms  of  catarrhal  jaundice,  orcnrring  in  the 
course  of  an  epidemic  outbn^ik,  and  olniously,  therefore,  the  result  of 
some  more  or  less  infective  influence,  may  not  be  distinguishable  from 
cases  of  ordinary  *'  catarrhal  "  jaundice  of  duodenal  origin,  and  may 
present  little  constitutional  disturbance,  if  anv. 

But  in  genera!  some  degree  of  general  rlisturbance  there  is ;  and  in 
the  severe  cases  this  is  of  so  ja-onount  ed  a  character — dry  tongue,  fever, 
delirium,  subsultus,  convulsions,  e])i>t;txis,  black  vomit,  diminished  excre- 
tion of  urine,  and  albumin uri;i, — symptoms  of  the  ^^  typhoid  state," 
— that  the  jaundice  becomes  only  one  symptom  of  a  general  condition  of 
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severe  poisoning.  Moreover,  altboiigh  the  symptoms  vary  very  greatly  in 
their  intensity  in  different  ela&sca  of  cases,  they  have  the  same  general 
character.  At  first  sight  it  might  appear  necessary  to  distinguish  between 
the  form  of  jaundice  accomjmnying  definite  specific  fevers,  such  as 
malaria,  yellow  fever,  typhoid  fever,  and  the  like,  and  that  met  with 
apparently  as  an  independent  affection  in  "epidemicj"  **  febrile,'*  **  in- 
fectious,*' "malignant''  jaundice,  **  Weil's  disease,'*  "acute  yellow  atrophy 
of  liver."  And  still  more  might  it  appear  necessarj^  to  distinguish  in  this 
last  group  of  case^  between  forme  apparently  so  widely  diverse  as  mild 
cases  of  catarrhal  (epidemic)  jaundice  and  severe  cases  of  "  Weil's 
disease,*'  "  malignant  jaundice,"  and  cases  of  that  rarest  of  all  diseases, 
acute  yellow  atrophy  of  the  liver.  But  in  reality^  both  from  a  clinical 
and  a  pathological  point  of  view,  they  all  present  certain  features  in 
which  they  resemble  each  other,  and  no  sharp  lino  of  distinction  can  be 
drawn  betwixt  them. 

The  severest  cases  of  an  outbreak  of  catarrhal  (epidemic)  jaundice 
may  be  marked  by  so  much  fever  and  constitutional  disturbance  as  to  be 
indistinguishable  from  cases  of  what  is  variously  called  "  icterus  gravis,*' 
**  febrile  jaundice,"  "  infectious  jaundice,"  **  malignant  jaundice," 
Similarly,  the  condition  named  "  WeiFs  disease,"  to  which  so  much  atten- 
tion has  been  dra\%Ti  of  recent  years  by  German  observers,  differs  in  no 
respect  from  foiTng  of  icterus  gravis  described  long  ago  by  many  observers 
— Graves  and  others.  And  lastly,  as  I  shall  presently  have  occasion  to 
show,  it  is  not  even  possible  to  draw  any  clear  line  of  demarcation  between 
the  severest  forms  of  icterus  gravis,  or  malignant  jaundice*  and  the  acute 
yellow  atrophy  of  the  liver.  In  mode  of  onset,  character  of  symptoms, 
progress  of  case,  and  lastly,  in  character  of  post-mortem  appearances, 
case^  have  been  observed  and  recorded  as  occurring  in  the  course  of 
endemic  outbreaks  of  jaundice  which  were  not  to  be  distinguished 
from  acute  yellow  atrophy  of  the  liver,  even  in  the  minutest  particulars 
supposed  to  be  characteristic  of  the  latter  disease  ;  such  as  atrophy 
of  the  liver,  diminished  excretion  of  urea,  and  the  discovery  of  ty rosin 
and  leucin  in  the  urine  and  liver.  So  far,  indeed,  as  the  last-mentioned 
points  are  concerned,  identical  changes — 3'ellow  atrophy  of  the  Hver, 
presence  of  leucin  and  tyrosin  in  the  liver  and  in  the  urine,  diminished 
excretion  of  urea — have  been  found  by  Frerichs,  Murchison,  and  others  in 
severe  cases  of  jaundice  occurring  in  typhus,  enteric,  and  relapsing  fevers. 

It  thus  appears  that  even  in  their  clinical  features  all  these  forms  of 
jaundice  have  a  good  deal  in  common.  Their  symptoms  have  a  generic 
likeness,  from  the  initial  jaundice,  with  or  without  general  disturbance, 
common  to  all  ah*ke,  to  the  marked  cerebral  and  toxic  phenomena  which 
characterise  the  severest  cases.  The  differences  in  character  manifested 
by  the  special  forms  are  doubtless  due  to  differences  in  the  character  and 
intensity  of  the  poisons.  The  differences  observable  in  the  action  of  such 
agents  as  phosphorus,  arseniuretted  hydrogen,  toluylendiamin,  show  that 
the  power  of  inducing  jaundice  (icterogenetic  power)  is  possessed  by 
poisons  in  very  varying  degree. 
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^^H  But  what42V6r  the  chanictcr  of  the  other  Bjmptoms»  the  icterogenetic 

^^H  power  ia  usually  associated  with  three  classes  of  changes — {a)  destructive 
^^^  changes  in  the  l>loOil ;  {i^  alterations  in  the  quantity  and  quality  of 
H  the  bile  ;   (t)  changes,   functional  or  parenchymatous,  accoinJing  to  the 

H  severity  of  the  poisonous  action  on  the  Hver-cells,  and,  as  the  case  of 

H  toluylendiamin  illustrates,  on  the  Ijile-ducts,  and  also  on  the  renal  cells, 

H  In  diaeafte  all  these  modes  of  action  are  manifested  in  varying  degree, 

B  especially  in  severe  cases  \  ihe  degree  of  blood  change  being  frequently 

H  shown  by  the  occurrence  of  bleetlings  from  noso  and   gtomach  (black 

H  vomit),  and  the  action  oii  the  liver  and   kidneys  by  the  occurrence  of 

^  extensive  jjarencbymatoiis  ehangea  in  both  organs. 

Etiology, — As  regards  their  etiology  the  above  class  of  cases  have  a 
good  deal  in  common.  Their  etiology,  except  in  the  first  class,  where 
we  have  to  deal  with  the  action  of  definite  poisons,  such  as  phosphorus, 
is  obscure.  Age,  sex,  occupition^  habits  of  life  are  without  any  definite 
influence  of  themselves,  except  in  so  far  as  they  favour  the  incidence  of 
disease  of  an  infective  eharacter.  For  it  is  to  this  latter  mode  of  origin 
that  the  preponderance  of  evidence  points,  even  in  the  isolated  (8]ioradic) 
cases.  This  infective  character  becomes  most  manifest  when,  as  not  in- 
frequently happens,  the  jaundice  assnmes  an  endemic  or  even  epidemic  ' 
character,  affecting  those  in  the  same  household  or  district,  or  spreading 
over  krger  areas,  Bnt  the  resemblance  between  the  severe  cases  met 
with  under  such  circumstances  and  the  isolated  cases— for  example, 
ictenis  gravis,  WeiFa  disease — where  no  definite  infection  can  be  proved, 
suggests  y^vy  strongly  that  these  latter  also  have  an  infective  origin. 

In  a  number  of  such  cases,  indeed,  organisms  of  varpng  character 
have  been  described  as  occurring  in  the  liver,  and  within  the  last  few 
yeara  much  evidence  of  a  similar  nature  has  accumulated.  Of  the  nature 
of  the  infection  nothing  definite  is  known — whether  Ixicterial  or  of  even 
lower  forms  of  life  (varieties  of  proteus  have  been  described  as  the 
accompiniment  of  certain  severe  cases  of  jaundice).  There  is  hardly  any 
reason,  however,  to  doubt  its  microbic  origin ;  and  it  is  exceedingly 
probable  that  it  ia  of  very  varying  character — that  the  power  of  forming 
poisons,  possessing  more  or  less  icterogenetic  properties^  is  one  ]iossessed 
by  a  number  of  difl^erent  organisms.  But  the  comparative  rarity  of  forms 
of  infective  jaundice  indicates  that  the  power  is  not  one  incident  to  the 
ordinary  microbes  inhabiting  the  intestinal  tract.  Moreover,  the  com- 
parative rarity  with  which  jaundice  of  this  kind  is  met  with,  complicating 
marked  infective  conditions  of  the  intestinal  tract,  speaks  to  the  same 
effect  Thus  jaundice  is  of  very  rare  occurrence  in  enteric  fever* 
Murchison  only  met  ^vith  it  on  four  occasions  \  Jenner  never  met  with  a 
case  at  all 

We  may  take  it  then,  I  think,  that  in  these  forms  of  jaundice  we 
have  to  do  with  the  action  of  organisms  of  specific  nature,  whether 
of  a  bacterial  or  other  kind  remains  still  to  be  shown  ;  organisma  of 
varying  character  and  virulence ;  limited  in  their  distribution,  or  even 
rare,  in  this  country  and  in  temperate  climates,  but  more  'widely  distributed 
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in  tropical  climes  (for  example,  the  infection  of  yellow  fever  and  of 
malaiious  disease,  the  remarkably  encJeniie  character  of  outbreaks  of 
jautidice  in  some  parts  of  Southern  Austrulia). 

The  seat  of  infection  in  mo8t  cases  is  probably  the  intestinal  tract* 
Intestinal  symptoms — for  example,  diarrhcea^  more  or  less  foetid  in 
character — form  a  prominent  feature  of  a  large  number  of  such  cases  at 
the  outaet  of  the  illness.  And  it  is  extremely  likely  that  in  the  largest 
number  of  crises  the  infection  remains  confined  to  this  tract,  and  doe« 
not  spread  to  the  blood  ;  the  infection  of  the  blood  being  limited  to  the 
poisons  absorbed.  It  is  thus  readily  conceivable  that  in  fatal  cases  no 
organisms  would  he  fuund  in  the  hkxKl  or  in  the  liver ;  and  such  cases 
have  been  recorded  by  Dreschfcld  and  others  in  acute  yellow  atrophy. 

In  other  cases,  however,  the  infection  passes  more  directly  into  the 
blood  itself.     Of  this  kind  is  the  Jaundice  of  pyasmia  and  of  snake-bite. 

After  this  genei-al  consideration  of  the  characters  and  features  of  this 
variety  of  jaundice  as  a  whule,  I  shall  now  pass  to  the  consideration  of 
the  chief  forms  comprised  within  the  group. 

Jaundice  of  PHosPHORrs  poisoning. — ^The  jaundice  of  phosphorus 
poisoning  is  the  best-known  example  of  a  jaundice  produced  by  the 
action  of  drugs.  It  was  formerly  comparatively  common ;  but  since 
legislative  measures  have  l>een  taken  in  this  country  and  Germany  to 
enforce  the  use  of  the  insoluble  and  nonpoisonoua  form  of  the  {Irug  in  the 
making  of  lucifer  matches,  it  has  become  decidedly  less  frequent.  In 
Austria  it  is  still  wzty  common. 

The  poison  is  usually  taken  in  the  form  of  an  infusion  of  the  heads  of 
lucifer  mat<?he3,  sometimes  in  the  form  of  those  rat  poisons  which  contain 
phosphorus. 

Symptoms^ — The  symptoms  vary  conBiderably,  according  to  the  does 

I  of  the  poison  taken  and  the  rapidity  of  its  absorption.     But  usuiLlIy  two 

stages  may  be  distinguished  :  one  in  which  the  eymptoma  are  mainly  those 

of  irritant  poisoning,  followed  by  a  second  in  which  more  characteristic 

symptoms   of  toxic  poisoning  make  their  appearance,   ushered  in  with 

I  jaundice.     The  duration  of  the  first  stage  varies  acconling  to  the  amount 

J  of  the  poison  taken.     It  usually  lasts  from  some  two  to  five  days;  in 

(exceptional  cases  it  may  be  as  long  as  fourteen  to  twenty-one  days,  and 

lone  case  is  recoi-ded  by  Dr.  West  where  the  characteristic  symptoms  did 

pnot  make  their  appearance  for  six  weeks. 

The  fii'st  symptoms  usually  begin  a  few  hours  after  the  poison  has 
fbeen  taken,  and  take  the  form  of  severe  burning  pain  in  epigastrium, 
I  with  intense  nausea  and  vomiting.  The  vomiting  continues  almost 
incessantly,  everything  taken  being  rejected,  till  in  the  course  of  twenty- 
four  hours  or  so  the  patient  may  be  in  a  state  of  collapse.  The  respira- 
tion is  very  rapid,  the  ptdee  small  and  weak,  the  t<Dngue  and  lips  dry 
and  red ;  thirst  is  incessant*  At  this  time  there  is  great  tenderness 
over  the  epigastrium  and  the  region  of  the  liver ;  but  the  latter  is  not 
perceptibly  enlarged* 


After 
symptoms. 
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^^"  After   a   titnD    there   is  a  slight  remission  in  tho  violence  of  the 

■  symptoms.  Then  the  vomiting  returns  'Wth  renewed  severity,  bat 
H  the  character  of  the   vomit  changes.     It  now  contains  blood,  dark  er 

■  chocolate -coloured,  and  the  patient  becomes  jaundiced  ;  the  pain  and 
I  tenderness  over  epigastrium  and  region  of  the  liver  continue,  and  the 
B  liver  dnlness  is  ijicre^iaed.  Moreover^  nervous  symptoms  become  pro- 
H  minent — intense  headache,  sometimes  hiccup  ;  drowsiness  passing  into 
^^^  com;i,  varied  with  attacks  of  delirium  and  sometimes  convulsions ;  and 
^^B  the  patient  rapidly  sinks,  dying  either  from  exhaustion  or,  more  sud- 
^^i  donly;  from  heart  failure,  within  twenty-four  or  forty-eight  hours  of  the 
I               onset  of  the  graver  symptoms, 

B  Jdundke  is  a  very  chameteristic  feature.     In  severe  cases  it  is  usually 

■  noticeable  about  the  second  or  third  day ;  in  milder  cases  not  till  the 
sixth  or  seventh  day.  It  shows  itself  at  first  as  a  slight  icteric  tinge  of 
conjunctiva,  but  is  not  fully  manifested  until  the  second  stage  of  the 
disease  is  entered.  Although  a  charactenstic  symptom,  it  is  by  no 
means  a  constant  one,  nor  is  it  necessarily  proportionate  to  the  severity 
of  the  poisoning,  A  considerable  number  of  cases  of  acute  phosphorus 
poisoning  without  jaundice  have  been  recorded.  Hessler  found  it  in 
twenty-six  only  out  of  forty-eight  cases.  On  the  other  hand,  it  was  only 
absent  in  one  out  of  ten  cases  recorded  by  Miinzer,  and  that  case  was  a 
mild  one  which  ended  in  recovery.  Even  when  prcccnt  the  jaundice  may 
be  slight  throngliDut,  although  in  most  cases  it  is  well  pronounced. 
It  is  marked  as  usual  hy  the  presence  of  bile  pigments  in  the  luine^ 
bile  acids  are  usually  present  also,  although  in  greatly  diminished  quantity. 

Tempsmiitre  is  usually  normal  or  subnormal  throughout.  It  may  be 
raised  in  the  second  stage  as  much  as  100°  to  103"*  F.  In  rare  cases  it 
has  risen  as  high  as  1 07^  R  just  before  death. 

IliTjjwrrhifji^^'i  are  a  constant  feature,  but  they  are  not  so  prominent  a 
feature  of  the  jaiuidice  of  phosphorus  poisoning  as  they  are  of  the  other 
forms  of  severe  jaundice ;  for  example,  of  icterus  gnivis  or  acute  yellow 
atrophy  of  liver.  At  least  this  is  true  of  hiemorrhages  under  the  skin. 
The  most  fref|uent  form  the  haemorrhage  takes  is  that  of  black  vomit^ — 
haemorrhage  from  t!ie  mucous  membrane  of  the  Btomach,  The  urine  is 
usually  free  from  blood,  although  in  certain  cases  blood  may  be  present 
in  quantity.  Although  thus  not  so  prominent  oa  a  clinical  feature,  the 
occurrence  of  hsemorrhage  is  nevertheless  a  marked  post-mortem  feature 
of  the  disease. 

Tks  Liix'r, — The  region  of  the  liver  is  exqiusitely  sensitive  to  pressure 
throughout.  At  first  no  enlargement  of  liver  dulness  is  to  be  made 
out ;  but  in  the  second  stage  the  liver  can  be  felt,  projecting  below  the 
costal  margin.     In  some  cases  also  the  spleen  is  perceptibly  ctilaiged. 

The  tuine  always  shows  marked  changes.  Its  q^mnttttf  is  usually 
more  or  less  diminished,  sometimes  throughout;  at  other  times  it  may 
be  diminished  at  first,  but  afterwards  increased,  again  to  fall  shortly 
l>eforo  death.  At  no  time,  however,  is  there  ever  any  approach  to 
anuria*     The  quantity  varies  between   300  cc  and  2000  c.c, — on  an 
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average  almut  750  c.c.  Its  specific  gravity  varies  from  1020  to  1037, 
according  to  quantity ;  its  reaction  is  strongly  acid,  a  marked  feature. 
The  bile  pigments  and  bile  acids  are  nearly  always  present — tbe  liitter  in 
very  diminished  quantity.  Albumin  is  frequently  present,  although  not 
invariably,  and  usually  in  small  quantity.  When  present,  fatty  epithelial 
cells  and  fatty  ca^U  are  usually  also  to  be  found  on  microscopic  examina- 
tiom  In  some  cases  Mood  is  present  also.  Sugar  is  an  extremely  rare 
constituent  ;  only  three  cases  are  on  record. 

The  chief  changes  presented  by  the  urine  relate  to  its  nitrogenous 
constituents,  The  first  observationa  made  — those  of  Schultzen  and 
Hiess,  1870 — appeart^d  to  indicate  that  the  urea  became  reduced  almost 
to  vanishing  poi  J  it,  and  that  its  place  was  Uiken  by  other  products  ;  lactic 
acid  especially  being  very  abundant.  More  recent  observationa  have 
shown  that  this  is  far  from  being  the  case;  that  although  at  fimt  diminished, 
as  compared  with  the  normal ,  tlie  excretion  of  urea  is  relatively  much  in- 
creased, considering  that  the  patient  can  take  no  food  ;  so  much  so  as 
to  indicate  a  largely  increased  destruction  of  albuminous  material  aa  the 
result  of  the  action  of  the  poison.  This  subject  has  recently  received 
most  exhaustive  study  at  the  hands  of  a  German  observer— Mtinzer 
(1894).  He  has  estimated  the  total  nitrogenous  excretion  in  the  urine 
in  10  cases  of  phosphorus  poisoning,  and  determined  at  the  same  time 
the  proijortion  of  urea,  ammonia,  uric  acid,  and  extractives  of  which  the 
total  was  made  up. 

Total  Nilrofjen. — ^Hia  observations  show  that  in  the  first  stage  of  the 
poisoning  there  is  an  extraordinary  diminution  in  the  excretion  of 
nitrogen^  the  total  amount  falling  as  low  as  2  to  5  grammes  daily,  instead 
of  the  normal  mean  of  al>out  15  to  18  gi-ammes.  These  low  figures 
correspond  closely  to  the  excretion  of  nitrogen  in  starvation ;  and  they 
are  probably  to  be  regarded  as  such.  For  in  the  first  stage  of  the 
poisoning  the  patient  is  unable  to  retain  anything  on  his  stomach,  either 
fluid  or  solid. 

This  great  diminution  does  notj  however,  last  long.  White  the 
patient  is  still  umtble  to  retain  anything  there  occurs  a  remarkable  nse, 
as  high  as  10  to  17  grammes  per  day;  and  at  or  about  this  height  the 
nitrogenous  excretion  remains  to  the  end.  UsuaUy  when  these  high 
figures  are  reached  the  patient  dies.  In  some  cases,  however^  recovery 
hsA  Still  taken  place.  So  large  an  increase  occurring  in  spite  of  the 
absence  of  food  obviously  represents  a  very  largely  increased  destruction 
of  the  albumin  of  the  tissues. 

Of  this  total  amount  the  largest  proportion  continues  throughout 
to  be  made  up  of  ttrea.  But  the  proportion  varies  somewhat  according 
to  the  stage.  In  health,  urea  constitutes  from  8^  to  90  per  cent  of  the 
total  nitrogen  of  the  urine.  In  the  first  stage  of  the  poisoning  this  pro- 
portion is  unaltered;  urea  still  forms  al)0Ut  91  per  cent  of  the  whole. 
In  the  second  stage  it  falls  somewhat^  namely^  70*80  per  cent  of  the  total 
nitrogen.  But  the  absolute  excretion  of  urea  is  greatly  increased,  since 
in  this  stage,  as  we  have  just  seen,  the  total  nitrogen  rises  so  mucL 


CorresjKjndiiig  to  this  fall  in  the  proportion  of  urea  there  la  a 
in  the  proportion  of  ammonia  and  extmetives,  chiefly  of  the  former.  In 
health,  ammonia  constitutes  from  4  to  6  pt* r  cent  of  the  total  nitrogen  of 
the  urine.  In  the  second  stage  of  phosphorus  poisoning  the  proportion 
rises  considerably,  10  to  18  per  cent* 

In  health,  exliadires  constitute  about  4  per  cent  of  the  total  nitrogea 
In  phosphorus  poisoning  they  undergo  a  slight  increase,  4  to  9  per  cent. 
The  nature  of  these  extractives  is  unknown  —  whether  amido- acids 
(leucin  and  tyroain)  or  peptones*  Fepifrnes  are  found  in  the  urine  in  a 
few  cases.     They  were  not  present  in  any  of  Munzer's  cases. 

Leucin  and  ttf/astn  are  sometimes  found.  In  one  case  Miinzer  found 
crystfds  resembling  those  of  tyroain  in  the  urine.  In  one  case  Fraenkel 
found  tyrosin  but  no  leucin. 

Unc  acid. — ^In  healtli  about  I  to  2  per  cent  of  the  total  nitrogen  u 
in  the  form  of  uric  acid.  In  the  first  stage  of  phosphorus  poisoning  the 
proportion  of  uric  acid  remains  fairly  m^rmal  (1"6  and  I' 4  per  cent).  In 
the  second  stage  an  absolute  increiise  occui-s  corresponding  to  the  increase 
in  the  total  nitrogen;  but  the  proportions  remain  unaltered  (I'lO,  1*47, 
and  r37  per  cent).  If  tlie  pitient  live  long  enough  a  slight  relative 
increase  appears  (2 '4 5  per  cent).  On  the  whole  it  may  be  said  that 
in  phosphorus  poisoning  there  is  a  distinct  increase  in  the  excretion  of 
uric  acid  corresponding  to  the  total  increase  of  nitrogen ;  but  that  its 
proportions  are  unaltered. 

Organic  ands.~Tho  organic  acids  include  especially  volatile  fatty  acids 
and  lactic  acid. 

Fafti/  acids  have  been  found  by  von  Jalcsch  in  the  urine  in  a  number 
of  liver  affections  ;  and  their  appe^iranco  W4is  thought  by  kim  to  stand  in 
some  relation  to  the  diminished  formation  of  ureji,  and  thus  to  mark 
the  severity  of  the  disease.  This  opinion  cannot  now  be  held.  Fatty 
acids  were  only  found  in  one  case  out  of  five  in  which  they  were  looked 
for  by  Miinzer ;  and  that  was  in  a  patient  who  recovered  Moreover,  the 
urea,  so  far  from  being  diminished,  was  increased. 

Lactic  acid. — This  or  some  allied  acid  must  be  preseot  in  most  cases. 
For  the  urine  is  extremely  acid,  notwithstanding  that  the  alkaline  value 
of  the  ammonia  present  is  more  than  sufficient,  according  to  Miinzer,  to 
neutrabse  all  the  acids  present.  The  nature  of  these  acids  has  not  yet 
been  determined, 

Imrganic  cuiistiiuenU, — ChJoridfis  fall  to  a  xctj  low  amount,  under  a 
gramme  daily ;  and  do  not  rise  again  until  recovery  sets  in.  This  great 
fall  is  doubtless  due  to  the  absence  of  food. 

Phjjsphmc  acki. — ^The  phosphoric  acid  in  the  urine  has  two  chief  sources 
within  the  body — the  albiunin  of  the  tissues  and  lecithin — the  latter  a 
prominent  constituent  of  certain  tissues  (red  corpuscles,  liver,  and  nervous 
tissue).  In  health  the  albumin  of  the  tissues  is  its  chief  source ;  and 
hence  the  amount  daily  excreted  stands  in  a  certain  proportion  to  the 
total  nitrogenous  excretion,  namely,  as  18  :  100.  This  proportion  rises 
whenever  there  is  any  increased  destruction  of  lecithin.     In  phosphorus 
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poisoning  there  is  a  distinct  alisolute  increase  in  the  excretion  0!  phos* 
phoric  acid  during  the  first  two  or  three  days.  But  still  more  marked  ia 
the  relative  increase  lasting  for  two  or  ihree  days,  and  only  falling 
towards  the  end,  or  when  recovery  occurs*  Thus,  instead  of  the  above 
proportion  18  :  100,  the  proportion  to  the  total  nitrogi^n  rose  in  individual 
cases  as  high  as  27,  31,  57,  and  even  as  high  as  83  per  cent.  In  one 
case  it  rose  from  18  per  cent  on  the  day  of  poisoning  to  97.  These 
changes  in  phosphoric  acid  excretion  are  probably  to  be  referred, 
not  to  any  oxidation  of  the  phosphorus  taken,  but  to  a  great  destruc- 
tion of  phosphorus-containing  tissues — chiefly  of  the  liver.  Phosphorus 
exercises  no  special  destruL•ti^'e  action  on  the  red  corpuscles,  one  source  of 
lecithin.  On  the  other  hand,  it  has  been  found  by  Hetfter  that  the 
lecithin  of  the  liver  after  phosphorus  poisoning  is  reduced  by  one-half, 

Suiphwie  mid. — The  excretion  of  this  acid  in  phosphorus  poisoning 
corresponds  in  the  main  to  that  of  phosphoric  acid.  It  is  increased.  A 
large  increase  of  the  unoxidised  compounds  of  sidphur  was  found  in  a 
case  recorded  by  Starling  and  Hopkins.  A  similar  change  was  noted  by 
Groldmann  in  some  cases  of  phosphorus  poisoning. 

As  regards  the  ether  svljthtifejs  they  seem  to  vary ;  sometimes  they  are 
increased.  In  one  case  the  proportion  of  ether  sulphates  to  the  inorganic 
aulphates  was  1  to  5*9^  instead  of  1  to  10  as  in  health.  On  the  other 
band,  they  have  l>een  found  diminished,  for  example,  1  to  20  (Starling  and 
Hopkins),  1  to  54 '6  (Mtinzcr), 

Morbid  anatomy, — The  chief  changes  found  post-mortem  are  (i.) 
jaundke;  (ii.)  hcrnwrrha/fes ;  usually  small  and  punctiform,  scattered  over 
the  various  serous  membranes^ — pleura,  pericardium,  mesentery,  and  in 
the  mucous  membmne  of  stomach  and  intestine^  under  the  skin  and 
between  the  muscles ;  sometimes  of  larger  size,  and  met  with  in  the 
liver,  and  in  the  tissues  of  the  neck  and  elsewhere. 

(ill.)  FaUi/  d^'jeneration  of  livrr  and  kidneys. — The  Iker  is  usually  con* 
fliderably  enlarged  and  remarkably  fatty,  presenting  all  the  characters 
of  a  fatty  liver^ — doughy  to  the  feel,  greasy  on  section,  its  lobules  in- 
distinct and  deeply  bile-stained  Its  colour  is  usually  a  unifonn  pale 
yellow  ;  but  in  some  cases  there  are  portions  here  and  there  of  a  more 
reddish  yellow  colour^  due  to  congestion  of  the  centres  of  the  lobules. 
On  microscopic  examination  the  liver-cells  are  found  fattily  degenerated, 
their  outlines  indistinct,  the  nuclei  refusing  to  stain,  and  the  substance  of 
the  cell  converted  into  fine  granular  detritus,  or  filled  with  laige  fat  drops, 
especially  in  the  outer  zone  of  the  lobide.  The  cells  of  the  central  zone 
often  contain  biliary  pigment.  The  connective  tissue  throughout  the 
liver  is  usually  unaffected  ;  in  a  few  cases  it  has  been  found  in  a  state  of 
proliferation.  In  rare  cases  the  liver  may  bo  found  tliminisbcd  in  size 
and  shrunken,  instead  of  increased.  The  increase  of  fat  is  very  notable. 
The  normal  liver  coTitains  about  3  per  cent  of  fat,  76  per  cent  of  water, 
and  21  per  cent  of  non-fatty  substance.  In  phosphorus  poisoning  the 
percentage  of  fat  is  as  high  as  30,  water  CO,  and  non-fatty  tissue  10  per 
cent     This  increase  of  fat  contrasts  renmrkiibly  with  what  is  found  in 
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H  acnto  yellow  atrophy  ;  nnmely,  4*2  per  cent  of  fat,  80*5  per  cent  of  water, 

H  and  15*3  per  cent  of  non-fatty  substance. 

H  The  k'ylnerjs  are  usually  swollen,  soft,  and  enlarged  ;  the  capsule  stripe 

H  off  easily  ;  the  cortex  is  increjised  in  thickness,  and  pale,  contrasting  with 

H  more  purple  colour  of  the  medulla.     On  microscofvic   examination   the 

H  epithelium  of  the  convoluted  tubules  is  swollen  and  fatty,  or  thrown  off  as 

H  casta. 

H  The  heart  is  flabhy,  and  its  muscle  presents  a  more  or  less  mottled 

H  appearance  from  fatty  degeneration. 

■  The  »pleen  is  usually  enlargerl,  often  to  double  its  natural  size,  and  full 

■  of  blood  ;  in  other  cases  it  is  small  and  firm. 

H  Nature  of  the  Jaundice*— This  problem  is  one  of  peculiar  interest. 

W  Far  more  than  any  other  form  of  jaundice,  that  of  phosphorus  poisoning 

has  long  been  held  to  establish  the  existence  of  a  jaundice  from  sup- 
pression independent  of  obstruction.  The  facta  in  favour  of  such  a  view 
are  that  the  hiicKlucts,  or  at  least  the  larger  bile-ducts,  are  free  from 
obstruction^  often  indeed  free  from  bile  ;  the  blood  shows  no  evidence  of 
any  special  destructive  action  of  the  poison,  such  as  we  meet  with  in  the 
case  of  other  ictorogenetic  poisons  ;  and,  lastly,  the  intense  fatty  change  in 
the  liver  indicates  that  the  poison  acts  specially  on  the  liver-celL 

What  more  reasonahloj  then,  than  to  conclude  that  the  function  of  the 
liver  has  been  "  suppressed,'*  and  that  jaundice  is  one  of  the  results. 

Nevertheless  the  evidence  addiicible  appears  to  me  conclusively  to 
show  {a)  that  at  the  time  at  which  the  jaundice  occurs  the  functions  of 
the  liver  are  by  no  means  suppressed,  however  much  they  may  be,  and 
doubtless  are,  injuriously  afTected ;  and  (6)  that  the  changes  in  the  bile 
{increased  viscidity  and  retarded  flow)  are  such  aa  sufficiently  to  account 
for  the  jaundice  (Stadelmann) — changes  similar  in  chanicter,  though  lesB 
in  degree  than  those  produced  by  toluylendiamin. 

So  far  as  total  suppression  of  function  is  concerned,  the  excretion  of 
urea,  and  more  especially  the  relative  proportions  of  urea  and  ammonia 
in  the  urine,  afford  an  important  index  to  the  activity  of  the  liver.  If 
the  liver  be  cut  off  from  the  circulation,  and  its  functions  thus  euppressed^ 

L there  is  a  great  fall  in  the  amount  of  urea,  and  a  no  less  marked  increase 
in  the  ammonia  of  the  urine, 
In  disease  a  suppression  of  its  fimction,  such  as  is  assumed  to  occur, 
ought  to  manifest  itself  in  the  same  way,  namely,  {a)  by  a  great  fall  in 
the  total  excretion  of  ure-a»  (h)  by  a  large  proportionate  increase  in  excre- 
tion of  ammonia^  Yet  as  a  matter  of  fact  the  elaborate  analyses  of 
Miinzer  show  that  so  far  from  urea  being  reduced  to  vanishing-point,  urea 
continues  to  be  excreted  in  quantities  approximating  to  those  of  health — 
in  quantities^  therefore,  which,  when  we  consider  the  absence  of  food,  greatly 
exceed  those  of  health. 
Moreover,  and  still  more  significant  of  continued  actinty  of  the  liver, 
urea  still  constitutes  about  80  per  cent  of  the  total  nitrogenous  excretion 
(instead  of  the  normal  90  per  cent) — the  increase  in  ammonia  being  only 
moderate  (10  to  18  per  cent  instead  of  the  normal  4  to  6  per  cent). 
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This  increase  in  the  percentage  of  ammonia  might  be  taken  as  an  indi- 
cation of  some  impjiired  activity  of  the  liver  in  transfoniiirig  ammonia  into 
urea.  But  even  this  significance  caTiriot  he  attached  to  it.  Both  Starling 
and  Hopkins,  who  had  previously  described  it,  and  Munzer  are  m  accord 
in  referring  it  rather  to  the  increased  acidity  which  is  a  feature  of  the 
blood  (as  also  of  the  urine)  in  phosphorus  poisoning  (von  Jaksch) ;  aid 
the  experimetits  of  Miinzer  have  coiihmied  the  accuracy  of  this  view. 

Whether,  then,  we  have  regard  to  the  increased  fonnation  and  excre- 
tion of  bile  pigments  shown  by  tStadelmann'e  exfieriments  to  occur  in  the 
first  stage  of  the  poisoning,  or  the  continued  fuvmation  of  urea  which 
occurs  throughout  almost  up  to  the  last  moment,  there  is  at  the  time  at 
which  the  jaundice  occurs  absolutely  no  evidence  of  the  total  arrest  or 
suppression  of  function  which  the  suppression  theory  contemplates. 

On  the  other  hand,  there  is  at  the  time  at  which  the  jaundice  appears 
evidence  of  marked  fall  in  the  quantity  of  hile—  one-iifth  its  foi-mer 
amount,  with  an  increase  of  it^  viscidity  sufficient  of  itself  to  retaid 
and  temporarily  t^  arrest  the  flow  of  bile  in  the  sniidl  bile -duets. 
And  indeed  changes  in  those  duets  have  long  been  noted  and  described. 
Thus  Oscar  Wysa  (1867),  in  experiments  on  a\<)^^,  found  the  larger 
diicta  free  from  bile  and  unstiiined,  while  the  smaller  ones  were  filled 
with  thick  mucus  which  preventeti  the  flow  of  the  bile  dowiiwards. 
And  Bimilar  apj>earances  have  been  noted  in  man  (Ebatein),  although 
others  have  failed  to  find  them  (Schidtzen  and  Riess). 

Considei  ing  the  obvious  etlects  of  the  poison  on  the  liver-cell  (swell- 
ing and  fatty  degeneration),  it  is  not  fliffieult  to  umlersumd  how  an 
analogous  injurious  elf'ect  on  the  lining  of  the  smaller  bile-ducts  ma^^  lead 
to  swelling  and  inereaaed  secretion  auflicient  to  retard  or  arrest  the  f!ow 
of  hile  along  them. 

To  sum  up,  then  :  the  jaundice  of  phosphorus  poisoning  is  essentially 
c*bstructive ;  it  is  hwmo-hepahgemm$  in  nature,  and  is  due  to  olistiuction 
in  the  smaller  bile  passages  set  up  hy  changes  in  its  epithelium  and  in  its 
secretion. 


TiTE  JAUNDICE  OF  YELLOW  FKVER, — For  a  full  description  of  yellow 
fever  the  render  is  referred  to  the  article  on  the  disease  in  the  second 
volume  (p.  385),  So  far  as  the  jaundice  is  concerned,  the  disease  bears 
a  striking  resenjblance  to  eases  of  so-called  idems  gmria  oliserverl  from 
time  to  time  in  this  country.  The  symptoms  of  these  maladies  are  closely 
alike.  Indeed,  isolated  cas€fl  of  yellow  fever  are  not  to  be  distinguished 
from  cases  of  icterus  gnivis. 

Yellow  fever  presents  characters  of  acute  yellow  atrophy — the  same 
mode  of  onset,  w^ith  fever  and  slight  jaundice  followed  suddenly  by  the 
severer  symptoms  of  l»lack  vomit,  haemorrhage,  delirium,  convulsions, 
coriuu  and  death.  The  clase  resemblance*  has  heen  noted  by  all  observers, 
and  a  few^  have  even  gone  so  inr  as  to  regard  the  two  diseases  as  identical 
(Liebermeist^r).  However,  the  facts  hanlly  bear  out  such  a  eonelusion. 
Although  of  the  same  generic  character,  the  changes  in  the  liver  in  the 
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two  diseaBCS  are  not  quite  identical  In  both  cases  they 
action  of  a  severe  poison ;  liiit  the  characteristic  atrophy  found  in  iicute 
yellow  atrophy  points  to  the  action  of  a  more  rinilent  poison  than  that 
present  in  yellow  fever.  In  the  latter  disea^so  there  is  not  the  shrinkiog 
of  the  liver  which  is  so  marked  a  feature  of  the  former. 

In  both  diseases  we  have  to  deal  with  the  action  of  poisons  closely 
similar  in  nature  and  action,  although  not  identicaL  And  the  same 
conclusion  prohably  applies  to  yellow  fever  and  icterus  gravis.  The 
resemblance  is  here  absolute  in  all  points — ^both  in  the  clinical  foaturoe 
diu-ing  life»  and  in  the  post-mortem  changes  after  death. 

An  isolated  case  of  yellow  fever  occurring  in  this  country  would, 
apart  from  any  history  of  its  importation,  be  almost  certainly  regarded 
as  a  case  of  icterus  gravis, 

REFERENCES 

I,  Afanasstbw.  Zciischrifl  f,  klin.  Med.  vi.— 2.  Idem.  Virch.  Archiv,  xcviii,  p. 
466,  188-1. — 3,  ArLP,  A,  G.  *'  On  Ha^ma toge nous  Jaundice/*  ^Wi,  Med,  Jour,  L  1895,  p. 
137.^ — i,  BitUNTOS,  LAUDEa.  ilandbwk  for  Phtjnolog,  Labor,  1873»  p.  4^9.-6, 
Chauffard.  '*  Maladies  da  Foie,"  TraiU  dt  mUUcinc^  18&2,  p,  704,— 6.  Copkmak* 
'*The  CrystaliiaatioD  of  H^moglobia  m  Melii  and  Llie  Lower  ADimalB/"  Jour,  of  Phy$iol, 
xi.  1890  ;  Lftncei,  L  1887  ;  Brit.  M(d.  Jour,  ii,  1889,  p,  l&O.— 7.  CrLiEN,  Workw, 
vol.  ii.  p.  &56,  1827.— 8,  Fbbiuces.  Diseases  of  the  Limr^  1858.— 9-  Gamukk.  Tk€ 
Physiolo'jicul  Ciuniistrif  of  the  Atiitnal  Body^  vol.  ii.  KS93. — 10.  Garrod,  A.  E,  **  Oa 
the  Occurrence  and  Deteotiou  of  Hfemfttoiwrphyrin  in  the  Urine/'  Jour,  of  Phy»iol.  xUi. 
1892.— 11.  OAHRor>,  A,  E,,  ftud  HorKiNS^  F.  GaWLAND.  **Oii  Urobilin,  Jowr.  of 
P/ij^#io/.  IX.  1890.— 12.  Habley.  lH$ease.a  of  tka  Liver.  London,  1880,— 13,  Hayrm. 
Pu  San^.  ParU,  1889.— 14.  Hi'kter,  William.  rAc#t\v  Univtrsity  of  Edinburgh. 
1886. — 15,  Idem.  "Tiifl  PUysiolo^  and  Fiitlkology  of  BloofI  DustructioD,**  Zamrrl, 
ii.  1892.  —  16.  Idtfu.  *'The  Action  at  Toltiyltmdiamin,"  Jour,  of  Pathology  and 
^aderiologif,  vol.  ill*  1895. —  17,  Idem.  **  Eicti^tiDn  of  Pdithological  UrobiliD  in 
Pernicious  AiuEmii^"  Practitioner ^  1889.  — 18.  Kfhne.  Firdtows  Jrchiv^  xiv.  p. 
837,  1858;  LeJirbu^h  d,  phy§,  Chemu^  Lbipsrig,  1868,-19.  Lego,  Wick  ham.  7%e 
Bile^  Jaundice,  and  BiliouM  Diacctsca.  LondoUi  1880.— 20.  Leydi^n.  Btilrdfje  zur 
Patholo^  des  Icteiru»,  ISftft,  ^ — 21.  LowlT.  **Beitragfl  zur  Lelire  vom  Icterus," 
Ziegler  aad  Nauwerk's  Btitrdge  ^ur  pathol.  Aiuti.  iv. — 22,  MacMfn??.  **Oii 
the  Origin  of  Urohieraatoporphyri^n  and  of  Normal  and  Pathological  Urobilin  in  tlie 
Organiam,*  Jour,  of  PhynoL  x.  1889,-2:*,  MiSKOWSKl  and  Naunyn.  •'Uebcr 
den  Icti-Tiw  durch  Polycdiolie  und  die  Vorgi'inge  in  der  Leher  Lei  demselben,"  Archiv 
f  ejrp.  Pathol,  u,  Pharmak.  xxL  1886.— 21.  Moxon,  Tfans,  Path.  Soc.  Imtd.  1873, 
xxiv.  p.  laa. — 26,  MllNZEiL  '*Der  Stoffwechsol  des  Mt-nschen  l>ei  acuter  Phosphor- 
vergiftung/' A  Archiv  f.  klin.  Med.  xxii.  1894.-26,  MuHiUisoN.  DiamMs  of  th* 
Liver,  London,  18^8|  3ra  edition,  edited  by  T.  Ltiuder  Brunton.  London,  1S85. — 27. 
Natnyn.  '*Bi*itragi3  zur  Lehre  vom  Icterus/'  AreJiiv  f.  Annt.  u.  PhymoL  1868, 
p,  401, — 28.  KEiMANSf,  "  Beitnigt!  zur  Keuntniss  dcr  jwtliologische  Pigraente,'* 
Virch,  Arcliiv,  Bd.  ii.  C,  xt.— 29.  yriscKE,  riixli.  Archiv,  Bd.  xcv.— ;iO.  Sax  NhEHs. 
Th4  Sinu^lure,  Economy^  and  Disorders  of  the  Lieer,  London,  1809. — 31,  Silbkh- 
ILAKN.  '*Ueb«r  Haemoglobinaeuiie/'  Zeitsc)irifi  f  klin.  Mtd.  1886,  .xi,  p.  471.— 'i2. 
Stadelmahn.  Dcr  Icterus  und  seine  vrrschiedtncn  Fonnen.  Stuttgart,  1891. — 3a. 
Idem.  "  Zur  K^'untniiis  der  Galkufkrl>at4>tr  Bildung/'  AreMlvf  e^p.  Path.  u.  Phanftak, 
1882»  XV,  p.  'Sd7,—'^'da.  v.  SroitcK.  *"  Be:tragt'  zur  Fiith.  der  Phonphor  Vergiftung,"  D, 
Archiv  f.  klin.  Med.  xxxv.  1884.— 34.  Stahliko  and  Hoi'KINk.  '*Note  on  the  Urine 
in  a  Cwe  of  Phosphorus  Poisoning,"  Ouy'9  IIo$p,  AVp.  xlvii.  1S90. — 35,  Steiner. 
*' Ueber  de  haemAtog.  BildungdesGallenfarbstotfei*,"  j4rcA./.  Anat.  «.  Phyaiot.  1873. — 
36.  Stern.  Areh.f.  exp.  Path.  w.  PUammk.  xix.  p.  39.-37.  Tarchasoff.  "Uebor 
die  Bildung  von  Oallenpiginent  aus  Blutfjirbstotf  iiu  Thierkorj>er/'  Pfiugi/a  Arekim^ 
Bd.  ix,— 38.   VlECUOW.      Firch.  Archit\  L  p.  1  ;  IbUL  xxxii. 


I 


I 


i_ 


WEILS  DISEASE 


95 


WEIL^S   DISEASE 

Stnoni'MS. —  Inftdiom  jaundice  ;  Febrile  jaundice. 

In  1886,  under  the  title  of  "A  peculiar  form  of  acute  infectious  disease 
eharactensed  by  Jaundice,  swelling  of  Spleen,  and  Xeph litis/'  there 
appeared  a  paper  hy  Professor  Weil  of  Heidelberg,  describing  four  cases 
of  febrile  jaundice  presenting  certain  genenil  features  of  resemblance. 
He  was  in  cloubt  whether  to  regard  them  as  extremely  rare  mollifications 
of  other  wcU-known  forms  of  infectious  disease,  or,  on  the  other  hand, 
as  a  disease  hitherto  unrecognised.  The  paper  excited  much  ititerest, 
chiefly  amongst  German  observers,  who  dcciiled  at  once  in  favour  of  t;he 
latter  alternutive,  and  gave  it  the  title  of  "  WeiFs  disease/'* 

Since  then  a  considerable  discussion  has  sprung  up  in  conneetion  %vith 
the  subject — almost  exclusively  amongst  German  writei-s.  French  ob- 
servers have,  for  the  most  part,  declined  to  see  in  the  condition  anything 
more  than  what  they  had  long  been  accustomed  to  describe  under  the 
title  of  icterus  gravis,  or  infectious  jaundice  ;  and,  judging  from  the  atten- 
tion Ijestovved  on  it,  the  same  view  appears  to  have  In-'cn  taken  by  most 
English  anti  American  observers. 

Symptoms, — The  character  of  the  disease  in  Weil's  original  cases  was 
that  of  a  sharp  febrile  attttck  coming  on  suddenly,  with  or  without  rigors, 
followed  on  the  second  or  third  day  by  jaundice,  swelling  of  liver  and 
spleen,  and  nephritis ;  marked  by  severe  nervous  symptoms,  and  ending 
gradually  in  recovery  about  the  tenth  or  fiftecnih  day. 

The  disease  begins  with  fever  with  or  without  rigors,  extreme  debility 
and  general  malaise,  painful  sensations  or  viulent  muscular  piinm  in  liack 
and  limbs,  loss  of  appetite,  thirst,  usually  diarrhcea,  headache,  giddiness, 
and  distiu-bed  sleep.  These  symptoms  increase  in  intensity  for  a  day 
or  two,  the  weakness  becomes  more  marked,  and  to  the  other  nervous 
disturbances  there  are  added  slight  delirium  and  somnolence.      On  the 


slight  delirium 

I  second  or  tlie  third  day  jiinndice  appears,  with  marked  swelling  and 
tenderness  of  the  liver  and  enlargement  of  spleen  ;  and  the  urine  Wcomes 
albuminous,  and  shows  the  other  changes  characteristic  of  nei»hritis  In 
the  digestive  s}'stem  the  disturbances  are  very  marked — furred  tongtie, 
sometimes  vomiting,  diaiThoeaj  or  constipation,  sometimes  abdominal  pains 
^H  and  unearsiness. 

^m        All  these  symptoms  continue  for  two  or  three  days  more,  and  then 

^^  gi'adwdly  subside,  improvement  setting  in  on  the  fifth  to  the  eighth  day. 

The  temjieratnie,  which  has  remained  high,  falls  gradually  to  the  normal 

about  the  t^jnth  <lay,  the  jiinndice  gradiudly  disappeui'S  along  with  the 

^^  other  symptoms,  and  convalescence  l>egins. 

^H        The  convalescence  mny  be  unintcirnpted  ;  but  in  a  certain  number  of 
^^  cases,  after  an  apyrexial  perio<l  of  one  to  seven  days,  fever  recurs,  lasting 
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five  or  six  days,  Bometimes,  though  exceptionally,  attended  with 
recorrence  of  jaundieej  swelling  of  liver  and  spleen,  and  albuminuria* 

Convalescence  is  in  all  ciises  slow,  the  patients  being  left  mucii 
reduced  in  strength  for  many  weeks  after. 

The  jaundice  is  the  most  striking  symptom  of  the  disease.  It  usuany 
shows  ii3cif  about  the  second  or  third  daVi  ^^rid  rapitUy  increases  tilli 
ill  the  course  of  tw^entyfour  hours,  the  patient  is  quite  yellow.  Il 
lasts  abotit  fourteen  days,  and  disappears  slowly.  Bilo  pigments  are 
abundantly  present  in  the  lu'ine  ;  bile  acids  are  also  sometimes  present. 
It  is  attended  by  sweUmtj  and  tmdenifm  0/  iiref\  corresponding  in  degre« 
to  the  degree  of  jaundice,  and  gradually  disiippearing  with  the  latter. 

In  all  cases  there  is  also  notable  etthrfifemetd  of  sph^rt^^  recognisable  at 
the  very  outset  of  the  fever  even  before  the  jaundice  appears,  and  lasting 
as  long  as  the  fever  ksts. 

The  j'ffYr  is  a  constant  symptom  and  is  usually  highj  reaching  103" 
or  104^  F.  in  the  course  of  the  second  or  third  day,  and,  with  slight 
morning  remissions  of  about  a  degree,  it  remains  high  for  several  days. 
Then  between  the  fifth  and  ninth  days  it  begins  slowly  to  fall,  and  reaches 
the  noriiiLil  about  the  ninth  or  twelfth  day.  In  about  three-fourths  of 
the  cases  the  temperature  then  remains  normal.  In  the  remaining  fourth, 
after  a  few  days'  intermission,  it  rises  again  for  several  days,  sometimes 
even  reaching  its  former  height.  It  is  only  in  exceptional  cases  that 
this  recurrence  of  fever  is  attended  by  jaundice,  swelling  of  the  liver  and 
spleen,  and  albuminuria* 

The  jmhe  corres[mnd3  to  the  fever,  is  usually  rapid — 110  to  120,  some- 
times even  136.     When  jaundice  appears  it  becomes  slow^er. 

Xervoiis  sjmp^^*n^  a^e  y^ry  prominetrt  and  constant.  They  inchtde 
headache,  giddiness,  great  prostration,  and  more  or  less  delirium.  But 
perhaps  the  most  striking  symptom  of  all  are  the  muscular  pains^  especi- 
ally in  the  calves  of  the  legs  ;  these  are  sometimes  so  severe  that  they  put 
the  01  her  suljjectiv©  symptoms  into  the  Ixickg round.  The  pains  occur 
spontaneously,  and  are  greatly  increased  by  movements  and  by  palpation 
of  the  muscles. 

ycphrifia  is  almost  constant,  and  is  ei'idenced  by  albuminuria,  presence 
of  epithelial  casts,  and  sometimes  blood.  Its  occurrence  coincides  w-ith 
t!te  enlargement  of  the  spleen,  ajid  it  usually  subsides  wnth  the  latter. 
Some  alljuminuria  often  persists  for  a  long  time  during  convalescence. 

Occitsional  symptoms  observed  have  been  ra^hc^t  ix>secla,  erythema, 
purpura,  herpes,  arjd  in  a  few  cases  epistaxis. 

Etiology  — The  disease  has  been  most  commordy  met  with  in  men 
between  the  ages  of  fifteen  and  thirty ;  a  few  cases  have  occurred  in 
children  between  eight  and  fourteen.  The  great*- !^t  number  have  occurred 
in  the  summer  months  between  June  and  September,  but  isolated  cases 
have  l>een  met  with  in  winter  and  spring. 

It  is  not  confined  to  any  one  ehtss  of  society,  but  it  is  certainly  most 
common  in  working-men  (thirty -eight  out  of  tifty -three)  whose  occu- 
pations or  habits  have  exposed  them  to  insaniUiry  surroundings. 
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Infection,  uiidouLtedly  pkj^a  the  most  important  part  in  prodocing 
it.  Thus  out  of  tliii'teeii  causes  recorded  bj  one  observer  (Fiedler),  nine 
were  in  men  engaged  in  the  shmghter-hotise  of  Dresden,  and  two  of  the 
others  had  eaten  tainted  sausage.  Two  ca,ses  deseiibed  V>y  another 
observer  (Stirl)  wore  in  workmen  engaged  in  cleaning  out  a  scwor^  who 
were  Utken  ill  with  all  tbe  symptoms  uf  the  disease.  Diiaiiup  reports  on 
LL  slight  epidomic  ontbreak  of  ijifectious  jaundice  in  six  workmen  who  fell 
ill  after  cleaning  out  a  blocked  sewer,  three  of  them  of  gastric  catarrh, 
three  of  Weil's  disease. 

Lastly,  a  series  of  epidemic  outbreaks  of  the  disease  have  been 
reconied,  chiefly  by  garrison  othcers  in  Germany. 

Thus  under  the  title  of  **  infectious  iaundiee ''  an  outbreak  of  jaun- 
dice wjis  recorded  in  18G6  by  Weiss, ^ — twenty  fi\e  cases  observed  by 
himself,  and  fifteen  othei-s  known  to  him, — presenting  in  all  respects  the 
characters  of  Weil*s  disease.  In  one  instance  the  father  and  two  eons 
of  a  single  family  were  attacked  Buccessively,  Similar  outbreaks  have 
been  recorded  by  Haas  (1887)  and  Weiss  {1889),  both  in  Prague;  and 
l>y  Pfnhl  (1888),"'llueber  (1890),  and  Jaeger  {1892).  The  last  ob8er\'er 
has  reported  nine  cases — three  of  them  fatal— occurring  in  garrison  at 
Ulra ;  the  source  of  infection  was  traced  by  him  to  bathing  in  a  certain 
part  of  tbe  river  near  the  garrison.  A  similar  outbreak  in  a  garrison 
was  traced  to  bathing,  and  I'eported  by  Globig  (1890), 

Pathogeny. — As  to  the  nature  of  the  infection  observaUons  are  still 
wanting.  In  the  outbre^tk  recoixlcd  by  him  Jaeger  succeeded,  in  two 
out  of  three  fatal  cases,  in  discovering  within  the  organs  of  the  body 
a  certain  organism,  with  definite  morphological  anil  cultural  characters, 
which  he  believes  to  be  the  cause  of  the  disease.  To  this  he  gives  the 
name  **  &icillus  proteus  fluoresccns."  He  found  the  same  organism  in 
the  urine  in  four  out  of  six  of  the  patients  who  recovered,  whereas  he 
failed  to  find  it  in  a  case  of  simple  catarrhal  jaundice.  On  further 
'nvestigation  he  ascertained  that  on  the  banks  of  the  infected  river 
inning  past  the  garrison  where  the  disease  was  acquired  by  Imthing, 
he  water-birds — ducks  and  geese — frequenting  the  river  were  subject 
a  fatal  disease  marked  by  jaundice,  and  on  examination  he  found  the 
.me  post-mortem  changes  and  the  same  organism  present  in  them. 

In  two  fatal  cases  recorded  by  bim  Nauwerck  h^jd  already  (1888) 
found  organisms  in  the  intestinal  wall — ^partly  within  the  glands,  partly 
midst  tiie  connective  tissue — apparently  within  widened  lymphatics, 
Bnd  forming  zoogkea-like  masses  made  up  of  small  liacilli,  with  i*ounded 
ends  deeply  stained ;  the  middle  portion  being  hardly  stained  at  alL 
Jaeger  recognises  in  the  description  the  same  organism  he  also  had  found. 

Morbid  anatomy^  ^ — The  disease  is  not  usually  fatal ;  and  hence  only 
a  few  records  of  post-mortem  examination  are  available,  ten  in  all — three 
recorded  l)y  Surabera,  two  by  Nauwerck,  one  by  Brodowski  and  Dunin, 
three  by  Jaeger. 

The  following  was  the  condition  observed  by  Sumbera  in  three  fata! 
cases.     In  all  there  was  jaundice  with  fatty  degeneration  of  the  heart- 
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muscle,  and  mimeroiis  punctiform  hiBiDorrhages  either  under  the  skia,  the  < 
pericardium,  the  pleurse,  or  the  mucous  membrane  of  inteatine. 

Case   l.^Lirer  deeply  bOe-atained ;    loTmles  indistinct;    liver -cells 
ahomng  cloudy  swelling ;  fatty  infiltiiition  of  periphery  of  lobule  ;    con-    ■ 
nective  tissue  not  increased.  I 

Spleen :  not  enlarged. 

Kuineifs :  largo  and  soft ;  numerous  pimctiform  haemorrhages  in  cortex ; 
epithf^Hum  degenerated. 

Duodenum:  mucous  membrane  swollen  and  studded  with  hfemorrhagei. 

Dura  mater :  inner  surface  covered  with  a  hsemorrhagic  raembraiie* 

Cass  %— Liver  large^  firm,  deeply  jaundiced;  liver -cells  cloudy; 
nuclei  considerably  increased. 

GiiU'Uadder  and  bik-duch ;  mucous  membrane  swollen  and  hypenBmic 

Spken :  large  ^  soft. 

Kidneys :  parenchymatous  nephritis. 

Bind d ft  contained  urine  and  liJomi 

StfmkJch  ttml  intfsthie  :  mucous  membrane  throughout  hyperaemic  and 
catarrhal,  and  studded  with  haemorrhages. 

Case  3.— Intense  jaundice.  Changes  in  heart,  liver,  spleen,  kidneys, 
stomach,  and  intestine  same  as  in  Case  2. 

Blood  and  organs  were  examined  for  organisms  but  with  negative 
result. 

Three  fatal  eases  have  been  recorded  by  Jaeger.  Tlie  chief  changes 
were  jaundice ;  fatty  degeneration  of  liver  with  indistinctness  of  lobules,  and 
small  cell  infiltration  of  connective  tissue ;  fatty  degeneration  and  cloudy 
swelling  of  epitheyura  of  kidney  and  acute  parenchymatous  nephritis ; 
minute  hteraorrhages  in  ditferent  organs  ;  swelling  of  spleen  ;  intestinal 
changes,  obser\'ed  in  one  case  only  Imt  in  this  otie  very  notable,  namely, 
marked  vascularity,  numerous  haemorrhages,  and  superficial  erosions  of 
mucous  membrane  throughout  whole  intestinal  imct.  No  tivice  of  typhoid 
lesion  ever  observed.  In  two  out  of  the  three  cases  Jaeger  found  a  definite 
organism  in  the  tissues  as  already  noted.  Similar  changes  were  described 
in  the  two  cases  by  Nauwerck  (1881).  The  changes  in  the  liver  are  ■ 
described  by  him  as  resembling  those  of  acute  yeOow  atrophy  in  many  I 
respects ;  liver-cells  reduced  to  a  granular  fatty  detritus  ;  the  epithelium 
of  bile -ducts  fattily  degenerated  to  a  high  degree.  In  the  intestine 
nothing  special  was  notetL  In  both  cases  he  found  an  organism  in  wall 
of  intestine. 

Nature  and  relation  to  other  forms  of  jaundice* — The  infective 
nature  of  the  disease  can  hardly  be  doubted.  The  sudden  onset  and  the 
character  and  course  of  the  symptoms  suggest  this  j  and  its  occasiojial 
occurrence  in  epidemic  or  endemic  ovitbreaks  seems  to  establish  it  conclu- 
fiively.  In  one  instance  the  father  and  the  two  sons  of  one  family  were 
attacked  successively.     Beyond  this  its  etiology  is  quite  obscure ;  how 
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inm?h  80  may  l^est  be  judged  from  the  different  names  given  to  the 
condition  by  different  observers. 

Weil  gave  it  no  name  at  alL  He  waa  not  sure  whether  to  regard  it 
as  a  special  disease,  a  form  of  "bilioiiB  typhoid/'  or  as  a  form  of  abortive 
enteric  fever.  And  on  these  points  the  opinions  of  Geiiuan  observers, 
among  whom,  as  I  have  said,  the  condition  has  received  most  attention, 
appear  greatly  divided^  "  Infections  or  septic  jaumlice  "  (Fraenkel) ; 
**  Febrile  jaundice  "  ( Wagner) ;  **  Infections  jaundice  "  (Wassilieff,  \^'eiss); 
**  Icterus  typhosus"  (Heitler);  **  Abortive  enteric  fever"  (Haas) ;  "Typhus 
biliosus  nostras  "  (Weiss), 

The  term  "bilious  typhoid"  has  been  given  to  it  on  the  ground  that 
it«  characters  agree  generally  with  those  formerly  described  by  Griesinger 
under  the  name  "  tyjihus  Ijiliosus,"  Moreover,  it  has  been  thought  to  be 
identical  Tvith  the  disease  described  as  "typhus  biliosus  or  icterodcs" 
met  with  in  Alexandria  ancl  Smyrna.  The  name  appears  to  me»  however, 
to  be  particularly  inapplicable.  For  later  oljservers  have  shown  that  the 
disease  descrilied  by  Griesinger  w^is  really  relapsing  fever ;  in  which 
disease  jaundice  occurs  in  a  large  proportion  of  cases  {over  37  per 
cent)  [vol.  i.  p.  943].  And  there  are  important  differences  l>etween  it 
and  the  Smyrna  disease  ;  in  the  latter  the  spleen  is  usually  normal, 
parotitis  is  common,  and  over  27  per  cent  of  cases  prove  fatal 

The  disease  cannot  be  regarded  as  an  abortive  fonn  of  enteric  fever. 
Jaundice  is  one  of  the  rarest  complications  of  enteric  fever.  Murchison 
met  with  only  4  cases  \  Jenner  never  with  one  ;  Liebermeister  with  26 
out  of  1420  caees  ;  Giiesinger  with  H>  out  of  600  cases.  Moreover,  when 
jaundice  does  occur  it  is  not,  as  in  t!ie  condition  now  under  consideration, 
at  the  outset  of  the  disease. 

Lastly,  in  the  necropsies  recorded  typhoid  lesions  have  not  been  noted. 

These  possibilities  being  exclmled,  there  remains  only  the  question 
whether  the  condition  is  to  be  regarded  as  a  special  disease,  or  as 
one  form  of  **  infective  jaundice.''  The  evidence  appears  to  me  to  be 
against  the  former  and  in  favour  of  the  latter  view. 

The  closest  relations  of  the  disease  appear  to  bo  with  other  forms  of 
"  infective  "  jaundice  such  as  are  met  wth  sporfwlically  or  endemically 
both  in  this  country  and  abroiid,  and  more  especially  vnih,  sporadic 
forms  of  yellow  fever  in  America.  And  it  is  of  interest  to  note  that  I 
find  no  mention  of  Weil's  disease  by  physicians  in  America,  where  febrile 
forma  of  jaundice  are  so  common  ;  or  by  physicians  in  Australia,  in  certain 
parts  of  which  (Broken  Hill)  febrile  jaimdice  appears  to  l>e  almost 
endemic. 

Neither  in  the  Bymptoms  nor  in  the  morbid  changes  described  as 
Weils  disease  is  there  anything  essentially  characteristic.  They  are 
those  of  a  severe  icterogenetic  poison,  more  severe  than  that  found  in 
epidemics  of  ordinary  catan^hal  jaundice,  and  in  most  cases  not  so  severe 
as  that  observed  in  cases  of  "  nuilignant "  jaundice  {icterus  gravis).  Its 
T^lationa  to  both  these  varieties  of  jaundice  are,  however,  manifest.  Thus 
I  find  four  cases  recorded  (von  Fctzer,  1862)  amongst  soldiers,  three  in 


August  and  oue  in  September,  in  certain  rooms  of  a  barrack  in  which 
there  had  been  an  outbreak  of  epidemic  (catarrhal)  jaundice  from 
February  to  June  of  the  same  year }  one  of  those  attacked  in  August 
having  suft'ered  from  "  catarrhal  ^'  jaundice  in  June.  On  the  other  hand^ 
the  symptoms  and  post-mortem  appeiiranees  in  severe  fatal  cases  are 
absolutely  indistinguishable  from  those  of  severe  cases  of  icterus  gram 
In  two  of  Jaeger's  cases  even  ty rosin  crystids  were  found  m  the  urine. 

It  appears  to  me,  then,  that  until  the  njiturc  of  the  infecting  agent  can 
be  determined,  no  advantage  is  to  be  gained  from  regarding  a  condition 
which  probably  owes  its  origin  to  different  infective  agent-s  in  different 
localities  as  a  special  disease,  or  in  giving  to  it  the  name  of  any  on« 
observer. 

The  older  name  of  *' infectious  jaundice"  serves  suflEiciently  to  de- 
scribe it. 

As  regards  the  character  of  the  jaundice  itself,  it  remains  to  point  out 
that  there  is  a  striking  similarity  between  it  and  that  produeiljle  experi- 
mentally  in  dogs  by  toluylondiamin.  Great  swelling  of  spleen  and  liver 
and  nephntic  changes  are  constant  features  of  the  action  of  this  drug* 
When  large  doses  are  given  I  have  found  that  considerable  fever  is  also 
present. 

Post-mortem  the  changes  are  identical,  the  Tule-ducts  being  distended 
with  bile ;  and,  most  striking  of  all,  the  duodetnim  shows  in  certain  cases 
the  marked  congestion  which  I  have  described  as  characteristic  of  the 
action  of  toluylendiamin. 
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Sttnonyms. — Idhrt  grare^  Icterus  hjplwides  (Lebert),   Jcuk  jHirfmhjmaUne 
HepitiUis  (Foerster),  Icihe  hhiwrrhnffiii^ie  t^Srentui   (French   authors), 
I  J^artmcli^matOse  Dtgemratwn  dcr  Leber  (Liebermeister). 

Deflnition.  —  An  acute  disease,  probably  of  toxic  ori^i^in,  ch-inicterised 
by  jaundice  in  association  with  severe  cerebral  symptoms,  black  vomit,  and 
hsemorrhages ;  and  by  marked  diminution  in  the  size  of  the  liver  due  to 
parenc hy matoiLs  d ege n e ration. 

History. — The  disease  was  probably  not  nnknown  to  earlier  writers, 

but  only  a  few  cases,  and  ihese  f^f  doubtful  natiu^e,  are  recorded  until 

early  in    the  present  century.       AcconJing  to   Dr.   Wiekham  Legg,  no 

record  of  any  ease  is  to  be  found  earlier  tluiu  1016,     0«ie  of  the  iirst  to 

record  cases  presentiog  the  features  of  this  dise^xse  was  Morgagtii.     Early 

in    this   century    observations   were    mmle    by    the    Dubliti    physicians, 

Cheyne  (1818),  O'Brien  (IHlHXand  Marsh  (1^22) ;  and  in  Edinburgh  by 

Al>ercrombie  (ll?*2K).     One  of  the  earliest  and   fullest  aiiounts  of  the 

disease,  however,  was  that  given  by  Bright  (183(V);  he  descrilicd  it  as 

a  diffuse  "  infiamnLatiou  *' of  the  substance  of  the  liver  ufTeeliiig  the  gland- 

^hllar  substance  more   than   the  connective  tissue,  leading  frecjiienily  to 

^BDarked  diminution  in  the  size  of  the  organ,  causing  jaundice  associated 

^hrith  severe  nervous  syniptoms,  and  a  sjiecial  tendency  to  hiemorrhage, 

^^Kright's  account  must  be  regarded  as  the  earliest  recognition  of  the  disease 

^pi^a  definite  s\Tnptuni  group.      He  regarded  it  as  a  "ditfuse  inflammation." 

The  histtjry  of  the  disease,  under  the  title  it  now  bears,  dates  from 

1843,  in  which  year  Rokitansky,  basing  his  description  mainly  on  the 

naked  eye  appearances  presented  by  the  organ,  described  it  under  the 

name  **  acute  yellow  atrophy." 

It  was  not  till  a  few  years  later  that  the  characteristic  microscopic 
appearances,  sipiificant  of  degeneration  of  the  liver- cells,  were  de- 
scribetl ;  tins t  of  all  by  two  English  observert? — Bask  (1845)  and  Hand- 
field  Joues  (1K4  7). 

In  France  the  first  full  account  of  the  disease  was  given  by  Oziuiam 
(1849),  under  the  title  of  a  "forme  grave  de  I'tctere  essentiel." 

From  this  time  onwanl  observations  acenmulated.  Lebert's  account 
of  the  disease  (1854)  was  based  on  a  study  of  seventy 4 wo  recorded 
cases  of  icterus  gratis,  many  of  iliem  of  doubtful  nature.  He  regarded 
the  condition  as  a  general  disorder  rather  than  as  a  special  disease  of  the 
liver,  an*l  preferred  to  name  it  idrms  h/jihoideji ;  this  view  was  proiiounded 
about  the  same  time  by  Buhl  also. 

In  the  first  edition  of  bis  well-known  work  on  Disemts  of  the  Liver 
(1858),  Frcrichs  gave  an  account  of  the  disease  based  on  a  study  of 


thirteen  cases  wliich  had  come  under  \m  own  observation,  and  thirty-one 
recoixled  eases. 

Later  important  contributions  to  the  study  of  the  disease  were  made 
by  Wunderlkh  {I860),  Wagner  (1862X  Liebermeister  (1864). 

The  remarkable  similaiity  between  the  morbid  changes  found  in  the 
liver  and  kidney  in  this  disease  and  those  produced  by  phospboms 
poisoning  was  first  pointed  out  by  Rokitansky  (1860).  Wagner  was  the 
first  to  suggest  that  many  cases  of  the  disease  might  really  be  unrecog- 
nised cases  of  phospbonie  poisoning, 

Liehermeister's  contribution  was  an  important  one.  He  descril^ed  ten 
cases  observed  by  hiragelf,  and  made  a  study  of  all  the  crises  of  ici^nis 
ffmm  on  record  (177  in  number  reconled  by  eighty-two  authors),  fitte*! 
to  throw  any  light  on  the  relation  between  that  condition  and  acaic 
yellow  atrophy. 

Amongst  more  recent  accounts  the  two  fullest  and  best  are  those 
given  by  Wickham  Legg  (1880)  and  Thierf elder  (1880);  the  latter  baaed 
on  a  study  of  143  cases  recorded  up  to  the  yejir  1876,  the  former  on  100 
cases  recorded  up  to  the  same  date  (1870-77). 

The  present  account  is  based  mainly  on  fifty  cases  which  I  have 
collected  in  the  records  from  1880  to  1894  inclusive. 

Etiology. — Acute  yellow  atrophy  must  be  ranked  amongst  the  rarest 
of  diseases.  It  is  seldom  met  with  even  in  the  largest  hosiutid  practice. 
Out  of  25/700  cases  admitted  during  nine  years  into  the  London  Fever 
Hospital  at  a  time  when  a  brown  tongue  and  delirium  constituted  a  sure 
passport  to  a<lmisaion,  ^lurchison  states  he  only  met  with  one  case. 
\Vickliam  Lejrg  found  only  one  case  in  the  course  of  nine  years  at  Su 
Bartholonjcw's  Hospital  Tbierf elder  estimates  with  some  probability 
that  the  tot^il  number  of  recorded  cases  up  to  the  year  1B80  does  not 
exceed  200. 

Since  then,  between  the  years  1880  and  1894  inclusive,  I  have  been 
able  to  collect  some  fifty  additional  cases,  thus  bringing  the  total  up  to 
250.  As  regards  the  rarity  of  the  disease  Liebermeister  s  exj>orience 
must  be  regarded  as  exceptional.  No  fewer  than  ten  cases^  confirmed  by 
autopsy,  cjime  under  his  observation  in  a  comparatively  sbort  period,  and 
he  sUmds  alone  in  regartling  the  disetise  as  one  coraparativeiy  common. 
It  is  probable  that  amongst  this  number  were  some  which  ought  to  Vje 
grouped  as  cases  of  irkiitu  gravis  rather  than  as  acute  yellow  atrophy. 
This  appears  the  more  likely,  as  Liebermeister  considered  the  chief 
criterion  of  the  existence  of  the  disease  to  be  the  occurrence  of  **  parenchy- 
matous degeneration  ^'  of  the  cells  of  the  liver,  a  pathological  condition 
by  no  means  confined  to  acute  yellow  atrophy. 

Jlfc—AcnlQ  atiophy  is  most  commonly  met  with  betwixt  the  ages 
of  20  and  30  {50  per  cent),  but  no  age  is  exempt.  It  is  very  rare  in 
childhood  below  the  age  of  1(1;  8  cases  out  of  143  collected  by  Thier* 
f elder,  7  out  of  100  collected  by  Wickham  Legg,  2  out  of  63  collected 
by  Lebert,  4  out  of  37  collected  by  myself  occurred  in  patients  under  10 
years  of  age. 
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The  earliest  age  recorded  is  that  of  an  infant  taken  ill  four  days  after 
birth  (Politzer).  Of  the  four  recent  cases  I  have  collected,  one  was  aged 
2i  (Gwdhart,  1881X  one  aged  7  (Venn,  1884),  one  aged  6  (Koss,  1888), 
and  one  aged  ID  months  (Yeoman^  1802}» 

One-half  of  the  cases  have  occurred  between  the  ages  of  20  and  30, 
more  than  fjur-fifths  between  the  ages  of  10  and  40.  Below  lU  and 
above  40  the  number  rapidly  diminishes. 

Sex. —  The  influence  of  sex  is  undoubted;  one  of  the  few  facts 
dcfinittily  established  as  regards  the  etiology  of  the  disease  is  that  females 
greatly  preponderate  among  those  attacked.  Between  the  ages  of  20  and 
40,  wheu  the  liability  to  the  disease  is  greatest,  the  proportion  of  females 
to  males  attacked  is  exactly  double.  This  greater  liability  is  connected 
with  the  occurrence  of  pregnancy.  Out  of  49  cases  recorded  by  Thier- 
felder  in  women,  18  occurred  in  pregnant  or  lying-in  women.  Out  of 
Freri'jhs'  31  caseSj  22  were  women  and  11  of  these  were  pregnant.  Out 
of  69  cases  in  women  collected  by  Wickham  Legg,  25  were  in  pregnant 
women.  Out  of  42  recent  cases  collect-ed  liy  mysulf,  24  were  in 
women  j  and  of  these  1 2  were  pregnant,  or  suckling.  It  occurs  in  every 
stage  of  pregnancy  except  the  first  three  months,  but  is  most  common 
about  the  middle  period.  The  gieater  disposition  to  the  disease  thua 
shown  by  pregnant  women  is  jn'oliably  related  to  the  fact  tirst  oliserved 
by  Virchow  (1848),  namely,  that  a  certain  degioo  of  parenchymatous 
degeneration  of  the  liver  and  rena!  cells  is  a  common  condition  in 
pregnancy.  Even  in  pregnant  women,  however,  the  disease  is  of  very 
rare  occurrence— only  1  in  28,000,  according  to  one  observer  (Braun), 
or  2  in  33,000  (Sjnieth).  Pregnant  and  suckling  women  show  a  similar 
liability  to  be  attacked  by  other  severe  forms  of  jaundice^notably  that 
occurring  in  e[Hdemics, 

Sfttstnis. — Season  of  the  ye^r  is  without  any  influence.  It  is  met 
with  alike  in  extremes  of  heat  and  of  cold, 

Comtiiuthn. — ^The  majority  of  c;ises  occur  in  those  of  robust  con- 
stitution,  a  certain  number  in  persons  weakened  by  excess  ;  this  latter 
number  is  not  so  great  as  to  suggest  any  special  relation  between  weak* 
ened  constitution  and  liabihty  to  the  disease, 

Sf/pkilis, — No  definite  relation  can  be  traced  between  syphilis  and  the 
disease, 

JlmhoL — ^Nor  can  any  definite  part  in  the  causation  of  the  disease 
be  a-ssigned  to  alcohol  A  certain  number — in  Thierfclders  cases  13  out 
of  143 — Kiccurred  in  patients  who  were  or  had  been  htmvy  drinkers; 
and  in  some  cases — 6  ont  of  the  foregoing  13 — the  attack  had  followed 
a  perioii  of  unusually  heavy  drinking.  As  pointed  ont  by  Liebermeister, 
the  hal»itual  use  of  alcoholic  drinks  favours  a  certain  degree  of  par* 
enchymatous  degeneration  of  the  liver. 

Oilier  kepatk  disemes, — Tlie  disease  cm3cui*8  not  only  primarily,  as  an 
acute  process  in  persons  previously  in  good  he^ilth,  but  also  secondarily  in 
persons  already  the  sufiject  of  liver  rbstase.  A  certain  nnnd>or  of  cases  are 
recorded  in  which  it  occurred  secondarily  to,  or  was  superadded  to  cirrhosis 
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of  the  liver,  loii^  persistent  biliary  obstrtictioii,  or  chronic  fatty  dc- 
generation.  Amongst  more  recent  cases,  as  in  otie  recorded  by  I>r.  Cay  ley, 
it  supervened  on  a  eiironic  eiiThotic  process,  the  result  of  free  drinking; 
in  a  ciise  of  somewhat  doubtful  nature,  a  child  uged  7,  it  followed  hyper- 
trophic cin'hosis. 

There  is  no  evidence*  howovtr,  that  these  morbid  conditions — which 
after  all  are  relatively  \cry  eummon — have  any  s|>€cial  causative  illation 
to  the  diseaije,  except  in  so  far  as  they  induce  an  unhealthy  state  of  the 
liver-cell. 

Mental  tmoHmi.—Thut  an  antecedent  morbid  condition  of  the  liver* 
cell  is  not  necessiiry  for  the  occurrence  of  the  disease  is  in  no  wii^e  more 
tlejuly  evidcncetl  than  by  the  fact  that  in  the  great  majority  of  cases,  as 
I  have  said,  it  atUicks  jx^oiile  previonsly  in  robust  health  ;  and  in  a  cdo- 
sideralile  proportion  of  these  eases  the  only  auise  assignable  has  been 
the  infkienee  of  fright  or  some  depressing  mental  emotion.  Out  of 
Lobert's  T2  cases,  13  weio  assigned  to  the  latter  cause;  16  out  of  100 
cases  collected  by  Wicklianj  he^i^ ;  and  one- tenth  of  the  caees  according 
to  Thierfelder,  ibist  of  those  cases  were  in  wnnicn.  It  is  on  the  baisis 
of  such  tases  scjme  ant  hois  have  surmised  that  acute  yellow  atrophy  is  a 
nervous  disease  (von  Diisch)^  or  at  any  rate  that  depressing  emotion 
plays  a  pre-eminent  i>art  in  its  cansjition  (Lielicrmeister),  Among  recent 
cases  I  find  only  two  jtscribetl  to  mental  shock, —  one  in  a  pregnant 
woman  aged  24  (Hayward»  1891));  one  in  a  man  aged  41  recorded 
by  Dnckworth.  This  man  saw  his  own  child  run  over  in  the  street ;  on 
the  foUowiiig  day  he  became  jaundiced,  and  fmir  weeks  later  the  acnte 
symptoms  set  in.  Such  an  ascription  has,  however,  but  little  in  its 
support, 

Toxie  inflwjices. — It  is  when  ive  come  to  discuss  the  relations  of  acute 
yellow  atrophy  to  other  forma  of  severe  jaundice  that  Me  find  some  light 
thrown  on  the  probable  etiology  of  the  disease.  The  condition  of 
liver  and  kidney  in  acute  yellow  atioj^hy,  as  first  pointed  out  by 
Rokitaiisky,  closely  resembles  that  induced  by  pbospliorus  poisoning. 
MoreovtT,  certidn  symptoms  are  common  to  the  two  idTcctions,  thmc 
which  are  constant  in  the  one  being  cojistant  in  the  other;  while  the 
constant  symptoms  occur  in  both  with  abuut  ihe  same  relative  frequency. 
It  has  been  suggested,  accordingly,  that  some  ctises  of  the  disease  under 
discussion  may  really  be  ()l*scure  cases  of  phosjihorus  jwisoning ;  by  some 
writers,  indeed,  it  hiis  been  urged  that  all  cases  have  this  origin. 

The  resemblances — namely,  the  ]>arenrhymatous  changes  in  liver  and 
kidney  attended  by  jaundice  and  severe  nervous  symptimis — are  undoubt- 
edly so  striking  as  to  suggest  that  the  one  disi-iise  like  I  he  other  has  a  toxic 
origin  ;  yet  there  are  certain  dilTerences  which  appear  no  less  clearly  to 
denote  that  the  two  diseases  are  not  identical.  Thus,  as  regimls  the  size 
of  the  liver,  out  of  15  cases  of  jihosphorus  poisoning,  collected  by  Le^nn, 
in  which  the  condition  of  liver  was  noted,  in  no  ease  was  it  diminished  ; 
in  4  it  was  normal,  and  in  no  fewer  timn  11  it  was  actually  enlarged, 
Moj'eover,  even  as  regards  the  nrominent  feature— jaundice — ^recorded 
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exi>eriences  are  rare.  Out  of  20  cases  collected  by  Liebermeister,  in  only 
one  was  it  missed.  On  the  other  hiiiid,  Lew  in  fonnd  it  present  in  a 
minority  of  cases  only — 15  out  of  44  \  and  P>hr!e,  likewise,  in  8  cases 
out  of  23.  And  there  are  minor  differences  between  the  two  con- 
ditions ;  especially  as  regards  the  characters  of  the  urino  aod  the  general 
charaeter  of  the  nervous  symptoms. 

On  tlio  whole,  then,  Uiking  the  most  liberal  interpretation  of  the 
relationship  between  acute  yellow  atrophy  and  iioisonirig  by  phos])horua, 
we  should  have  to  conclude  that  the  former  nnxst  be  an  anomalous  form 
of  poisoning  by  the  drug — a  conclusion,  I  need  hardly  say^  somewhat 
different  from  the  allegation  that  the  two  atTections  are  identical.  The 
resemblances  between  the  two  conditions,  such  as  they  are,  nevertheless 
lend  strong  support  to  the  view  that  acute  yellow  atrophy,  if  not  due  to 
phosphorus,  is  due  to  some  toxic  agent. 

Further  support  is  lent  to  this  upinion  when  we  consider  the  close 
affinities  between  the  disease  and  other  furms  of  severe  jaundice,  where 
the  action  of  specific  poisons  is  less  doulitful ;  such,  for  example,  as  yellow^ 
fever  and  severe  cases  of  ickTii$^  (jruru.  The  resemblance  betw^een  yellow 
fever  in  particular  and  acute  ^^ellow  atrophy  are  many  and  striking,  so 
many  as  even  to  suggest  to  some  observers  that  the  latter  may  be 
nothing  imre  or  less  than  s})oradic  eiises  of  the  former. 

And  8*11  it  is  with  regard  to  utht:r  forma  of  severe  jaundice — id  ems 
ffrnris — whether  occurring  s[>uradically  or  in  epidemic  form.     Many  such 

I  outbreaks  of  ideru^  f/mds  have  now  been  recorded,  sometimes  widespread, 
sometimes  limitod  to  one  single  household ;  and  the  more  severe  of  these 
cases  present  many  of  the  features  of  acute  yellow  atrophy,  including 
the  nervous  disturbances,  the  haemorrhages,  and  so  on.  Thtis  Budd 
rubserve^.1  several  cases  of  severe  jaundice  on  board  a  shiji :  one  fatal  cjise 
jhowed  parenchymatous  degeneration  of  the  livercella  ;  in  another,  where 
Xocovery  eventually  took  place,  severe  nervous  symptoms  and  blomly 
stools  were  present.  Three  very  striking  cases  of  the  S4irae  kind,  and  oc- 
curring in  one  family,  I  find  recortled  by  Graves  in  his  Cliniml  Lcdures, 
The  first  case  was  a  girl  aged  17,  who  was  sudderdy  seized  with  vomiting 
and  jatuidico  ;  on  the  fifth  day  she  became  comatose^  had  convidsions,  and 
died  on  the  day  following.  Nine  months  Inter  her  sister  aged  11 
suddenly  fell  ill,  became  jaundiced  on  the  third  dny^  vomited  black 
matter,  became  insensible  and  convulsed,  and  died  on  the  fotuth  day. 
The  liver  was  found  of  normal  size,  but  soft  in  consistence,  the  cut  surface 
presenting  a  peculiar  crimson -orange  coloiu".  Three  months  after  this 
another  sister,  aged  8,  also  fell  ill  with  jaundice  and  vomihng ;  on  the 
second  day  headache  and  restlessness  appeared,  on  the  third  day  she 
began  Ut  recover. 

In  an  epidemic  outbreak  of  janndicc  amongst  convicts  reported  by 
BCarville  there  w^ere  11  fatal  cases  out  of  47  attacked;  and  in  no 
Viewer  than  half  of  the  cases  ha'inorrhages  occurred. 

y        A  further  }Miint  of  resemblance  between  such  severe  case^  of  jaundice 
and  acute  yellow    ati-ophy  is  that   in    such    epidemics   the   disease    is 
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peculiarly  fatal  amongst  pregnant  and  suckling  women.  Thus  in  the 
epidemic  which  occurred  in  Martinique  in  1858,  repc*rted  hj  Gallot,  the 
only  severe  caaes  occurred  amongst  pregnant  women,  of  whom  no  fewer 
than  20  died  after  abortion. 

Now,  it  is  note  worth  J,  in  the  same  relation,  that  amongst  the  44 
recent  c<tses  of  acute  yellow  atrophy  collected  by  myself,  no  fewer  than 
9  (all  in  pregnant  women)  are  recorded  by  three  obeervei^,  and  all  of  them 
Australian  ;  from  districts  where  epidemic  outbreaks  of  jaundice  seem 
compamtively  common  {Broken  Hill  Proprietary).  Two  of  these  cases, 
carefully  ]ecoi*ded  by  Creed  and  Scot-Skirving  (1889),  are  esipecially 
worthy  of  note,  inasraueh  as  they  presented  all  the  clinical  features  of 
acute  yellow  atrophy,  including  diminution  of  liver  duloess,  yet  ended  in 
recovery.  In  one  leuein  and  tyrosin  were  present  in  the  urine,  in  the 
other  the  symptoms  included  severe  nervous  phenomena,  jjetechia?  over 
limbs  and  trunk,  and  coffee-ground  vomiting.  Both  occurred  in  pregnant 
women  alwut  the  eighth  month  (8  and  8i  respectively),  and  they  occurred 
in  the  same  neighbourhood.  In  each  case  there  ivas  premature  ilelivery 
on  the  seventh  day.  The  five  cases  reported  l>y  one  ol^server  {Ilardie, 
1890)  are  closely  alike ;  all  of  them  ended  fatally.  In  three  the  liver 
Wiis  found  diminished  in  size  during  life,  the  ol>servation  being  confirmed 
after  death  (30,  30,  and  32  oz.)  In  two  the  urine  contidned  both  leuein 
and  tyrosiu,  in  one  leuein  without  tyrosin.  Six  cases,  indeed,  are 
recorded  hy  Hardie  ;  but  one  of  these  (the  third)  I  have  not  included,  aa 
it  appears  to  me  of  doul>tful  nature. 

The  resemblance  between  acute  yellow  atrophy  of  the  liver  and 
severe  fatal  cases  of  idcrus  (gravis  is  thus  exceedingly  striking.  It  ex- 
tends not  only  to  the  clinical  features  an<l  course  and  niorl>id  anatomy^ 
but  also  to  the  occasional  endemic  characters  of  the  former  disease. 
The  resemblance  is  so  striking  as  to  render  it  prolmble  that,  in  the  one 
as  in  the  other,  toxic  influences  or  agencies  are  at  work  ;  this  presump- 
tion is  the  stronger  in  ictent^  grmis  on  account  of  its  comparatively 
frequent  occuirence  in  endemic  and  even  in  epidemic  form.  Of  what 
nature  these  toxins  may  be,  whether  miasmatic  or  bacterial,  we  know 
as  yet  nothing. 

In  arriving  at  this  conclusion,  which  appears  to  be  most  in  conson- 
ance willi  the  facta,  it  is  not  necessary  to  press  it  so  far  as  to  assume 
that  the  toxic  agencies  are  specifically  the  same,  and  diflerent  only  in 
degree.  On  the  contrary,  acute  yellow  atrophy  is  prolmbly  a  specific 
variety  of  kterus  gravis,  lis  occasional  occurrence  in  endemic  form»  as 
in  the  cases  above  deseribcd,  undoubtedly  lends  much  support  to  the 
view  that  toxic  influences  of  specific  nature  play  the  most  important 
part  in  its  etiology. 

Symptoms. — .\t  the  onset  of  the  disease  there  is  nothing  in  the 
features  of  the  malady  to  distinguish  it  from  an  ordinary  attack  of 
jaundice.  The  disease  is  ushered  in  with  the  same  symptoms — loss  of 
appetite,  malaise,  nausea  and  vomiting,  and  epigjistric  diacomfort,  followed 
in  the  course  of  a  day  or  two  by  the  appearance  of  jaundice.     The  only 
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feature  that  may  possibly  mark  it  off  from  a  simple  attack  of  jaundice  is 
the  oi'currence  of  some  iise  of  teiiip<?raturc  at  the  outset.  This  stage  lusts 
on  an  average  some  five  to  six  days  ;  hut  it  varies  cotisiderably.  Durin|^ 
this  time  the  physical  signs  are  in  no  sense  obvious*  The  tongue  is 
coitted,  the  bowtjla  constipLted ;  the  pidse  averages  60-70  beats  per 
minute,  the  respiration  is  unailected ;  and,  beyond  perhaps  some  slight 
degree  of  epigastric  tenderness  on  pressure,  nothing  almormal  is  presented 
by  the  alwlomen.  There  are  in  addition  the  usual  signs  of  jaundice, 
both  in  the  skin  and  in  the  urine. 

Sudderdy  a  marked  change  occurs,  ushered  in  usually  by  severe  and 
repeated  vomiting.  In  a  few  hours  the  patient  passes  into  a  condition 
of  drowsiness  and  semi-consciousness,  followed  by  great  restlessneaa  and 
delirium  ;  occasiomifly  he  screams  out  loudly,  or  attempts  to  get  out  of 
bed,  or  even  becomes  maniacal  Simultaneously  the  jaundice  assimies  a 
deeper  and  more  of  a  greenish  hue,  the  tongue  becomes  dry  and  brown,  the 
pidse  rapidly  rises  in  frequency  (120-140)  and  hjses  in  strength,  the  respira- 
tion is  quickened.  The  temperature,  which  in  the  first  stage  may  have 
been  considerably  raised,  now  becomes  enhnormal  The  vomiting,  hither- 
to perhaps  intermittent,  again  recurs  with  greater  severity  than  ever, 
it  becomes  almost  continuous ;  the  vomited  mattei"  frerpiently  contains 
blood :  blood  may  also  be  pissed  by  the  bowel,  making  the  stools  dark 
and  oflensive ;  haiUHjrrhages  also  occur  under  the  skin  or  from  the  nose 
and  mouth ;  in  women  severe  metrorrhagia  sets  in,  and  in  pregnant 
women  abortion  or  premature  delivery  ensues. 

The  most  notable  physical  change,  however,  is  that  presented  by  the 
liver,  rapid  diminution  in  the  area  of  hepatic  dulness,  so  that  instead 
of  the  usual  area  from  the  ftfth  lib  to  the  edge  of  the  costal  arch,  it  may 
bfl  reduced  to  a  finger  s  breadth ;  or  in  severe  cases  it  may  disappear 
altogether. 

Next  to  the  liver  the  most  marked  changes  are  presented  by  the 
urine.  Contemporaneously  with  the  changes  in  the  liver  the  urea  is 
dimitushed,  and  its  place  is  taken  by  abnormal  constituents— notably  by 
ty rosin  and  leucin.  Not  infrequently  also  albumin  is  present,  although 
only  in  small  quantity. 

The  second  stage,  marked  hy  the  above  severe  symptoms^  is  of  short 
duration,  Under  the  com  bin  sit  ion  of  them  all  the  patient  rapidly 
passes  into  a  muttering  delirium,  with  or  without  convulsions,  and  dies  in 
from  two  to  three  days. 
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If,  passing  from  the  above  general  description  of  tht^  ordinary  course 
of  the  disea.se,  we  consider  the  uiore  prominent  features  iJi  detiul,  the 
most  notalde,  and  that  which  gives  the  name  to  the  disease,  is  un- 
doubte<lly  the  peculiar  change  in  the  liver. 

The  dimhmimn  in  the  arm  f*f  Itepaiie  didness  usually  does  not  become 
manifest  until  after  the  onset  of  the  severe  nervous  symptoms,  and  often 
nut  till  within  a  few  horn's  of  death.  Within  this  period  of  time  it 
proceeds  so  rapidly  thiit  in  the  course  of  forty  eight  hours  the  vertical 


diilness  in  the  right  mjimmarjr  line  may  be  reduced  from  the  normal  5  or 
6  inches  to  1  or  lA  inch.  The  diminution  first  becomes  manifest  in  the 
left  lobe,  and  sulisequenfcly  in  the  ri^ht.  If  the  liver  has  been  pre- 
viously enlarged  from  any  cauRc,  as  hy  eirrh^jsis,  fatty  irtfiUration,  gail- 
stones,  or  syphilis,  the  diminution  may  be  scarcely  evident  if  at  all ; 
but,  in  uncomplicated  cases,  it  is  easily  niiulo  out  towards  the  eud  of  life, 
all  the  more  re/wiily  because  of  the  absence  of  meteorisra  or  any  other 
abdonuiial  distension.  As  subsequent  examination  shows,  the  dindnishetl 
dulness  is  due  partly  to  dinu'nishcrl  volume  of  the  or^an,  but  also  in  part 
to  a  falling  back  of  the  flabby  and  greatly  shrunken  organ  from  the 
anterior  abdominal  wall. 

As  regards  the  condition  of  the  liver  in  the  earlier  stages  of  the 
disease,  observations  are,  unfoitunately,  but  scanty,  and  for  the  most  part 
those  that  exist  are  at  variance.  In  the  majority  of  casus  the  condition 
of  the  liver  was  not  noted  until  the  onset  of  the  severe  nervous  symptoms 
dirticted  attention  to  the  true  nature  of  the  case.  By  this  time  the 
fiiminution  in  size  has  usually  bc^m*  In  a  certain  number  of  crises, 
however,  in  which  earlier  observations  had  been  matle,  the  stage  id 
diminution  was  foimd  to  h;ive  been  preceded  by  one  of  enlargemenL 
In  one  such  case  t!io  hepatic  dnlness  on  the  first  examination  was 
found  normal ;  t\^'o  days  later  it  was  increased  ;  and  two  days  lat^r  still 
it  was  reduced  below  the  normal  size. 

In  a  case  recently  recorded  by  Sir  Dyec  Duckworth  (1892X  in  a  man 
aged  41,  the  liver  dulness  at  the  time  of  the  frirst  observation  was  found 
to  extend  from  the  Gth  ril)  to  jtuit  above  the  level  of  the  umbilicus  in  the 
nipple  line,  the  edge  of  the  liver  being  pal|mble.  On  the  following  day 
the  edge  was  no  longer  palpiil«le  ;  an*l  two  days  later  it  had  di.sap|>eared 
altogether  over  the  back  and  axillary  region,  ami  in  the  nipple  line  it 
extended  only  IS  inch  downwards  from  the  6th  rib.  After  death  the 
liver  was  found  to  weigh  2H  oz,  (instead  of  the  normal  50  GO  oz.) 

The  p<)sition  in  w^hich  the  rcmainingdulneasis  to  bedetecteil  is  usually, 
as  in  tlie  above  case^  in  the  neighbourhood  of  the  6th  rib,  extending  an 
intei^space  or  a  little  more  downwards. 

In  a  case  of  a  man,  aged  28,  who  died  in  fouj*  days  from  the  first  onset 
of  symptoms,  and  two  days  after  he  hid  been  walking  about,  the  liver 
dulnesa  was  reduced  to  IJ  inch  below  the  5th  intercostal  8|iace  ;  and  iji 
another  case,  a  man  aged  25,  it  extended  from  ihe  Cth  rib  to  the  lower 
border  of  the  7th. 

In  a  case  of  a  woman  agefl  20,  on  the  fourth  day  the  area  of  hcpitic 
dulness  was  only  one  inch  deejj ;  and  on  the  next  day  it  had  disappe^ired 
altogether. 

The  diminution  in  area  of  dulness  is  usually  the  more  marked, 
inasmuch  as  in  general  there  is  an  entire  absence  of  mcteorism. 

In  but  few  cased  is  the  liver  dulness  normal,  and  they  are  usually 
eaaes  in  which  the  liver  has  \n^n  chnmically  enlarged.  Even  in  these, 
however,  the  dulness  is  reduced,  although  it  docs  not  fall  l>eIow  the 
m>rmal. 
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As  regards  the  frequency  with  which  this  change  occurs,  the  records 
are  unfortunately  imperfect.  Thus  out  of  44  recently  recorded  crises 
collected  by  myself,  in  only  24  is  meution  made  of  the  condition  of  the 
liver  during  life.  In  the  great  majority  of  these,  shrinking  tvas  detected 
(21  out  of  24), 

Jn  some  cAses  there  is  sensitiveness  on  pressure  over  the  liver,  some* 
times  to  a  very  high  degree ;  especially  during  the  second  stage.  But 
this  is  not  constant;  more  usually  there  is  merely  dull  pun  over 
epigastrium. 

iTastnUntesiinal  s^nptojns. — The  gastric  symptoms  are  prominent  in 
all  cases;  they  include  nausea,  sickness,  coated  tongue,  arid  above  all 
vomiting.  This  is  often  met  with  in  the  first  sUige  as  one  of  the  earliest 
s^Tnptoms  ;  but  it  is  a  constant  feature  of  the  second  stage,  and  is  of  a 
particularly  m-gent  and  severe  character.  The  vomit  soon  tends  to 
assume  a  dark  colour  from  presence  of  altered  blood,  and  resembles 
treacle  in  appearance ;  sometimes  it  contains  bile. 

The  bowels  are  usually  constipated,  and  may  be  so  throughout ;  but 
in  some  cas^,  especially  in  the  second  stage,  they  are  Kiost;,  ?tnd  the 
motions  very  offensive.  They  often  contain  bile,  and  sometimes  altered 
blood. 

7'he  jaundice  is  in  the  great  majority  of  cases  one  of  the  earliest 
symptoms,  making  its  appearance  a  few  days  after  the  first  feelings  of 
illness.  At  iirst  it  differs  in  no  respect  from  that  due  to  simple  catarrh, 
the  urine  giving  the  usual  Gmelin's  reaction  of  bile  pigment.  It  may 
vary  somewhat  in  intensity  during  the  first  stage  ;  but,  as  a  rule,  it 
steadily  increases  till  the  second  stage,  when,  with  the  onset  of  the 
nervous  symptoms,  it  suddenly  deepens  and  at  the  same  time  alters  in 
character,  the  discoloration  of  the  skin  assuming  a  greenish  tint. 

With  this  change  there  may  also  be  a  change  in  the  character  of  the 
pigments  in  the  urine.  The  urine  may  still  be  dark  and  give  a  yellowi&h 
foam,  as  if  from  much  bile  pigment ;  but,  on  testing,  Gmelin  s  reaction 
may  be  faint  or  even  entirely  absent.  Bile  acids  have  been  found  in 
many  cases. 

In  a  few  rare  cases  presenting  all  the  features  of  the  disease, 
including  atrophy  of  the  liver,  jaundice  has  been  absent,  or  has  l>een 
confined  to  the  liver.  But  these  must  be  regaided  as  quite  exceptional 
instance*. 

/Vf^r.— A  certain  degree  of  fever  is  usually  met  with  in  the  firat 
stage  at  the  outset ;  it  then  falls  to  normal  or  subnormal  again,  ususdly 
rising  during  the  second  stage.     But  there  is  no  general  nde. 

In  the  first  stage  the  temperature  may  be  normal  or  even  subnormal 
(96°) ;  then,  with  the  onset  of  nervous  symptoms,  it  may  rise  to  102° 
or  lOS*",  sometimes  becoming  hyperpyrexia!  just  before  death,  attaining 
105^  to  106"  F.  (3  out  of  16  recent  cases).  In  other  cases  the  tempenv 
ture  may  never  rise  above  99"  F.  ;  or  may  remain  persistently  below  the 
normal  96"^  to  98"*  F.  (8  out  of  16  cases).  In  other  cases,  again,  the 
temperature  may  bo  high  to  begin  with  (103*"  F.),  and  then,  with  the 
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onset  of  the  second  stage,  fall  below  the  normal  (97*5°  F.)  (3  out  of  H 
cases).  In  other  cases  the  temperature  may  not  rise  till  the  last  twenty- 
four  houre  before  death,  when  it  may  become  hyperpyrexia!  (105^  F.)  (2 
out  of  16  cases). 

Ilmwrrrhafjes  are  very  common :  they  are  met  with  in  more  than  one- 
half  of  the  cases. 

Hajmatemcsis  is  most  common :  melfena  (one- fourth  of  the  case^X 
petechia*,  and  eeehymosea  under  skin,  are  not  infrequent :  less  frequently 
e  pis  taxis  occurs,  and  in  a  few  cases  hsematuria  ;  in  women  metrorrhagia  u 
common.  ^ 

Haemorrhages  are  a  feature  of  the  second  stage.  ^ 

The  Urim.—'rhe  urine  is  usually  slightly  diminished  in  quantity, 
varying  in  specific  gravity  from  1015  to  10^0;  ibis  deeply  bile-st;iined, 
and  sometimes  throws  down  a  heavy  deposit  of  urates.  It  usually  gives 
a  well-marked  reaction  to  Gmelin'a  test  for  bile  pigmentjs.  But  other 
pigments  are  obviously  present ;  for  sometimes,  notwithstanding  bilioua 
colour,  this  reaction  is  not  given.  It  is  probable  tliat  urobilin  is  greatly 
increased  in  such  cases ;  but  on  this  point  information  is  much  requireti 
In  one  recent  case  indican  was  much  increased. 

Albumin  is  often  present,  but  seldom  in  any  quantity.  Out  of  24 
recent  cases  in  which  the  urine  was  examined,  in  only  one  was  much 
albumin  present.  m 

Sugar  is  not  found.  f 

Urea  is  usually  much  reduced ^ — ^sometimea  to  a  mere  trace  ;  that  it 
should  be  greatly  reduced  is  not  at  all  surprising  when  we  consider  that 
in  health  the  amount  excreted  depends  mainly  on  the  quantity  of  food 
taken  ;  and  that,  in  the  second  stage  of  this  disease,  owing  to  the  constant 
vomitings  no  food  is  retained.  Information  is  greatly  wanted  as  to  the 
extent  of  the  reduction  met  with.  Among  recent  cases^  44  in  number, 
there  are  only  24  in  which  information  as  to  urine  is  forthcoming ;  and 
out  of  these  24  I  find  only  7  in  which  the  urea  was  estimated. 

In  a  case  recorded  by  Dr.  Cayley,  the  urine  four  days  before  death 
was  found  to  contain  only  07  per  cent  of  urea,  instead  of  the  normal 
2  per  cent.  Neither  leucin  nor  tyrosin  was  present.  The  liver  weighed 
33  oz. 

In  a  case  recorded  by  Dr.  Cullingworth,  in  which  the  urine  was 
investigated  by  Professor  Gamgee,  the  amount  of  urea  in  twenty  four 
hours  was  6 '6 7  grammes  instead  of  the  normal  30  grammes.  In  this  case 
there  was  no  trace  either  of  leucin  or  tyrosin  in  the  uiine,  although 
these  substances  were  present  in  the  liver.  The  liver  weighed  24  02. 
(the  normal  weight  being  about  50  oz.)  ■ 

In  a  ciise   recorded   by  Dr.  Ralfo  the  percentage  of  urea  was  1*9  ;  f 
leucin   and  tyrosin  were  present.     The  liver  weighed  34  oz.     He  refers 
to   another  case  observed  by  him  in  which  the  urea  was  but  slightly 
diminished. 

In  a  case  recorded  by  Sir  Dyce  Duckworth  the  percentage  of  urea, 
on  the  day  before  death,  was  found  to  be  D6,  and  next  day  1*5.     The 
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liver  weighed  28  oz.  On  the  first  examination  tyrosin  was  found,  with 
doubtfid  leucin ;  in  the  last  neither  leucfn  nor  tyrosin  was  present, 

Leiicin  and  Tyrosin. — The  presence  of  these  hcnJics  constitutes  the 
most  charactenstic  feature  of  the  urine  in  this  disease.  The  latter  is 
sometimes  thrown  do^^Ti  in  cryfitala  on  ct>ol i ng  j  the  former  appears  on 
evaporation  of  the  urine.  Frerichs  found  them  in  every  case  in  which 
he  looked  for  thc^ra  ;  later  observations,  however,  show  they  are  by  no 
means  constantly  present. 

Out  of  34  cases  collected  by  Thierfelder,  in  which  the  urine  was 
eocamined  in  this  relation^  in  7  the  result  was  negative;  in  17  both  were 
fo.ind  ;  in  3  tyrosin  only ;  in  7  leucin  only. 

Out  of  23  recent  cases  collected  by  myself,  in  9  neither  was  found  ; 
in  1 0  both  were  found  ]  in  3  tyrosin  only  ;  in  1  leucin  only. 

In  one  of  the  cases  in  which  neither  was  found  (Gamj^ce),  it  is 
interesting  to  note  that  both  were  found  in  the  liver;  as  much  as  10 
grains  of  leucin  and  over  half  a  grain  of  tyrosin  were  found. 

Duration. — ^The  duration  of  the  disease  from  start  to  finish  varies 
considerably  J  according  as  it  attacks  one  pre\aously  healthy,  or  8U|>erveno8 
on  some  other  afl'ection  of  liver.  In  the  majority  of  eases  it  does  not  ex- 
ceed II  days,  and  rarely  does  it  exceed  three  weeks. 


Thterfelder. 
103  Cflfles. 


Duration  of  Disease, 
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Among  recent  cases  collected  by  me,  in  only  one  did  it  exceed  31 
days^  namely,  57  days  (Glynn), 

The  relative  duration  of  the  two  stages  of  the  disease  varies  within 
wide  limita. 

In  certain  c^^ses,  indeed,  where  the  disease  supervenes  on  some  other 
morbid  condition  of  liver,  such  as  cirrhosis,  it  is  not  possible  to  deterraino 
when  the  disease  commences. 

First  stage. — In  24  recent  cases  in  which  information  on  this  point  is 
forthcoming,  the  duration  of  the  first  stage,  from  the  first  onset  of 
symptoms  lo  the  appearance  of  the  nervous  disturbances  ushering  in  the 
second,  varied  from  two  days  to  three  or  four  weeks.  In  two  crises  it  ex- 
ceeded four  weeks  ;  namely,  over  six  weeks  (Cay ley),  two  months  (Olynn). 

Second  litage. — Of  greater  interest  is  it  to  ascertain  the  duration  of  the 
second  stage,  when  the  true  nature  of  the  disease  ia  recognised. 

Thus  in   26    of  my   cases,   in  which    Information   on  that  point  is 
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giTCTij  I  find  the  duration  of  the  second  stage  varied  from  one  to  seven 
daySj  and  on  an  average  was  from  two  to  three  days. 

DiiToJtion  of  Second  Stage  in  twrnty-nx  Cases. 


Dayt. 

Cusefi. 

1-3 

12 

a*-4 

12 

5-7 

2 

These  results  agree  with  chose  of   Thierf elder,  obtained  from  118  ^ 
cases  ;  namely  :— 

1-  2  56 

3-  4  43 

5-  7  15 

9-14  4 

According  to  their  severity  it  has  been  proposed  by  Thierf elder  to 
diviile  ca^es  into  three  groups:  peracute,  subacute,  and  protracted,  it  aph 
pears,  however,  hardly  worth  while  t-o  distinguish  relative  degrees  of  acute- 
ness  in  a  disease  which,  once  it  has  maniferft^d  itself,  is  usually''  so  acute. 
The  disease,  however,  is  not  invariably  fatal  A  considerable  number  of 
cases  are  now  recorded  in  which  recovery  has  taken  place.  Two  such  casts 
are  recorded  by  Creed  imd  Scot*Skirving.  The  first  was  that  of  a  woman 
aged  21,  in  the  8tb  month  of  pregnancy,  who  was  attacked  with  severe 
jaundice,  and  was  delivered  spontaneously  on  the  7th  day.  Hepatio 
dulness  was  greatly  lessened,  and  leucin  and  ty rosin  were  found  in  the 
urine.  She  recovered  in  the  course  of  six  weeks,  the  area  of  hepatic 
dulness  being  then  found  normal 

The  second  case  was  that  of  a  woman  aged  23,  between  the  8th  and 
9  th  months  of  pregnancy.  She  suffered  from  moderate  jaundice  lasting  a 
week,  and  then  urp?nt  syraptoms  set  in — including  coffee-ground  vomiting 
and  potechiic  on  limbs  and  trunk — and  she  was  delivered  prematurely  of 
a  jaundiced  child  on  the  7th  day.  The  ext-ent  of  liver  dulness  was  re- 
duced to  three  fingers'  breadth.  In  this  case  no  leucin  or  ty  rosin  was 
discovered  in  urine. 

Morbid  anatomy. — The  chief  change  is  presented  by  the  Uver,  This 
13  greatly  reduced  in  size,  and  is  found  lying  collapsed,  with  smooth  surface  ■ 
and  wrinkled  capsule,  fallen  away  from  the  riba  in  the  right  hypochondrium*  ■ 
Both  on  surface  and  on  section  it  shows  a  number  of  orange  •  yellow 
putches  of  varying  size  and  irregrdar  outline,  distributed  iiTegidarly 
throughout  its  substance ;  the  remainder  of  the  liver  is  of  reddifsh  colour, 
of  uniformly  soft  consistence,  and  its  lohules  much  smaller  than  normaL 
In  the  yellow  portions  the  lobules  cannot  be  distinguished. 

On  microscopic  examination  the  liver -cells  are  found  extensively 
degenerated  ;  they  are  swollen  with  indistinct  nuclei,  and  the  cells  aro 
filled  with  fat  granules.     In  jmrta  they  have  entirely  disappeared,  and 
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The  fippeamnccs  clifTer  somewhat  in  the  yellnw  aiifl  red  portions.  In 
the  latter,  in  addition  to  fatty  degerieratioti,  there  is  in  some  cases  a 
small- cell eil  infiltration  around  die  portal  vessels  and  throughout  the 
lobule  ;  the  interlolmlar  Uiie-duets  beioi;  numerous  and  prnrninent,  their 
epitiiehuTn  tinged  with  bile,  and  their  lumen  filled  up  with  small 
tnasscs  of  bilo  pigment.  The  larger  bile-ducts  are  namdly  free  from 
bile,  and  contiiin  mucus  only ;  but  the  gall-bladder  oft4?n  contains  some 
bile. 

The  reduction  in  size  is  variable,  but  amount-^  on  an  average  to  one- 
third  or  more.  Among  forty -four  cases  collected  by  me  the  weight  of 
the  liver  is  given  in  twenty-eight  cases  oceiuring  in  adults.  In  five  of 
these  the  weight  was  below  30  oz.  (the  average  normal  ^veight  beir^g  50 
02,) ;  namely.  24,  25,  23,  23,  and  28  (Cullingworth,  Sucklings  Tomkhis  and 
Dreschfeld^  Moore,  Duckworth,  respectively).  In  nineteen  the  weight 
varied  between  3i)  and  38  oz.  In  one  the  liver  was  enlarged^ — 66  oz, — 
from  old-standing  fatty  disease  (Dreschfeld),  I^'iimi  (uul  hjifi  in  have  been 
found  in  the  liver  in  a  considerable  tuimlier  of  Ciisea  :  out  of  thiity-fotir 
cases  examined  in  this  respect,  in  fourteen  bath  were  foiuid  ;  in  six, 
^  leucin  tdone ;  in  four,  tyrosin  ordy ;  in  twelve,  neith^^r  sulistancc  (Thier- 
^K  felder).  Among  recent  cases  only  three  appear  to  have  been  examined 
in  this  respect ;  in  two  both  sul (.stances  >vere  found  (Culling worthy 
rincherlc) ;  iu  the  other  neither  was  found  (Suckling).  Dr.  Culh'ng- 
woi-th*s  case  is  of  special  interest,  as  one  of  the  most  fully  investigated 
cases  on  recoiti  (1881);  the  histological  investigatioji  was  carried  out  by 

I  Professor  Dreschfeld,  and  the  chemieid  investigation  by  Professor  Gamgoe, 
who  determined  the  actual  amount  of  leucin  and  ty rosin  in  the  liver ; 
namely,  10  "8  grains  of  leucin,  and  0  56  grains  of  tyrosin.  Curiously 
enough,  no  trace  of  these  bodies  was  found  iu  the  urine. 
Min'fhonjtinisms  have  been  sought  for  in  a  few  cases,  l^nt  usually  with 
negative  results.  Bacteria  and  micrococci  have  been  described  by  Klebs 
in  three  c^ses ;  they  w^ere  present  in  the  large  and  small  Inle-ducte, 
as  well  as  in  the  int-erstitial  coruicctive  tissue.  Among  recent  cases 
three  have  been  carefully  examined  by  Dreschfeld  (1H<S1);  in  two  of 
these  the  result  \vi\s  negative.  Koch's  method  for  detection  ai  micro- 
organisms  was  applied  to  nnnierous  sections  with  negative  result.  In  a 
third  case  (that  of  TomkinsX  examihcd  hulf  an  hour  after  cleath^  numerous 
large  micrococci  were  found  in  the  portal  canals  tilling  the  arteries 
and  capilbiries  ;  sfxiringly  distributed  in  the  yellowish  portions,  but  more 
numerous  in  the  reddish  p<^nlions,  chiefly  iu  the  peripheral  |Kirt  of  the 
lobules  and  interlobuhir  ajiaces :  they  were  found  oidy  in  those  parts  of 
the  lubules  where  the  liver-cells  were  either  intact  or  unly  begiiuung  to  be 
diseased. 

The  i^pken  is  usimlly  more  or  less  cnlargefl,  soft,  and  diffluent;  and 
sometimes  this  enlargement  is  recognisable  diujng  life.      Among  recent 
cases  collected  by  me  I  fitjd  the  weight  recorded  in  six  only ;  it  varied  from  '* 
VOL.  rv  I 


to  1 0  oz. :  in  two  it  is  stated  to  liave  been  enlarged  ;  in  other  two  it  is 
stated  to  bavo  been  not  enlarged. 

The  kidneffs  show  fatty  degetienition  of  the  epithelium  of  the  con- 
voluted tubnlea. 

Ilamifrrhttges  are  present  not  only  under  tlio  skin,  but  scattered 
throughout  the  raesent<?ry,  the  pericardific  and  pleural  surfiices,  the  mucous 
merabniue  of  Btomach,  the  pah  Is  of  kidney  and  the  bladder* 

Pathogfeny. — The  nature  of  this  rarest  of  diseiises  is  still  for  the 
most  part  wrapt  in  mystery.  It  may  be  (L)  a  geneml  eonstitutional 
(lisease  to  which  the  atrophy  of  the  liver  is  only  secondary  ;  or  (ii.)  a 
primary  disease  of  the  liver — an  acute  inliammatioii  leailing  to  destruction 
of  the  secreting  structure ;  or  (ill.)  a  form  of  phosphoiiis  poisoning;  or 
{h\)  a  rare  form  of  infective  disease,  having  its  relations,  not  with  con- 
stitutional disease,  but  with  other  forms  of  jaundice  produced  by  iufective 
agents, 

(i.)  In  favour  of  the  first  proposition,  it  has  been  pointed  out  that  not 
the  liver  only,  but  other  organs— -the  kidneys  and  the  heart — are  also 
found  faitily  degenerated. 

(ii.)  In  favour  of  the  second  proposition,  it  is  pointed  out  that  the 
changes  are  undoul>tedly  most  marked  in  the  liver ;  and  that  the  more 
characteristic  symptoms  of  the  disease  appear  to  be  directly  related 
to  the  liver  changes  rather  than  to  those  iu  any  other  organ. 

Are  the  livercbauge-sof  an  iuHammatory  nature,  or  only  degenerative  t 
In  favour  of  their  iuHammatory  character  a  small-celled  iidiltration  in 
and  around  the  lobules  is  pointed  out  by  several  observers ;  this,  how- 
ever, haa  been  found  in  a  few  cases  only,  and  limited  to  the  red  portiona. 
The  degeneration  is  often  as  marked  in  the  yellow  where  there  is  no 
evidence  of  in  Ham  mat  ion. 

(iii.)  In  favour  of  its  being  a  variety  of  phosphorus  poisoning  is 
that  in  phosphorus  poisoning,  as  in  acute  ycllo^v  atrophy,  fatty  de- 
generation of  the  liver  is  the  chief  morbid  change,  and  that  the  symptoms 
of  the  two  conditions  are  closely  alike,  even  to  the  appearance  of  leucin 
and  tyrosin  in  the  urine* 

(iv.)  Lastly,  iu  favour  of  the  fourth  alternative— that  wo  are  dealing 
with  a  rare  form  of  infective  disease — -is  the  fact,  already  pointed  out  in 
discussing  the  etiology  of  the  disease,  that  cases  indistinguishable  from 
acute  yellow  atrophy  t.f  the  liver  have  been  met  with  during  outbreaks 
of  severe  epidemic  jaundice  ;  and  that  generally  the  symptoms  and  course 
of  the  diseJLse,  even  lu  the  minutest  particulars,  arc  piacticiiHy  the  same 
iLS  those  met  with  in  the  severest  forms  of  what  is  teimed  '*  malignant 
jaundice.'*  Thus  among  recent  cases  I  find  no  fewer  than  nine  recorded 
by  three  observers  in  Atistralia,  from  districts  where  cases  of  infective 
jaundice  are  common. 

An  extensi\e  epitlemic  outbreak  of  jaundice  which  occurred  in  Saxony 
and  Dresden  in  the  autnmn  of  1889  has  been  recorded  by  Mcinert ;  no 
fewer  than  518  |M?rsons  were  attacked.  There  wore  two  stages  in  the 
diseai»e  :  an  initial  febrile  stage  with  rigor,  sickness,  headache,  but  without 
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jaundice;  and  a  second  stage  of  jaundice  without  fever,  the  fever  fall- 
ing on  the  second  or  third  day,  antl  the  jaundice  api>e;xring  on  the  fifth 
or  sixth  day,  and  lasting  on  nx\  avenige  aliout  eleven  (bys.  Of  these 
cases  thirteen  died,  and  two  of  these  with  all  the  symptoms  of  acute 
yellow  atrophy. 

The  c\ddenc6  in  favour  of  acute  yellow  atrophy  being  a  rare  form 
of  m^ilignant  jaundice  of  obscure  infective  nature  appears  to  me  far  to 
outweigh  that  in  fa\Tjur  of  any  other  of  the  propositions  I  have  cit'Cd. 

The  resemblance  between  the  disease  and  phosphorus  poisoning  is 
important,  in  that  it  shows  that  certain  poisons  do  possess  the  power  of 
producing  degeneration  of  the  liver  with  profound  disturbances  of  its 
metabolic  ftuictions,  such  as  we  meet  with  in  acute  yellow  atrophy.  But 
this  resemblance  is  l>y  no  means  so  close  as  to  justify  the  proposition 
that  acute  yellow  atrophy  is  but  an  ol>scur©  form  of  phosphorus  poisoning. 
On  the  contrary,  there  are  many  important  points  of  difference  between 
the  two  conditions.  In  the  tirst  place,  we  are  apt  to  forget  that,  although 
in  both  there  is  a  fatty  degeneration  of  the  liver,  in  phosphorus  poisoning 
this  change  is»  in  the  great  majority  of  cases,  attended  by  enlargement 
of  the  Hver»  not  by  atrophy.  It  is  this  atrophy,  imlecd,  which  constitutes 
the  special  feature  of  the  disease  before  us  ;  and  herein  it  differs  not 
only  from  phosphorus  poisoning,  but  from  other  forms  of  jaundice  due 
t«  poisons  ;  as  also  fn>m  other  forms  of  severe  jainidice  occurring  in 
disease — the  usual  result  in  such  cases  being  swelling  and  enlargement 
of  the  liver.  Thus  I  always  found  toluylendiamin,  which  may  be  regarded 
AS  the  most  intense  icterogenetic  poison  we  are  acquainted  with,  produce 
marked  swolling  of  liver  and  of  the  spleen  (in  dogs).  So  also  in  the 
jaundice  of  yt41ow  fever,  of  malarial  fever,  and  of  Weil's  disease,  enlarge- 
ment of  the  liver  is  the  rule. 

It  has  heen  suggested  that  the  size  of  the  liver  depends  upon  the 
length  of  time  the  disease  has  lasted  ;  that  the  liver  is  large  if  the  di8ea3e 
euiJs  early,  and  small  if  the  disease  lasts  long.  The  facts,  however,  in  my 
opinion  lend  no  support  to  this  view.  Even  in  the  bodies  of  patients 
who  have  died  four  days  after  being  apparently  in  perfect  health,  the 
liver  has  li^?en  found  much  reduced. 

Thus  in  a  ciise  reconled  by  Dr.  Church  the  total  duration  of  the 
disease  from  start  to  fiinsh  wjis  only  five  tlays,  the  second  stage  lasting 
only  twenty-four  hours ;  the  liver  was  found  reduced  to  32  oz. 

The  atrophy  of  the  liver  is  in  my  opinion  one  of  the  most  character- 
istic features  of  the  disease.  On  the  other  hand,  a  certain  degree  of 
enlargement,  or  at  any  rate  no  notable  reduction,  is  no  less  a  character- 
istic feature  of  phnsplujinis  poisoning, 

Althongh  fatty  degeneration  occurs  in  both,  yet  in  phosphonis 
poisoning  it  appe^sirs,  in  its  earlier  stages  at  least,  to  have  invariably  the 
character  of  a  fat  infiltration  ;  whereas  in  acute  yellow  atrophy  the 
change  appears  to  be  a  necrobiotic  one  from  the  outset :  the  cell  breaks 
dow^n  into  fatty  detritus  at  once. 

Clicmical  analysis  coiifirms  this  diff'erence   in   the   chamcter  of  the 


changes  in  the  two  disciises.  As  I  have  pointed  out  (see  the  article  on 
"Phosphorus  Poisoning  "}» the  jtercent^ige  of  fat  in  the  liver  of  phosphoni^ 
poisoning  is  very  greatly  increased— some  tonfohl^from  3  to  30  per 
cent;  while  in  acute  yellow  atrophy  it  is  only  tjligiuly  increased  to  4  or 
5  per  cent. 

While,  then,  the  resemblances  between  phosphonis  poisoning  and 
acute  yellow  atrophy  arc  so  close  as  to  lead  ua  to  suppoBo  that  in 
the  latter  case,  as  in  the  former,  we  are  dealing  with  the  action  of 
a  severe  poison,  there  are  nevertheless  diirereiices  between  the  two 
which  appear  to  indicate  clearly  that  the  poison  is  not  the  same  in 
l>oth  eases. 

On  the  other  hand,  the  resembhmces  between  acute  yellow  atrophy 
and  the  severest  cases  of  malignant  jaundice  are  even  closer,  and  extend 
likewise  to  the  production  of  degeneration  of  the  liver-celU  and  to 
destruction  of  their  functions  ;  as  evidenced  by  the  occasional  apjK'anince 
of  such  products  as  leucin,  ty rosin,  pe]>toneB,  and  the  like  in  the  urine. 
Yet  here  again  there  arc  certain  ditrerenees^ — notiJily  the  essentially 
degenerative  character  of  the  liver  change  in  acute  yellow  atrophy — which 
appear  to  ine  to  indicate  that  the  poison  is  not  the  same  in  lx>th  diseases. 
It  can  hardly  be  doubted,  however,  that  it  is  of  the  same  character; 
in  both  we  have  to  do  with  a  vh'ulent  organic  poison  probably  formed 
within  the  intestine,  and  acting  on  the  liver  (as  also  on  the  blood  and 
kidneys  acul  other  tissiu-s)  after  a])surplion.  It  is  possible  that  in  certain 
cases  this  may  be  followed  Ijy  an  actual  invasion  of  the  liver  by  the 
organisms  themselves,  as  in  Professor  Dreschfeld  s  case,  where  he  found 
micrococci  in  the  vessels  and  capillaries  of  the  liver  half  an  hour  after 
death.  But  it  is  probable  that  such  an  invasion  is  not  essential ;  that  the 
absence  of  organisms,  as  in  the  two  other  eases  examined  liy  the  same 
observer >  is  the  more  common  condition.  The  widespread  character  of 
the  li\'er  change,  and  the  rapidity  with  which  it  usually  occui*8,  both 
suggest  the  action  of  a  cireulating  toxin  rather  than  a  local  invasioti  by 
micro-  orgai  i  i  s  m  s 

As  to  the  nature  of  the  infection,  the  extreme  rarity  of  the  diaoade 
indicates  that  it  must  be  of  altogether  exceptional  origin.  The  compara- 
tive rarity  of  ordinary  epidemic  (catiuilial)  jaunrlice  sticuigly  suggests,  as 
it  appears  to  me,  that  in  this  case  we  have  to  do  with  a  **  mixed  infection.'' 
And  the  fact  that  the  severest  cases  of  this  kind  so  strongly  resemble 
acute  yellow  atrophy — in  the  mode  of  onset ;  in  the  chanicterof  s>Tnptoms, 
in  the  ai)})earance  of  leucin  and  ty rosin  in  the  urine  ;  in  the  changes  in 
the  liver,  including  even  diminution  in  size,  and  in  the  course  of  the  train 
of  symptoms — appears  tr»  suggest  that  in  acute  yellow  atrophy  we  are  alao 
dealing  witli  an  exceptionally  rare  form  of  mixed  infection. 

Nature  of  the  jaundice.— No  obstniction  is  to  be  found  in  tho 
larger  bile-ducts  ;  and  the  jaundice  has  long  Ijeen  regarded  i\s  a  striking 
example  of  jaundice  independent  of  obstruction.  It  has  been  variously 
ascriljed  to  stippression  of  liver  function,  to  htematogenous  origin  of  bile 
pigment^   to  [laralysis  of  bile -duets,  and  to  spasm  of  bile'duct^i ;  in  its 
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prodiictioTi  Tiervoas  titsorder  has  been  thought  to  play  an  iraportant  part 
(Liebermeistcsr} ;  rinJ,  finally,  it  has  been  ascribed  to  poisoning  with  biliary 
aeiik. 

These  surmises  may,  one  anrl  all,  b^?  regarded  as  no  longer  tenable^ 
for  reasons  which  I  have  fully  dist!ussed  elnewhei^e.  Bile  pigments  are 
not  preformed  in  the  blood ;  and  at  the  time  the  jaundice  aj>pe;irs 
there  is  no  evidence  of  suppression  of  biliarj'  function*  On  the  contrary, 
even  to  the  very  last,  bile  continues  to  be  formed  ;  somt^tinies,  indeed, 
there  is  actual  polvL-holia  during  the  second  stage.  In  the  nuvjority  of 
cases  bile  is  to  be  found  in  the  gall-bladder,  sometimes  in  normal 
amount. 

Although  the  larger  bile-duets  are  unobstructed,  and  usually  contain 
only  colourless  mucus,  the  sjime  does  not  apply  to  the  smaller  intra- 
hepatic liile-ducts.  These,  on  the  contrary,  are  found  Ijile-etained,  and 
usually  filled  by  desquamated  and  fatty  epithelium.  The  condition  pre- 
sented is^  in  fact,  precisely  the  same  as  that  found  after  poisoning  with 
t'oluylendiairiin  or  phosphorua ;  larger  bile-ducts  free  from  bile  ;  smaller 
bile  ducts  filled  \ntb  inspissated  bile,  due  to  obstruction  high  up.  The 
Jaundice  is  due  to  catarrh,  going  on  subsequently  to  complete  fatty 
degeneration  of  the  epithelial  lining  of  the  finest  bile  ducts. 

The  striking  resemblance  between  the  disease  and  that  prorlucible  by 
poisons  leaves^  in  my  view,  no  room  for  doubt,  that  in  it  we  have  to  do 
with  that  vuriety  of  catarrh  of  the  bile -ducts  which  I  have  called 
"toxnemic'^ — that  is,  a  catarrh  produced  by  the  excretion  through  the 
bile  of  the  injurious  products  which  cause  extensive  degenerative  changes 
in  the  liver-cells. 

The  view,  originally  put  forth  by  Buhl  (1854),  that  the  cause  of  the 
jaundice  is  mechaniciil  obstruction  of  the  smallest  bile-ducts  by  <iegencrated 
epitheliam»  a  view  subsequently  supported  by  Ikmbcrger  and  Cornil, 
has  thus  received  strong  confirmation, 

William  Hunter. 
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PERIHEPATITIS 


By  this  name  we  understiitid  an  inflammation  of  the  peritoneal 
capsule  of  the  liver.  It  may  be  acute  or  chronic^  but  the  acute  fona, 
being  but  an  unimportant  part  of  some  other  acute  process,  such  aa 
acute  peritonitifl»  hepatic  abscess,  or  acute  pleuri*jv%  is  of  littb3  interesL 

Chronic  perihepatitis  is  either  universal — over  the  wliule  liver,  or 
seatteretl  In  patches  on  its  surfiice  ;  in  the  latter  case  ii  i^  usually  called 
local  peplhepalltls.  This  variety  has  many  causes  which  will  readily 
suggest  themi^eives  to  the  re^er ;  as  insta-nees,  1  may  mention  the  local 
peritonitk  over  the  liver  which  i^^  merely  part  uf  a  tubercular  or  ciujcemtw 
peritonitis  ;  that  which  is  seen  around  the  gall-bladder  in  some  crises  of 
gall-stones  ;  the  thickening  of  the  bepitic  capsule  seen  in  the  neighbour- 
hoofi  of  a  gastric  ulcer  which  has  become  adherent  to  the  liver;  th«J 
local  perit4>nitis  which  may  occur  over  a  hepiitic  cancer,  and  the  locjj 
peritonitis  which  radiates  from  a  gtinmia  or  a  syphilitic  scarred  (b  pression 
on  the  surface  of  the  bver.  Local  pen  hepatitis  oceumng  in  piitches  la 
very  common  when  there  is  marked  backward  pressure  in  pulmonary  or 
cardiac  disease  ;  among  eighteen  example.«i  of  it,  in  ten  there  was  either 
cardiac  or  pulmonary  disease.  Capsulitis  of  the  spleen  is  very  commonly 
associated  with  local  perihepatitis.  Probably  it  haitlly  ever  becomes 
uni\'ersal. 

The  thickened  cap«ule  cannot  i*eadily  be  peeled  from  the  surface  of  the 


i 


PERIHEFA  Tins 


119 


liver,  save  in  quite  exceptional  cases;  and  it  commonly  shows  several 
little  piU  on  its  surface,  which  give  it-  a  meshed  appe^irance.  Usually 
no  symptoms  can  bo  detected,  hut  a  rub  can  occasionally  be  felt  or  heard 
over  the  liver ;  and  perhaps  loDil  perihcpititis  may  somt'times  explain 
the  hepatic  pjiin  of  which  sufferers  from  diseases  of  the  hctrt  and  lungs, 
or  cirrhosis  of  the  liver,  often  complain. 

General  or  universal  perihepatitis  is  a  very  difTerent  condition ;  in 
it  the  whole  capsule  becomes  thick,  opaque  and  white.  This  white  jacket, 
which  may  be  a  c|ujirter  of  an  inch  thick,  easily  peels  off  the  subjacent  liver, 
the  surfiK-e  of  which  is  smooth  ;  and  for  some  unexplained  reason  it  is  <inite 
common  to  find  the  inferior  edge  of  the  liver  folded  up  on  to  the  anteiior 
surface  of  ^  the  organ.  Fagge  meutir»ns  a  case  in  which  the  lower  margin 
of  the  liver  touched  a  point  on  the  anterior  surface  that  should  have  been 
4  4  inches  distant  from  it.  As  a  result  of  the  folding,  the  lower  edge  of 
the  liver  cannot  be  felt  at  all ;  and,  if  the  liver  can  be  made  out  by 
tactile  examination,  the  surface,  at  first  taken  for  the  lower  edge, 
feels  partieuliuiy  thick  and  rounded.  The  upjier  and  lower  folds  of 
peritoneum  which  form  the  posterior  ligament  of  the  liver  become  so 
thick  that  they  are  approximated.  Often  little  pits  are  to  bo  seen  on 
the  surface  of  the  thickened  capsule.  Occasionally  the  early  stage  of 
perihepatitis  is  met  with  in  the  post-mortem  room,  in  patients  who  have 
died  of  some  other  affection  ;  then  the  liver  is  simply  covered  with  a 
thin  layer  of  white  lymph  which  easily  peels  off. 

Writers  expiess  different  opinions  upon  the  condition  of  the  liver 
in  universal  perihepatitis.  Mure  bison  sUttes  that  periheixititis  leads  to 
n  trophy  of  the  liver,  and  that  *'  fiJuous  Imntls  also  piiss  from  the  thickened 
capsule  into  the  interior  of  the  liver,  which  on  section  preeents  a  dense, 
Bmooth,  uniform  surface  with  the  outline  of  the  lobules  more  or  less 
oblitemted  '* ;  but,  as  he  goes  on  to  say  that  this  is  especially  seen  in 
syphilis  and  longstanding  backward  pressure  from  heart  disease,  there  is, 
I  think,  little  doubt  that  he  is  dcscriliing  extreme  cases  of  the  pitchy 
perihepatitis  to  which  I  liave  just  alluded,  fagge,  on  the  other  hand, 
says  the  hepatic  "  tissue  is  commonly  soft,  and  is  very  often  loaded  with 
fat.  It  is  seldom  cirrhotic,  but  there  is  sometimes  an  excess  of  white 
fibrous  tissue  in  the  course  of  the  large  portal  vessels."  This  description 
certainly  agrees  with  what  I  have  observed  for  myself;  and  among  twenty- 
two  consecutive  C4ises  of  uni versed  perihepatitis  that  have  occurred  at 
Guy's  Hospital  I  find  the  liver  was  never  markedly  cirrhotic  ;  its  tissue 
was  nearly  always  soft.  In  two  instances  in  which  the  piticnt  biwl  had 
syphilis  it  was  larflaceous  ;  and  in  some  cases  where  in  the  heart  or 
lungs  there  was  any  cause  for  increased  venous  prcssui'o  it  presented 
the  nutmeg  appearance. 

The  liver  with  its  thickened  capsule  generally  weighs  about  the  same 
as  a  healthy  liver ;  from  this  we  may  conclude  that  the  organ  is  a  Httle 
atrophied.  The  thickened  capsule  hardly  ever  exercises  sufficient  pressure 
in  the  transverse  fissure  to  compress  the  bile-duct ;  jaundice  is  extremely 
rare  in  perihepatitis,  and  I  never  heard  of  tbe  gall-bladder  being  dilated. 
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Majiy  authors  assume  th:it,  as  aBcites  is  Y^ry  common  in  prn hepatitis, 
the  flow  through  i\m  [jurtal  vein  is  imjJOfltjii  either  l>v  the  pressuro  of 
tlie  thickened  capsule  on  the  portal  vein  in  the  transverso  fissure,  or  bj 
its  pressure  on  the  liver  as  a  whole  ;  luit  against  this  view  stands  the 
fact  that  jauuflice  is  so  nire,  and  it  is  difficult  to  believe  that  the  increased 
pressure  woukl  always  fall  upon  the  portal  system  and  never  on  the  bile- 
ducts.  Then,  again,  iii  a  Ciise  of  perihepatitis  in  whieh  the  ascites  bul 
been  so  severe  that,  at  varit»us  times,  nearly  ^00  pints  of  fluid  h.*i*l  1>een 
withdrawTi  from  the  abdomen,  I  cjvrefidly  dissected  the  p«>rtil  vein^  aod 
couhl  not  find  any  evideuee  that  it  was  dilated  ;  or  that  it  was  constricted 
by  the  tkickeneti  caps  id  e  uf  the  liver  as  it  passed  through  it  at  the  trans- 
verso  fissure  of  the  liver. 

The  consideration  of  pressure  on  the  porUd  vein  natuially  leads  us  to 
that  of  the  eonditions  associated  with  perihepatitis  ;  for  I  8hall  show  thai 
this  univcrsid  perihepatitis,  iis  it  is  almost  always  iussociatcfl  with  a  chi-onlc 
general  peritonitis,  should  l>o  regarded  merely  as  a  part  of  it ;  in  this 
fact  we  have  an  explanation  of  the  fjequency  of  ascites  and  the  rarity  oi 
jaundice.  I  took  cpute  indisenniinat^ly  from  the  |Hjst-mort^iji  i*ecords  at 
Guy*s  Hospital  forty  consecutive  aises  of  perihepHtitis ;  eighteen  were 
examples  of  partial  and  twenty-two  of  universal  perihepatitis.  Of  the 
eighteen  eases  six  ^vere  instances  of  f>eritonitis  due  either  to  tul>erclo 
or  eaueer,  and  the  thickening  of  the  capsule  of  the  liver  appeared  to 
be  merely  \\iirt  of  the  general  peritonitis;  of  the  remaining  twelve  only 
one  is  statc<i  to  have  hmi  peritonitis,  and,  of  the  eleven  left,  eight  are  ■ 
distinctly  staled  not  to  have  had  any  peritonitis  ;  in  the  remaun*  ' 
ing  thi-ee  the  |H^ntoneum  is  not  mentioned.  Turning  now  to  the 
twenty-two  crises  of  uni^ersjd  perihepatitis^  in  only  two  is  it  statetl  that 
there  was  no  peritoiutis  ;  in  seventeen  it  is  distinctly  stated  that  there 
was  iieritonitis,  and  in  the  remaining  three  no  mention  is  laiulc  of  the 
peritoneum.  The  peritonitis  was  always  chronic,  and  'was  never  due 
to  tulH?rclo  or  growth  ;  it  was  always  of  that  well-known  variety  in  which 
the  peritonevmx  becomes  thickened  anrl  oparjue  ;  the  omentum  is  puckered 
tip  towanls  the  colon,  whcT'e  it  forms  a  transverse  ridge  often  mistaken 
for  the  lower  margin  of  the  liver ;  the  mesenter}^  becomes  shortencMl  so 
that  the  intestines  are  dragged  !>aek  to  the  spine,  and  in  att  extreme 
case  they  may  l>ecoine  so  mattetl  together  that  they  can  be  removed  as 
one  mass,  from  which  it  may  t;ike  an  hour  to  dissect  them  :  they  may  ■ 
even  be  ptickered  up  parallel  to  their  long  axis,  so  that  the  distance  from  I 
the  duodcruim  to  the  caecum  is  nmch  h^ssencd.  Sometimes  the  material 
which  mats  the  intestines  together  can  be  stripped  off,  leaving  their 
smooth  serous  surface  ex[»osefl  ;  and  thus  we  see  the  similarity  between 
lliis  chronic  peritonitis  and  universal  pei ihtpatitis. 

Ascites  ia  a  very  fre<|uent  symptom  of  siui])le  chronic  peritonitis^  and 
I  would  argue  that,  as  we  have  just  seen,  constriction  in  the  portal 
venous  system  being  improbable,  we  ought  to  regard  the  ascites  which 
accompanies  periheimtitis  as  the  result  of  the  associated  chrnruc  pen- 
tonitis.     This  \iew  is  strongly  supported  hy  the  fact  that  in  the  oidy 
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two  cases  I  have  come  across  in  wliicli  luiiversal  periliepiititis  occurred 
without  chronic  peritonitis  there  was  no  ascites. 

In  the  tweiity-lwo  cases  of  uni\erjyil  penhepatitis,  capsulitis  of  the 
spleen  was  stated  to  be  fount!  in  fourteen,  and  in  only  two  was  it  said  to 
be  absent.  It  wa^  always  universal,  and  should,  like  the  perihepatitis, 
be  looked  upon  merely  as  part  of  the  general  chronic  peritonitis.  By  far 
the  most  irajwrtAnt  asstwiation  is  that  in  nineteen  of  the  twenty-two 
cases  the  kidneys  were  granuhir.  There  seems  but  little  doubt  that  uni- 
versal perihepatitis  should  usually  be  regarded  as  a  sequel  of  interstitial 
nephritis,  for  it  is  well  knowTi  that  the  chronic  peritonitis  of  which  it  is 
a  part  is  a  complication  of  this  disease.  As  might  be  expected,  iu  several 
of  the  nincteeu  there  was  some  evidence  of  failure  of  the  heart  or  lungs, 
and  consef|ueiitly  sometimes  the  liver  wtxB  luitmeg ;  in  one  case  in  which 
the  cardiac  failure  was  very  marked  there  was  jaundice,  ]»ut  this  Wiis  the 
only  instance  of  jaundice  in  perihepatitis.  In  four  cases  there  was 
guut ;  in  one  more  it  was  doubtfuHy  present;  in  two  others  there  was 
a  strong  family  history  of  it ;  and  in  sLx  cases  there  was  a  histor}^  of 
alcoholic  excess :  but  it  is  particularly  noteworthy  that  in  none  of  these 
cases  was  there  any  marked  cirrhosis, — in  factj  in  many  of  them  it  is 
distinctly  stated  that  the  liver  was  soft.  In  three  instances  syphilis  was 
a  very  promitient  feature  in  the  case,  and  this  diseiise  was  pro!ia1>ly  the 
cause  of  the  perihepatitis  in  those  two  patients  in  whom  no  chronic  peri- 
tonitis was  present. 

The  average  age  at  death  in  the  cases  of  universal  j)crihepatiti8  was 
47 J  years;  the  youngest  was  29,  the  eldest  G8.  The  proportion  of  males 
to  females  was  as  13  to  8. 

The  stjmpimm  of  univemd  perihepatitis  need  not  detain  us  long. 
In  the  first  place,  we  nearly  always  find  all>nminmia  and  other  evidence 
of  chronic  interstitial  nephritis  ;  secondly,  the  liver  is  rarely  enlarged, 
and  the  edge,  if  it  can  be  detected  at  all,  is  thick,  uniform,  and  felt  just 
under  the  ribs ;  thirdly,  there  are  the  signs  of  chronic  pen*  ton  it  is,  the 
most  conspicuous  being  the  formation  of  an  elongated  tumour  lying 
transversely  across  the  abdomen  alM>ve  the  umbilicus  distinct  from  the 
oilge  of  the  liver,  and  made  of  the  thickened  puckered  omentivm  ;  perhaps 
also  other  peritoneal  thickenings  may  bo  felt  in  other  pails  of  the  abdo- 
men. The  acciimidation  of  ascitic  fluid  quitkly  makes  the  abdomen 
dull  to  percussion,  even  at  the  umbilicus,  if  the  shortening  of  the 
mesentery  draws  the  intestines  back  to  the  spine.  The  ascitic  fliud 
is  sometimes  loculated  between  the  matted  intestines,  and  then  the 
diagnosis  may  be  very  dilHcult ;  but  commoidy  it  presents  the  ordinary 
signs  of  ascites,  and  it  is  particularly  characteristic  of  it  that  it  re- 
accumulates  quickly  after  paracentesis :  thtis  the  abdomen  may  be  tapped 
several  times,  nsually  three  or  four  times,  before  the  patient  dies  from 
exhaustion,  A  remarkable  case  was  under  my  c^re  eight  years  ago  in 
Guy's  Hospital  The  patient  was  a  sailor  who  had  had  syphilis  ;  from 
25th  December  1885  to  4th  August  1887  he  was  tapped  thirtyfive 
timea,  and  the  total  amount  of  fluid  withdrawn  was  790  pints;  the  largest 
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qimnttty  taken  out  at  any  time  was  Slh  pints,  and  the  average  was  about 
23  pints.  He  ultimately  sank  and  died  in  August  18S7»  and  was  found 
to  have  periliepatitisj  chronic  peritonitigj  interstitial  nephritis^  and  genend 
laniiceous  dise^ise.  As  is  usually  the  casCi  the  fluid  was  clear  and  straw- 
coloured. 

The  common  diagnostic  difficulty  at  the  bedside  is  to  distinguiali 
between  perihepatitis  and  cirrhosis  M'ith  ascites.  If  jaundice  be  preseot 
the  patient  almost  cert'unly  has  cirrhoBi^ ;  if  the  signs  of  chronic  j>eri- 
tonitis  or  those  of  interstitial  nephritis  are  well  marked,  the  presumption 
is  much  in  favour  of  perihepatitis ;  but  both  chronic  peritonitis  and 
interstitial  nephritis  may  be  associated  with  cirrhosis.  The  main  distinc- 
tion lies  in  this,  that  in  cirrhosis  the  ascitic  fluid  generally  collects  quickly, 
and  the  supervention  of  ascites — at  any  rate  in  suflicient  quantity  10 
require  tapping — almost  always  means  that  the  end  is  not  far  ofl";  so  that 
in  cirrhosis  the  patient  rarely  lives  long  enough  after  the  first  tapping 
for  a  second  to  be  necessary,  while  in  chronic  peritonitis  with  perihepatitis^ 
he  does  not  usually  sink  till  after  the  abdomen  has  been  iapj>ed  two.^^^1 
three  times  or  oftcner.  I  have  published  a  series  of  thirty-four  cai^^l 
illustrating  these  points.  Ten  suffered  from  cirrhosis  with  ascites  and 
died  before  tiipping  was  necessary;  they  show  very  well  how  the  super- 
vention of  ascites  in  cirrhosis  heralds  death,  for  the  average  duration 
of  life  after  the  abdomen  was  first  noticed  to  be  enlarging  was  only  eight 
weeks.  There  were  fourteen  undoubted  cases  of  cirrhosis  in  which  para- 
centesis was  performed.  Here  also  the  average  duration  of  life  after 
the  abdomen  was  first  noticed  to  be  enlarging  was  eight  weeks ;  in 
some  of  the  cases  the  patient  was  dead  within  a  month,  and  in  only  two 
was  life  prolonged  beyond  three  months  t  in  not  one  did  the  patient 
survive  the  fii^t  Lipping  long  enough  for  a  second  tapping  to  be  neces- 
sary, and  in  not  one  was  there  any  evidence  that  the  tapjiing  was  beneficial. 
The  remaining  ten  of  my  cases  were  those  which  w^ere  reganled  during  life 
as  having  ciiThosis,  bat  were  tap[jed  oftener  than  once ;  of  these,  in  four 
the  post-mortem  examination  proved  the  diagnosis  to  be  wrong,  one  turn- 
ing out  to  l>e  a  case  of  colloid  disease  of  the  peritoneum,  and  each  of 
the  other  three  had  chronic  peritonitis  and  perihepatitis :  the  remaining 
8LX  had  peritonitis  more  or  less  chronic  associated  with  the  cirrhosis. 

Since  I  collected  these  cases  I  have  seen  two  undonbted  cases  of  un- 
complicated cirrhosis  in  which  life  continued  long  enough  to  render  a 
second  paracentesis  necessary ;  but  I  have  also  seen  severid  cases, 
diagnosed  as  cirrhosis,  >vhich  had  l>een  tapped  several  tiraes,  but  in 
which  it  was  found  that  the  diagnosis  was  incorrect,  for  they  had  no 
cirrhosis^  but  chronic  peritonitis  with  perihepatitis.  Cirrhosis  of  the 
liver  is  often  found  in  persons  who  have  died  from  accident  or  from 
some  dise;*so  which  is  quite  unconnected  with  the  liver;  but  it  seems  to 
me  that  all  persons  with  cirrhosis,  although  for  years  it  may  produce  no 
symptoms,  are  liable  at  any  time  to  the  rapid  development  of  symptoms 
which  quickly  increase  in  severity,  and  show  that  life  will  soon  come  to 
an  end.     The  chief  of  them  are  ascites,  Jaundice,  a  general  feeling  of 
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illress,  drowsiness,  and  swelling  of  the  feet.  Chronic  peritonitis  and 
perihepatitis,  on  the  other  hand,  are  very  nirely  found  in  those  dead  of 
dise-ases  other  than  interstitial  nephritift,  of  which  it  is  a  complication; 
ffum  this,  as  Fagge  oliscrved,  we  may  infer  that  it  is  a  progressive 
condition,  and  one  which  is  nltimately  fatal.     He  states  there  is  one 

[fatal  ciise  of  ascites  from  peritiepititis  to  every  five  fatal  cases  of  ascites 

jfi'om  cirrhosis  \jide  art.  "Cirrhosis,"  p.  177]. 

Treatment  is  of  little  avail.     Paracentesia  must  be  performed  when 
tiecessary  \  perhaps  iodide  of  potassium  is  the  best  drug  to  use.     In  one 
I  tried  leaving  a  tube  for  some  time  in  the  alKlominal  cavity  to  let  the 

Ffluid  run  out  as  it  formed,  hut  this  method  did  not  prove  of  any  benefiL 


W.  Hale  White. 
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SUPPURATIVE   HEPATITIS 

I  SuPPURATiVK  HEPATITIS  presents  itself  under  four  forms :  (L)  Pyaemk 
\htpatiii9,  occuiTing  as  part  of  a  genera!  infective  process  in  which  the 
[liver,  along  with  other  organs,  becomes  the  seat  of  metastatic  abscesses; 
I  (II.)  PorUd  pymmiu^  in  which  the  pyaemic  process  resulting  in  multiple 
I  metastatic  deposits  has  its  point  of  departure  in  the  portal  tract,  and  ia 
[limited,  as  a  loile,  to  the  liver,  which  acts  as  a  barrier  to  the  passage  of  the 
ipyogenetic  micro  organisms  into  the  gejieral  circulation ;  (HL)  Pyosepticamic 
Inmltipk  absctssf^s,  following  the  spontiuieous  or  surgical  opening  of  tropical 
liver  abscess,  due  to  the  introduction  of  septic  organisms  into  the  abscess 
cavity ;  (IV.)  Tropiml  or  endemic  kepaiitis^  restricted  mostly  to  tropical  or 

I  subtropical  conntries,  associated  with  or  independent  of  dysentery,  giving 
lise  to  one  or  several  largo  abscesses,  and  (V*)  Chohingilk  (tuie  p.  257)* 
In  the  pyceuiic  forms  we  have  to  do  with  abscesses  in  the  liver ;  in 
the  tropical  form  with  abscess  of  the  liver.  The  liver»  at  the  outset,  is 
presumably  sound  in  pyaemia  ;  or^  if  diseased,  this  fact  has  nothing  to  do 
■with  the  process  or  its  results.  In  tropical  hepatitis,  on  the  other  hand, 
the  nutritive  and  functional  condition  of  the  organ  is  always  more  or  less 
impaired  ;  hence  a  diminution  of  its  disease-resisting  power^  which  is  an 
imfjortant  factor  in  the  evolution  of  the  abscess.  The  pysemic  and 
pyosepticeemic  forms  are  common  to  all  latitudes,  while  endemic  hepatitis 
is  above  all  other  diseases,  dysentery  not  excepted,  a  malady  peculiar  to 
warm  climates. 

It  has  been  lately  shown  that  suppurative  hepatitis  in  warm  climates 
is  not  infrequently  a  complication  of  am«Debic  dysentery,  and  that  amoebaa 
re  also  fotuid  in  a  certain  number  of  cases  of  liver  abscess  iu   which 
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dysentery  is  nlisent.  Whether  the  amcBbte  in  either  case  are  the  direct 
agents  of  suppuration,  or  simply  act  as  the  hearers  of  pyogonetic  bacteria 
has  not  been  finally  settled  ;  nor  have  we  the  means  of  deciding  with  any 
degree  of  precision  to  what  extent  tropical  liver  abscess  is  of  aincehic 
origin.  It  appears  probable  that  most  cases  of  the  so-called  idiopathic 
liver  abscess,  and  perhaps  a  majority  of  those  associated  with  dysentery, 
are  not  of  the  amoebic  variety,  hut  directly  dependent  on  the  presence  of 
the  ordinary  micro-organisms  of  suppuration.  The  amfphic  form  of  liver 
abscess  is  treated  of  elsewhere  (p.  153),  but  in  the  sequel  I  shall  take  a 
gene  ml  view  of  the  etiology  and  pathology  of  tropical  suppurative  hepa- 
titis, whether  associated  with  dysentery  or  independent  of  iL 

L  Fy.^:^iic  liver  abscess. — Etiolog-y. — The  etiology  of  this  form  of 
Buppumtive  hepatitis  resolves  itself  into  that  of  pycemia.  A  wound  is 
invaded  by  pyogenetic  micro-orgEinisms  ;  the  veins  involved  in  the  primary 
lesion  are  freipiently,  but  not  always,  thickened,  ulcerated,  or  occupied  by 
adherent  and  more  or  less  decomijosed  coagula.  Minute  infective  particles, 
or  fine  zoogkea  masses,  find  their  way  into  the  systemic  circulation, 
become  arrested  in  the  hepatic  capilhiries,  cut  off  the  blood-supply  from 
the  impacted  areas,  and  thus  mechanically  and  by  their  toxic  secretions 
cause  necrosis  of  circurascriliod  fi^-^tti-hes  of  the  hepitic  substance. 

Pyaemia  is  thus  found  to  follow  won  nils  and  injuries,  especially  re- 
section, amputiition,  and  gun-shot  wounds  ;  or  it  is  consecutive  to  suppura- 
tion in  connection  with  bone,  as  in  comminuted  fractures  and  otitis  ;  or 
arises  in  connection  with  suppurative  processes  in  the  bladder,  prostate, 
or  urethra;  or  in  the  uterus  after  parturition.  It  is  also  occiisionaiJy 
met  with  in  ulcerative  endocarditis  and  aortitis.  It  has  been  observed  to 
follow  tritling  o|>erations  such  as  phlebotomy,  local  inflammations  such  as 
cai'buncle  and  whitlow^  and  general  diseases  such  as  typhus,  typhoid, 
rheumatism,  and  smalbpox. 

Badenology, — There  is  no  evidence  of  the  existence  of  a  specific 
microbe  of  metfistatic  liver  abscess,  nor,  indecrl,  of  any  form  of  suppurative 
hepititis.  Rosenbich  found  the  streptococcus  pyogenes  in  five  out  of  six 
crises  of  pyiemia  ;  twice  associated  with  stiiphylococcus  pyogenes  aureus, 
and  in  one  case,  which  ended  in  rcci^very,  the  staphylococcus  w;i3  dis- 
covered  alnue  (3).  In  {ly^eniia  associated  with  ulcerative  endocaiditis  or 
OBteomyelitis,  staphylococci  {aureus  and  albua)  have  been  demonstratocL 

Morbid  anatomy. — The  liver  is  studded  with  small  abscesses  con* 
taining  thick  fins  of  a  white,  yellow,  or  greenish  colour.  The  abscesses 
may  be  dissciaiiiated,  or  an-anged  in  cbistcrs  in  flllTerent  pirtsof  the  liver  ; 
but  are  often  most  numerous  towards  the  surface  of  the  organ.  The 
abscesses  are  generally  surrounded  with  a  zone  of  congestion  ;  their  walla, 
in  most  cases,  being  formed  by  the  hepc-itic  substance  and  dt:\'oid  of  any 
limiting  membrane.  When  the  abscesses  are  few  in  luunber  the  inter- 
vening hepatic  substance  may  bo  healthy.  More  frequently  the  Hver  jg 
enlarged,  softened,  and  friable ;  and  it  may  Ijc  remarked  that  in  pyaemia 
tho   liver  is   often   enough   found    enlarged,    softened,   and   of   an    oily 
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appearance ;  it  may  even  con U in  pyogenetic  micrococci  without  being  the 
seat  of  snppnratiou^ — death  having  anticipated  this  result.  Coming  to  the 
formation  of  tiicsL*  abscesses,  wc  find  that  the  infective  agents  reach  the 
capillaries  of  the  Hver  through  the  hepatic  artery,  and  id ti mutely  invade 
the  finer  veins.  The  lumen  of  the  atfeete^l  vessels  is  oblilerated>  the 
supply  of  blood  to  the  corresponding  he[j;vtic  territory  is  cut  of!',  and,  as  a 
result,  wo  have  cloudy  swelling  of  the  hepatic  cells,  clisappeanmce  of  their 
nuclei,  and  breaking  down  of  their  protoplasm  ;  the  destruction  of  tissue 
being  doubtless  furthered  by  the  chemical  action  of  the  prodncts  of  the 
microbes. 

While  these  changes  are  in  progress  small-celled  infiltration  makes  its 
appcarauLO  in  connection  with  the  finer  voins^ — interlobular  and  central. 
Pus  forms  and,  mixing  with  the  necrosed  hepatic  tissue,  gives  rise  to  an 
abscess. 

In  its  nascent  stage  the  abscess  appears  as  a  huO'-coIoured  patch  of 
normal  consistence,  but  somewhat  swollen,  so  tliat  the  parenchyma  in 
which  it  is  seated  is  slightly  prnnnnent-  YjucXx  necrotic  patch  ct>nespond8 
to  a  group  of  lobules  related  to  one  of  the  smaller  divisions  of  the  [lorlal 
vein,  on  which  they  are  placed  like  leaves  on  a  twig.  After  a  time  these 
patches  soften  from  the  centre,  forming  spheroidal  abscesses  varying  in 
size  from  a  millet  seed  to  that  ui  a  walnut ;  these,  in  number,  coitc- 
spond  to  the  microbic  emboli  impacted  in  the  liver,  and  m  iheir 
stages  of  growth  to  the  guccessive  dates  at  which  the  imimetions  have 
occurred. 

While  the  multiple  abscess  affecting  various  organs  is  eminently 
characteristic  of  the  })^'3L*mic  process,  it  occasionally  happens  that  the 
liver  alone  is  the  scat  of  suppuration  after  surgical  operations  ;  and  in  such 
instances  it  is  not  unusual  to  find  one  or  more  large  abscesses  present. 
A  casis  of  this  kind  is  recorded  by  Vedrtues,  in  which  repcateil  chills 
occurred  on  the  twenty-first  day  after  a  sword-wound  of  the  head.  This 
was  followed  by  pain  in  the  region  of  the  liver,  the  formation  of  a 
finctuating  timioiu,  the  evacuation  of  half  a  tumblerful  of  pus,  and 
eventual  recovery.  Trotisseau,  again,  relates  the  case  of  a  man  who  died, 
with  all  the  s)Tiiptoms  of  purulent  infection^  fifteeti  days  after  an  opera- 
tion for  comminuted  fracture  of  the  humerns.  At  the  autopsy  enormous 
abscesses  were  found  in  the  liver,  apparently  without  any  ^leposita  in 
other  organs,  or  any  discoverable  inflannnation  tjf  the  veins  leading 
from  the  stump.  Still  mure  mre  is  it  to  roeet  with  a  Si»lit4try  liver 
abscess  when  other  internal  organs  are  the  scat  of  metastatic  deposits. 
Guthrie  relates  a  case  which  appears  t^  have  been  of  this  nature  :  the 
patient  was  a  soldier  who  had  been  wounded  in  the  l>attle  of  Waterloo, 
in  whom  ampHitation  of  the  right  ann  had  !>ecn  performed.  He  died 
after  exhibiting  pronounced  febrile  syinptoms  and  a  ttintlency  to  dehriimi. 
The  pleura  pulmonalis  on  both  sides  was  cuvrred  \\\\\\  a  thick  hiyer  of 
coagulated  lymph  j  a  quantity  of  serum  occupied  the  left  .side  of  the 
chest,  and  the  pericarditim  wfis  distended  with  t!nid.  The  liver,  enor- 
mously enlaiged,  pushing  up  the  diaphragm  and  dit^placing  the  lung,  had 
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^^^1  in  its  substance  a  large  abscess  containing  at  least  a  quart  of  piis  (7).  But 
^^^H  iu  pytemia  the  livc^r  is  seltlom  the  only  or  even  the  most  common  scat  of 
^^^1  metastatic  suppu rations.  According  ta  Sedi Hot's  figures,  the  lungs  are 
^^H  aflFecfced  in  99  per  cent,  the  liver  and  spleen  in  8*3  per  cent,  the  muscles 
^^^H  in  6  6  per  cent,  and  the  hciirt  in  5  per  cent  of  the  cases  of  pjjBmia. 
^^^K  Symptoms. — -When  it  foHowa  surgical  operations,  pyseinia  tnav  appear 

^^^B  at  any  time  from  within  a  few  days  of  the  operation  until  the  wound 
^^^m  is  thoroughly  healed  iVfter  parturition  it  usually  manifests  it^lf 
^^^1  between  the  third  and  fifteenth  days.  The  wound  assumes  an  unhealthy 
^  ap|>earance,   the  discharge  becomes  scanty,  fcKtid,  or  otherwifie  changed 

H  in  character;  in  pucqieral  women  the  lochia  become  offensive,  scanty, 

H  or  arrested.     The  dist-ase  declares  itself  by  rigors — repeated,  it  may  be, 

^B  two  or  three  times  daily — followed  by  hypei'pyrexia,  rapid  defen^escenoe, 

^1  and  profuse  sweating.     These  attacks  are  renewed  at  irregular  intervals, 

while  metastatic   deposits   take   place  in  the   Inngs  and   other   internal 
organs ;  or  in  the  joints,  muscles,  or  subcutaneous  tissue. 

These  deposits  are  further  announced  by  symptoms  special  to  the 
organ  airected.  The  deposition  of  pus  in  the  liver  is  indicated  by  pain 
in  thfl  hepatic  region — a  syraptom,  however,  which  is  sometimes  absent 
or  only  elicited  l>y  pressiu'e — ^and  by  a  uniform  enlargement  of  the 
organ,  which,  in  most  instances,  may  1>e  detected  by  careful  piilpation 
and  percussion  if  the  patient  survive  the  attack  for  a  few  days.  The 
general  aspect  of  the  patient  betrays  the  serious  nature  of  the  malady 
from  which  he  is  suffering.  The  countenance  undergoes  a  chunge  expres- 
sive not  so  much  of  |min  as  of  oppression.  Emaciation  proceeds  rapidly. 
The  heart  8  action  is  hiUTied  and  feeble ;  the  res  pi  ration  shallow  and 
accelerated  ;  the  skin  assumes  an  icteric  or  subicterie  tint  even  in  cases 
in  which  the  liver  is  not  the  seat  of  abscess;  the  urine  contains  bile 
pigment;  albumin  in  small  amount  maybe  present,  and  the  urea  is 
increased.  Diarrhrea  almost  invariably  supervenes,  and  vomiting  is  fro- 
quently  present.  The  mind  may  remain  clear  until  the  end,  or  the  patient 
sinks  into  a  typhoid  condition  marked  by  drowsiness,  muttering  delirium, 
subsnltus  tendinura,  and,  ultimately,  coma.  Death  generally  occurs 
between  the  third  and  twelfth  days. 

Dlag^nosfs.— The  presence  of  a  wound  or  injury,  or  the  history  of  a 
recent  confinement,  gives  pathognomonic  significance  to  the  rigors,  fever, 
and  sweating.  The  sudden,  tumultuous,  febrile  outburst,  tlie  irregularity 
of  tiie  accessions,  the  violent  constitutional  and  local  symptfvms,  which  bo 
speedily  follow,  will  make  the  pyiemic  nature  of  the  case  sufficiently 
obvioiLs  ;  but  at  the  same  time  they  may  divert  attention  from  the  liver 
complication.  Pain,  sharp  or  obtuse,  Tnieasiness  or  a  feeling  of  weight 
or  tension  in  the  region  of  the  liver,  pain  or  tenderness  on  pressure,  and 
more  or  less  enlargement  of  the  organ  should  leiid  us  to  suspect  that  the 
liver  is  attacked.  Icterus  and  enlargement  alone,  without  pain,  are  ol 
less  diagnostic  significance,  inasnnich  as  they  are  frequently  present  in 
pyaemia  when  suppurative  hepatitis  is  absent 

Prog^nosls.^ — ryiemia  with  difTuse  visceral    metastatic   deposits   has 
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almost  invariably  one  termination — dcAth.  Tho  recorded  instances  of 
recovery  refer  mostly  to  cases  in  which  the  localisations  were  wholly  or 
mainly  confined  to  external  organs.  Occasionally  when  the  liver  alone 
of  internal  organs  has  been  the  se^it  of  aWess- formation,  and  the 
absceescs  have  been  few,  or  have  coiilesced  into  one  eollectioo,  recovery 
has  taken  place ;  but  cases  of  this  nature  are  extremely  rare. 

Treatment. — The  treatment  of  pya^mic  suppurative  hepatitis  is 
mainly  tliat  of  pyiemia,  for  which  the  reader  ia  refeiTcd  to  tho  article  on 
tho  subject  [vol  i.  p.  586].  Should  it  happen  that  one  or  more  large 
abaoeases  are  formed,  surgical  interference  becomes  practicable. 


PORTO-PY.CMIC  LIVER  ABSCESS — PYLEPHLEBITIS. — Etiology. — Portal 
^_  «mia  is  tharacteritted  anatomically  by  having  for  its  cause  a  lesion 
-tttnated  witliin  the  portal  tract,  and  Ijy  the  restriction  of  the  metastatic 
process  to  the  liver  These  peculiarities  involve  important  modifications 
in  the  clinical  phenomena  of  the  diaease  which  we  shall  have  afterwards 
to  describe. 

The  frequency  with  which  metastatic  abscesses  are  met  with  in  the 
liver  in  connection  with  unhealthy  suppuration  within  the  portid  territory 
is  less  than  might  have  been  expected,  considering  the  liability  of  the 
gastrointestinal  canal  and  its  annexes  to  suppurative  processes,  and  the 
constant  presence  of  pyogenetic  miero-organisms  in  the  digestive  canaL 
Nor,  a5  might  have  been  exj>ected,  is  it  the  pyiemic  form  of  auppumtive 
hepatitis  that  is  most  frequently  observed  when  abscess  of  the  liver  com- 
plicates tropical  dysentery.  The  doctrine  of  Budd — thai  abscess  of  the 
liver,  arising  during  the  pmgress  of  dysentery,  is  always  of  py^emic 
origin- — is  opposed  to  the  fact  that  the  autopsies  in  such  cuses  reveal 
more  frequently  one  large  abscess  than  two  \  and  two  large  abscesses 
more  freijuently  than  tht:  multiple,  small,  disseminated  deposits  character- 
istic of  pyac'Uiia.  In  two  instances  in  which  I  have  had  an  opportunity  of 
examining  the  liver  fit  quite  an  early  sUige  of  abscess- formation,  secondary 
to  dysentery,  I  found  the  solitary,  lai'ge,  necrotic  focus  present  in  both. 
Similar  observations  have  been  recorded  by  Kelsch  and  Kiener  (9)  and  by 
Morehead.  But  if,  in  the  face  of  such  facts,  wo  cannot  concede  that 
important  part  to  ported  pyaemia  in  connection  with  suppurative  hepatitis 
secondary  to  dysentery  which  some  have  claimed  for  it,  we  must  not,  on 
the  other  hand,  overlook  the  tendency  of  disseminated  abscesses,  dis- 
tributed us  they  sometimes  are  in  groups,  to  coalesce  so  as  to  form  large 
abscesses.  It  cannot  be  doubted  that  in  a  considerable  number  of 
instances  tho  larger  multiple  abscesses  associated  wnth  dysentery  are  of 
pyaemic  origin.  The  proof  of  this  is  sometitnes  found  in  the  traces  of  the 
outlines  of  smaller  cavities  on  the  walls  of  a  large  abscess.  But  allowing 
for  this  process  of  coalescence,  it  may,  we  think,  be  safely  affimied  that 
the  pypemic  liver  abscess  does  not  form  more  than  ten  per  cent  of  the 
eases  of  sup[>urative  hepatitis  associated  with  dysentery. 

The  existence  of  phlelutis  and  the  presence  of  pus  and  decomposing 
clots  in  the  veins  have  been  demonstrated  in  a  certain  numl>er  of  cases  of 


portal  pjrsemia,  and  if  carefully  sought  for  they  would  doubtless  hiivo  bctii 
found  in  more.  In  most  cases  of  abscess  in  the  liver  associated  with  ulcer 
of  the  stomach  or  dysenteric  lesionss  tA  the  large  intestine,  phlebitis  of  the 
radicles  of  the  portal  vein  has  been  assumed  rather  than  proved.  I 
failed,  after  careful  dissection,  to  fijid  any  trace  of  thrombus  or  pus  in  the 
veins  in  a  case  of  multiple  liver  abscesSj  associated  with  sloughing 
dysenteric  lesions  of  the  sigmoid  flexure  and  rectum  and  general  ulcera- 
tion throughout  the  colon.  It  must  l»e  confessed,  however,  that  negative 
results,  csjiecially  when  the  possible  points  of  inflammation  of  the  veins 
are  so  numerous  and  widely  scattered,  have  little  value.  Phlebitis  may 
exist  without  being  discovered,  and  pyaemia  may  exist  without  phlebitis. 
Thierfelder,  referring  to  the  numerous  observations  '*ia  which  the 
develupriient  of  abscesses  in  the  liver  is,  from  the  conrlition  of  the  ease, 
in  all  probability  traceable  to  the  formation  of  pus  in  some  parts  of  the 
roots  of  the  portal  vein,  although  a  broken-up  thrombus  is  nowhere  to  be 
found  in  tha  porUd  system,'*  suggests  as  an  explanation  that  the  remains 
of  the  throralms  may  already  have  been  dcstroved  at  the  time  of  exam- 
ination. Mow  far  this  explanation  is  applicaljle  to  the  class  of  casos 
under  consideration  I  do  not  venture  to  decide,  but  lo^iking  upon  the 
m.iss  of  ulceration  and  sphacelation  in  which,  in  dysentery,  the  vessels 
are  often  involved,  we  find  no  ditiiculty  in  understanding  the  entrance  of 
infective  micro-organisms  into  the  portal  circulation  \^"ithout  exciting 
spreading  intlammation  of  the  veins  and  ihe  formation  of  septic  co^igula. 

Of  sixty -one  obsei  vatiuns  selected  with  the  greatest  care  and  detail 
from  those  described,  and  tal>ulated  to  serve  as  a  basis  for  otir  descrip- 
tion of  the  disease,  we  find  that  phlebitis  of  the  portiil  vein  or  iu 
branches  was  demonstrated  in  nine  instances.  The  points  of  departure 
of  the  pyiemie  process  in  these  cases  were :  sloughing  of  the  caecum  or 
appendix  vermiform  is,  abscess  of  the  spleen,  ulceration  originating  in  the 
mesenteric  glands  and  involving  the  vena  jKirta,  ulceration  of  the  common 
bile  duct  extending  to  the  vena  porta  and  its  larger  branches,  and  inflam- 
mation of  the  umbilical  vein  in  infants. 

Of  fifty 'two  ernes  in  which  inflammation  of  the  veins  was  not  demon* 
st rated,  the  pyaenuc  suppuration  of  the  liver  was  referred  in  fifteco 
instances  to  various  lesions  of  the  gas tro-in test inal  canal  and  its  annexes. 
Among-^t  these  were  simple  and  cancerous  ulreration  of  the  stomach, 
ulceration  and  obstruction  of  the  Inle-ducts  or  gall-bladiier,  lithot'Omy  {in 
which  the  rectum  was  woundeil),  operations  for  fistula  in  ano,  and 
cauterisation  and  excision  of  ciincerous  growths  of  the  rectum.  In  a  case 
of  colotomy  recorded  by  Mr.  Bryant,  ulceration  had  extended  to  the 
submucous  celluliir  tissue  and  to  the  veins  in  the  neighbourhood.  Forcible 
replacement  of  a  prolap.*icd  anus  vv.'is  the  cause  of  the  disease  in  (hrea 
inst^inces  ;  and  an  operation  for  strangulated  hernifi,  in  which  an  irreducible 
mass  of  omentum  supp^irated  externally,  in  one  case. 

Thirty -seven  of  the  tabulated  cases  were  consecpient  on  dysentery. 
It  is  important  to  observe  the  character  of  the  lesions  when  small  abscesses, 
disseminated   through   the  substiince  of   the   liver,  are  associated   with 
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dysentery.  In  seventeen  ciiises  the  autopsy  revealed  sloughing  or  gjin- 
grenoiia  ulceration  of  the  large  intestine,  and  in  a  great  majority  of  tlie^e 
the  caecum  was  the  part  ehiefly  atfected.  In  two  of  the  cases  large 
portions  of  the  mucous  membrane  of  the  bowel  had  been  pissed  by  stnoL 
In  others,  the  largo  intestine  was  ukerated  throughout  and  often  thiekeiied. 
In  one  case  only  did  the  ulcerative  process  in  the  large  intestine  appear 
t^j  ha\'o  been  of  a  minor  grade.  We  may  conclude,  therefore,  that 
unhealthy  suppuration  in  any  portion  of  the  portal  tract  may  give  rise 
to  pyiemic  abscess  in  the  liver  ;  and  that  sloughing  of  the  submucous 
connective  tissue  of  the  bowel,  in  which  the  radicles  of  the  portal  vein 
are  necessiirily  invoUed,  is  the  form  of  lesicvn  most  frequently  observed 
when  the  pya^mic  process  is  consequent  on  dysentery, 

Pathologry. — The  pathology  of  portal  py.emia  difTers  in  no  respect 
from  that  of  general  pyuenniu  In  the  former,  as  in  the  latter,  we  have  to 
do  with  a  process  of  capillary  embolism  resulting  from  the  impaction  of 
masses  of  pyogenetic  micro-organ  isms,  or  of  infected  particles  leading  to 
necrosis  of  the  hepatic  cells  and  proliferation  of  the  connective  tissue 
elements  with  suppiiration. 

Morbid  anatomy* ^ — Wlion  the  vena  porta  contains  decomposing  clots, 
the  abscesses  are  invariahly  numerous  or  innumerable,  and  devoid  1  of  any 
limiting  membrane.  In  a  case  recorded  by  Marston,  arising  from  a  serai- 
ngrenous  contlition  of  the  appendix  vermifomiis  and  ca?cum,  the  liver 
was  enlarged,  full  of  stnal!  aiiscesses  from  the  fize  of  a  millet  seed  to  that 
of  a  walnut,  ''spreading  out  from  the  branches  of  the  porta!  veins  like 
ngs  from  a  tree/'  They  were  destitute  of  a  limiting  membrane,  and 
lc  lobules  were  surrounded  by  d^irk  rings  of  congestion  at  the  parts 
leiist  aifect4?*L  The  pus  in  these  cases  is  thick,  and  white,  sometimes 
with  a  tinge  of  yellow  or  green,  mrely  red-coloured  and  sanious. 

When  the  disease  ariaes  fi'om  limited  points  of  ulceration  in  the  gastro- 
testinal  canal,  in  the  l>ileHlucts,  or  gall -1  bladder,  without  the  pref?cnce 
clot  or  pus  in  the  larger  vessels,  the  abscesses  vaty  much  in  muuber. 
In  some  instances  seven  or  eight  only  have  been  foun<l ;  in  other  cases 
from  forty  to  fifty  ;  frequently  they  arc  to  l>e  reckoned  by  hundreds. 
They  are  genendly  fotmd  in  Iwth  lobes,  although  seldom  to  the  same 
tent,  and  they  are  often  most  numerous  towards  the  surface.  Occasion- 
ly  they  are  distributed  in  clusters  in  limited  portions  of  the  hepatic 
bstance.  Along  with  these  purulent  foci  we  fre(|uently  meet  with 
.rply-defined  pile  yellow  pitches,  from  three  to  twenty  lines  in  diameter, 
me  of  which  are  consistent  throughout — perhaps  even  more  firm  than 
lie  healthy  liver  substance — while  others  aro  softened  in  the  centre. 
Some  of  them  are  surrounded  with  rings  of  congestion,  others  are  without 
a  trace  of  hyperemia.  When  the  abscesses  aro  few  in  number,  the 
intervening  liver  substance  is  microscopically  healthy  ;  l»tit  if  the  de|x>!?its 
numerous,  the  liver  is  more  or  less  congested.  Whether  few  or  many, 
e  organ,  as  a  rule,  is  enlarged.  When  the  deposits  are  limited  to  one 
lobe,  it  is  enlarged  and  more  or  less  congested  ;  while  the  other  lobe  may 
be  healthy  or  only  slightly  congested.  How  completely  confined  to  one 
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lobe  the  disease  may  sometimes  be,  will  be  seen  by  ref erring  to  the 
beautiful  pkte  given  by  Annesley  {Dmases  of  India)^  ill  us  tra  ting  cut 
Ijcxvii.,  in  which  the  left  lobe  appears  of  normal  size  and  perfectly 
healthy  ;  the  lobules  being  distinct  and  well  marked,  while  the  right  lobe 
ia  much  enlarged  and  of  a  deep  purple  colour. 

When  the  disease  supervenes  on  chronic  dysentery,  the  liver  througb* 
outi  or  in  certain  areas,  is  more  or  less  diseased — -often  softened  and 
easily  broken  up,  or  firm  but  friable,  and  of  a  pile  drab  or  yellow 
coloun  W' hen  the  py^emic  suppuration  appears  during  the  course  of 
acute  dysentery  the  hepatic  substance  often  presents  a  healthy  appeah 
ance ;  but  there  are  many  exceptions  to  these  rules. 

When  the  patient  has  survived  the  attack  for  some  time  the  abscenos 
become  encysted,  Louis,  in  one  of  his  cases,  found  the  caWties  lined  by 
a  membrane  half  a  millimetre  thick,  %vhich  was  soft  yet  susceptible  of 
removal  by  traction  (11).  In  a  case  associated  with  tiy&ent^>ry,  recorded 
by  Morehead,  the  history  of  which  did  not  extend  beyond  sixteen 
days,  "  the  liver  was  studded  with  abscesses  about  the  size  of  walnuti, 
each  within  a  membranous  Img"  (17). 

The  spleen  is  generally  healthy.  In  some  instances  it  haa  been  found 
smaller  than  normal  and  firm  ;  or,  on  the  other  hand,  much  enlarged  and 
softened.  But  the  morbid  appearances  found  in  tins  organ  are  not,  aa  a 
rule,  causally  related  to  the  hepatic  disease. 

Although  it  ia  distinctive  of  portal  pysemia  that  the  liver  acts  aa  a 
barrier  to  the  passage  of  the  infective  micro-organisms  into  the  general 
circulation,  so  that  metastatic  abscesses  of  other  organs  are  seldom  met 
with  in  this  fona  of  pyaemia,  nevertheless  instances  do  occur  in  which 
the  disease  becomes  generalised.  Dance  records  an  interesting  case  of 
this  kind  in  which  ulceration  and  disorganisation  of  the  common  bile-duct 
extended  to  the  portal  veins,  penetrating  their  cavities  by  small  openingSi 
and  thus  allowing  the  bile  {probably  along  with  other  matters)  to  enter 
into  the  circulation.  The  portal  veins  contained  clots  and  pus.  In 
addition  to  numerous  abscesses  of  the  liver  there  were  petechias,  pustules, 
and  gangrene  of  the  skin,  with  numerous  metastatic  abscesses  in  the  lungs, 
muscles,  and  parotid  gland  (5). 

Symptoms,^ — ^The  symptoms  of  liver  abscess  due  to  portal  pysemia 
vary  according  to  the  presence  or  absence  of  phlebitis,  the  organ  which 
is  the  seat  of  the  primary  lesion,  and  the  extent  to  which  the  liver  itself 
is  involved.  I  shall,  therefore,  briefly  particularise  the  symptoma  met 
with  in  certain  groups  of  case^,  illustrating  special  features  from  my  own 
experience  and  that  of  others. 

It  is  exceptional  for  the  advent  of  portal  pyeemia  to  declare  itself  by 
an  array  of  symptoms  so  obtrusive  and  distinctive  as  those  that  usher  in 
the  general  pysemic  infection  It  is  mostly  when  the  disease  is  associated 
with  decomposing  clots  or  pus  in  the  portal  vcin^  or  some  of  its  larger 
branches,  that  severe  rigors  and  sweating  are  observed.  In  a  case  observed 
by  Busk  (2),  in  which  a  suppurating  mesenteric  gland  had  burst  into 
the  trunk  of   the  portal  vein,  there  were  frequent  rigors  followed   by 
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profuse  sweating,  a  icjeiise  of  sinking  and  geneiul  distress,  pain  in  the 
epigastric  region  and  janntiice.  Kigurs,  hyperpyrexia  and  sweating  are 
also  occasioniill y  ohsen  ed  when  phlebitis  of  the  portal  vein  or  its  affluents 
has  not  been  demonstrated  ;  but  these  symptomB  are  then  less  severe  and 
persistent  Except  in  the  cases  just  referred  to,  the  onset  of  portal 
pyeemia  is  marked  by  iiregular  chills,  fever  and  moderate  perspiration ; 
and  these  febrile  accessions  are  soon  followed  l>y  the  symptoms  which 
we  are  accustomed  to  call  '*  typhoid;"  Occasionally  fever  without  rigors 
or  sweating  may  be  the  initial  symptom;  and  in  not  a  few  cases  the 
preliminary  febrile  stage  ia  altogether  wanting,  and  the  sudden  accession  of 
typhoid  sjmptomis,  pun  and  more  or  less  enlargement  of  the  liver  are 
the  leading  features  of  the  malady. 

When  portal  pyofmia  is  dependent  on  idceration  of  the  stomach  there 
will  usually  be  a  history  of  gastric  troubles  pointing  towards  ulceration. 
The  liver  complication  generally  begins  with  the  milder  train  of  symptoms 
just  enumerated,  and  are  often  somewhat  ambiguous  in   their   nature. 
In  a  case  recorded  by  Louie  the  liver  disease  set  in  with  jaundice,  head- 
ache, pains  in  the  limbs  and  loins,  anorexia,  great  thirst,  and  a  dull  pain 
in  the  epigastrium.     There  was  a  feeling  of  resistance  or  fulness  in  the 
right  hvpochondrium,   the  pulse  was  rapid,  and  the  skin  hot  and  drj. 
Then  followed  severe  pain  in  the  region  of  the  gall-bladder,  and  during 
the  last  eight  days  of  illness  there  were  diarrhoea,  nausea  and  prostration. 
There  were  no  rigors  throughout  the  whole  course  of  the  disease.     On 
examination  the  liver  was  found  enlarged,  softened  and  ecchjmo^ed  at 
points,  and  contained  a  great  number  of  encysted  abscesses  from  four  to 
five  Lines  in  diameter.     In  a  case  which  came  under  my  own  observation 
^^the  symptoms  were  much  more  distinctive.     Symptoms  of  chronic  ulcd'a- 
Ktion  of  the  stomach  \xgt^  followed  by  irregtilar  chills,  fever,  and  moisture 
^^Eof  the  skin^  with  marked  pain  In  the  hepatic  region — especially  in  the 
Hnght  hypochondrium — slight  enlargement  of  the  organ,  vomiting,  diarrhoea, 
^^^ftnd  great  prostration.      There  were  about   thirty  small,  non -encysted 
abscesses  scattered  through  the  right  lobe,  from  the  size  of  a  hazel-nut  to 
that  of  a  walnut^  and  a  few  smaller  points  of  suppuration  in  the  left 
lobe. 

\Mien  ulceration  of  the  gall-bladder  or  obstruction  of  the  bile-ducts  is 
the  primaiy  lesion,  thu  symptoms— <>t her  than  those  of  a  typhoid  type — 

>Are  by  no  me^ns  uniform.  We  may  expect  in  these  cases  a  history  of 
.Wliary  colic.  Gall-stones  or  sappiu'ation  in  the  gall-bladder  may  lead  to 
multiple  abscess  in  the  liver  in  two  ways — (i.)  by  extension  to  the  porttd 
Tein,  the  bile-ducta  being  healthy ;  (ii.)  by  setting  up  suppurative 
cholangitis  (ri£/(?  art  **  Cholangitis/' p.  249).  Suppuration  is  frequently 
announced  by  irregular  febrile  accessions  and  sweating.  Sometimes  fever 
alone,  without  rigors  or  sweating,  is  present.       Pain  is  generally  com- 

•plained  of,  but  is  often  referred  at  the  beginning  to  the  epigastrium,  less 
frequently  and  distinctly  to  the  right  or  left  hypochondrium ;  although 
at  a  later  stage  of  the  tlisease  pressure  over  the  hefrntic  region  seldom 
fails   to  elicit  signs  of   pain.     Enlargement  of  the  organ  will  be  made 
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out  by  pal|mtion  and  percussion.  Tomiting  and  jaundice  are  oft-rn 
present  in  this  form,  but  have  little  pathognomonic  Bignificance.  I'pn 
the  whole,  fever,  pain  in  the  hepfUic  region,  and  enlargement  arc  ihe 
Bjrmptoms  which  point  most  directly  to  suppuration.  The  pvsemic  naturt 
of  the  disease  must  be  inferred  from  the  accompanying  const  itntiotuJ 
symptoms,  which  we  have  spoken  of  as  "typhoid."  The  paticctV 
features  become  suddenly  bhruiiken  ;  prostration,  oppressioa,  cold  swenl6, 
and  diarrhcea  set  in.  The  mind  may  remain  clear  until  the  last,  but 
in  many  cases  stupor  and  delirium  set  in  before  death.  One  or  more 
of  the  initial  symptoms  may  be  absent;  the  typhoid  condition  never 
fails  to  make  its  appearance. 

Febrile  symptoms  may  usher  in  pye^mia  when  it  follows  opemtiom^ 
on  the  rectum,  or  disease  of  this  part ;  but  in  some  instances  the  suddri 
supervention  of  typhoid  symptoms  has  been  the  first  indication  of  ihd- 
disease.  There  may  be  little  complaint  of  pain  in  the  region  of  the  liv 
in  such  cases,  and  the  invasion  may  consetpiently  be  overlooked  unl 
sought  for  J  but  a  careful  examination  of  the  organ  will  usually  revcall 
the  presence  both  of  piin  and  enlargement.  After  repeated  aj»d  violent 
attempts  to  reduce  a  prolapsed  anus^  Cniveilhier  observ^ed  the  ex[»ression 
of  the  pcitient  to  change  on  the  same  day  (an  important  indication  of 
pytemie  mischief).  The  pulse  became  small  and  frcfjucnt ;  the  patient 
fell  into  a  state  of  prostratitm,  with  cold  skin,  vomiting,  hiccup,  and 
stupor,  but  without  much  pain,  and  died  on  the  fifth  day  after  the 
operation. 

When  pyfemic  abscesses  in  the  liver  occur  during  the  course  of 
dysentery,  the  symptoms  of  hepatic  suppiu^ation  will,  in  moat  cases,  W 
recognised,  unless  indeed  the  attention  be  absorlwd  l>y  the  urgency  of  the 
primary  disease.  The  supervention  of  fever,  during  the  progress  of 
dysentery,  or  it^  markctl  increase  should  suffice  to  direct  attention 
to  the  liver.  If  suppuration  is  detected,  its  pyiemic  character  will  bft 
inferred  from  the  uniform  enlargement  of  the  organ,  the  al>sence  of 
bulging  or  localised  pain,  and^  above  all,  from  the  rapid  development  of 
the  train  of  symptoms  which  we  have  already  described.  Should  the 
dysenteric  symptoms  p<3int  to  sloughing  of  the  large  intestine,  this  will 
naturally  give  increased  significance  to  the  other  phenomena  indicative  of 
pyaemia. 

DlagTiosis.~^If  we  compare  the  symptoms  of  portal   witb  those 
general  pyajiuia,  two  features  become  appiient  at  once.     Those  symptomi' 
of  the  genera!  infection  which  depend  on  localisations  in  the  lungs,  BpleeOi' 
kidneys,  heart,  joints,  and  connective  tissue  are  absent  in  p^>rtal  pysemta,j 
In  most  instances  also*  as  wc  have  seen,  rigors  and  sweats  are  less  fr( 
quent,  less  severe,  and  persistentj  or  even  altogether  wanting.     The  oth 
symptoms  significant  of  a  general  pyosepticsemic  infection  of  the  systei 
are  present,  and  pretty  much  alike  in  both  forms.     The  p;itient*8  features 
become  pinched,  anxious,  and  pale ;  he  is  dull  and  drowsy  or  restless  and 
agitated,  there  is  a  feeling  and  appeai'ance  of  great  oppression,  the  skin 
and  conjunctiva  become  sallow  or  jaundiced,  there   are   cold  sweats. 
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thiret,  huiTiod,  feeble  and  irregular  action  of  the  liearfc,  rapiil  emaeiation 
and  diarrhcea  ending  in  exhatistion  or  coma.  These  syiupt^:>m3  af)pe<'inng 
during  tlie  progress  of  a  disease  associated  with  ulceration  or  sloughing 
within  the  portal  tract,  accompanied  by  the  usual  signs  of  hepatic  sup- 
puration, indicate  the  formation  of  pyiemic  abscesses  in  thu  liver. 

Kekch  and  Kiener,  who  liave  not  recognised  the  distinction  between 
portal  and  general  pytcmia  on  the  one  hand,  or  between  the  ])yaMnic  and 
tropical  form  of  liver  abscess  associated  with  dysentery  on  the  other, 
have  nevertheless  drawn  attention  in  a  very  particular  manner  to  the 
frequency  with  which  the  train  of  symptoms  I  have  just  eiuimerated  are 
found  relatod  to  multiple  and  anmll  aljsces&es  of  the  liver,  "Our  in- 
quiry,'' they  say,  **  has  shrjvvn  us  the  frequent  correlation  between  acute 
hejmtitis  accompanied  with  more  or  less  marked  typhoid  symptoms  and 
the  multiplicity  ami  small ness  of  the  purulent  foci.  This  correlation  is 
atfiTUied  by  facts  sufficiently  numerous  to  warrant  our  bringing  it  into 
relief*'  (10).  The  fact^  lead  us  farther,  and  juatify  the  distinction  here 
made  between  portal  an(i  general  pyiemia,  and  between  portal  pyaemia 
and  the  liver  abscess  usually  associated  T^ith  tropical  dysentery.  Typhoid 
symptoms,  simihir  to  those  met  with  in  pyaemia,  appear  in  connection 
with  the  formation  of  the  multiple  pyoseptictemic  deposits  following  the 
opening  of  a  tropical  abscess ;  and  also  as  a  result  of  purulent  absorption 
from  an  unopened  abscesK.  In  neither  case  can  the  symptoms  be  mistaken 
for  those  of  portal  pytemia. 

Prognosis. — It  is  unnecessary  to  say  that  the  prognosis  is  always 
highly  unfavourable.  Recovery,  no  doubt,  occasionally  takes  place  by 
absorption  when  the  abscesses  arc  few,  or  l>y  the  fusion  of  a  group  of 
snialler  purulent  fcKi  into  a  single  abscess  and  its  subsetpient  spontaneous 
or  operative  evacuation. 

Treatment.^Our  chief  hope  in  this  disease  clearly  lies  in  prophylaxis. 
The  mildeat  forms  of  inflammatory  action  in  any  psirt  of  the  portal  tract 
fihoubl  be  looked  upon  as  serious  from  their  possiLilo  results  :  and  the 
appropriate  remedies  should  be  sedulously  employed.  Asepsis  of  the 
intestinal  canal  should  also  l>e  maintained  .so  far  as  ptjssible  l»y  the 
me^ns  indicated  in  the  article  on  Dysentery  (vol.  ii.  p.  435),  When,  not- 
withstanding these  precautions,  the  disejise  has  arisen,  the  medical  treat- 
ment will  be  that  of  pyaemia,  and  the  surgical  treatment  that  of  liver 
abscess. 


SeCONPAKY  PYOSEPTIC.'Ex\nC  ABSCESS  OF  THK  LIVER. — This  fonm  of 
hepatic  suppuration  is  always  secondary  to  the  ripening — sjwntaneous 
or  operative — of  an  abscess  of  the  liver,  and  the  consc(|Uent  entrance  of 
infective  micro-organisms  from  without.  It  is  thus  met  with  as  a  sequel 
of  the  bursting  of  an  abscess  into  the  lung  or  bowel ;  but  much  more 
frequently  it  follows  the  opening  of  an  abscess  exteraally.  Notwith- 
gtjinding  the  use  of  antiseptics,  secondary  pyoseptica?mia  is  still  the 
danger  which  the  siugeon  has  most  to  drea^l  in  operating  for  liver  abscess. 

The  anatomical  eharacter  of  pyosepticffimia  is  the  appearance  in  the 
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immediate  vicinity  of  the  primary  abscess — occasionally,  also,  in  other 
part«  of  the  organ — of  small  abscesses  from  the  size  of  a  pea  to  that  of  & 
walnut,  or  even  larger.  They  are  often  surrounde*!  by  a  ring  of  con- 
gestion, and  are  destitute  of  pyogenetie  membntne.  Their  content«  luar 
be  either  a  wliite  pna  or  a  rt-i^ldish  s<'rons  fluid.  Sometimes  small  buff- 
coloured  circumscribed  nodules  are  also  met  with  in  various  stages  d 
abscess-formation . 

Symptoms. — The  external  wound  often  assumes  a  sloughy  gangrenon* 
appearance.  The  di8char|;e  from  the  abscess  may  become  scanty,  serous* 
and  of  a  red  colour ;  in  some  rases  it  remains  free  from  odour,  in  others 
it  becomes  ftetid.  The  walls  of  the  abscess  cavity  are  sloughy  or 
necrosed. 

The  constitutional  symptoms  are  similar  to  tbase  of  pyjemic  abscess — 
pinched  features,  febrile  accessions,  sweating,  rliarrhae<i,  rapid  loss  of 
strength  and  collapse. 
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Tropical  sitppurative  iiEpATiTis.^Defln!tion.^/7/ntrfl%,  ttopiciil 
hepatitis  presents  itself  as  a  febrile  hyper^nii^i  as9ociate<l  with  dysentery, 
or  independent  of  it,  and  terminating  in  resokition  or  suppuration.  In 
cases  which  do  not  end  in  resolution,  it  is  ajutti/jHuallf/  chai  actensed  by  the 
formation  of  one  or  more  large  foci  of  niicrobic  necrosis,  at  first  dikuse, 
afterwards  linn  ted  hj  a  pyogenetie  mend>rane.  Eikih^ieolhj^  it  is  tbe 
expression  of  hepatic  instifficiency,  the  result  of  the  impei^ect  adaptation 
of  the  liver  and  jussociated  organs  to  the  physiological  coiidilions — climatic 
and  otlier^ — imposed  upon  ihrm,  leading  to  fnnctioTial  and  nutritive 
chari*j;cs  which  determine  the  invasion  of  limited  are^s  of  the  he|>atic 
parenchyma  by  pyogenetie  bacteria. 

Etiology. — Grofjraphiml  disfnM ion. ^-One  of  the  most  striking  features 
in  the  etiology  of  this  form  of  suppnrative  hepatitis  is  its  practical 
restriction  to  tropical  and  Buhtropiail  regifms.  The  large  liver  abscess, 
except  as  the  residt  of  injiny,  counts,  as  Hirseh  remarks,  among  the  rarest 
of  diseases  in  temperate  and  €old  climates.  It  i*  only  in  the  extreme 
south  of  Euixjpe  that  it  beggjijaendemic  in  a  mild  degree.     The  relative 
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frequency  of  liver  abscess  in  certJiin  geographical  regit  ma  is  approximately 
measured  |jy  the  deaih-r»tea  from  hepatitis  among  the  troops  stationed  in 
them.  The  figures  in  the  following  table  refer  to  the  four  ye-ars  18t<8-91, 
except  for  Bengal^  China,  the  Straits  Settlementa,  and  Egypt.  For  the 
first  the  average  is  for  the  three  years  IS 88-90  ;  for  the  second  and 
third,  188Q-01 ;  and  for  the  fourth/l888  and  1889  only. 
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Death-rates  from  Hepatitis  per  1000  of  the  troops  stationed  in  India 
and  other  British  Possessions. 


Country. 

1 
1 

Country. 

1 

Country. 

Bengal 

1-85' 

China  . 

0'24 

West  ludiea 

0*23 

Madras 

178    1 

Maaritius     . 

148 

Bermuda 

O'OO 

Bombfty 

0'96 

South  Africa 

0  21 

Canada 

O'OO 

Ceylon 

0-88 

Egypt . 

118 

j  Gibraltar     . 

0*11 

StniU  SeUletnent^i 

000 

Malta  , 

0  43 

I 


The  fact  that  no  death  from  liver  abscess  occurre<i  in  the  Straits 
Settlemeniii  during  the  years  included  in  this  t^nble  sufficiently  proves, 
what  is  otherwise  well  attested,  that  under  onlinary  cireumstances  these 
Settlements  enjoy  a^s  marked  an  immunity  from  he})atic  abscesti  as  they  do 
from  malaria  and  dysentery.  The  experience  of  campaigns  in  the  Malayan 
Peninsula  has  shown,  however,  that  these  diseases  are  rather  latent  in 
the  noaobgy  of  the  Straits  than  absent  from  it.  llepjititiiii,  dysentery,  and 
remitt-ent  fever  were  found  by  Conwell  to  be  the  reigning  malatJies  among 
the  Eniop?an  trcK)ps  in  the  Islanfl  of  Peiiarkg  in  the  early  days  of  its 
occupation*  No  satisfactory  explanation  has  i>een  given  of  the  greater 
fatality  of  liver  abi^cess  in  India,  Ceylon,  anti  Mauritius,  as  comjiareil  with 
the  West  Indie^^;,  where  the  climate  is  eminently  tropical.  It  lias  been 
thought  that  the  insular  and  more  erjuable  climate  of  the  West  Indies,  and 
the  mitigating  Influence  of  the  sea-breezes  on  tlie  temperature,  go  far  to 
account  for  the  lesser  prevalence  of  supi>nrative  hepatitis  in  these  islands. 
Among  the  negro  population,  too,  of  the  West  Indies  the  disease  must 
be  exceedingly  i^re ;  for  Dr.  Mru.'naught  did  not  meet  with  a  single  case 
of  liver  abscess  in  a  negro  during  a  residence  of  twentytwo  years  in 
Jamaica. 

A  brief  notice  of  the  distribution  of  liver  abscess  in  other  tropiccil 
countries  must  suffice  as  supplementary  to  the  t^thlc  given  above. 

In  Africa,  abscess  of  the  liver  is  endemic  in  a  mild  degree  botli  in 
Algeria  and  Tmiis.  The  mortality  from  this  cause  in  the  ho^spitals  of 
Philippt'ville  and  I^ngie  (1H(]7'78)  formed  from  12  4  to  9'G  per  1000  of 
the  deaths  from  all  causes.  The  Briti,sh  troops  in  Kgypt,  as  w**  have  seen, 
sufler  Uj  a  considerable  extent,  but  Dr,  Sandwith,  whose  long  residence  in 


tbe  country  lends  weight  to  Ins  ol>seiTations,  informs  me  that  al>sce68  of 
the  liver  is  only  met  with  among  those  of  tho  iiMtives  who  are  aildicted  to 
the  nse  of  akohol  ;  while  the  orthfKclnx  Mussulman,  who  restricts  himself 
to  water,  altliough  he  may  sutter  from  hepatic  enlargement  is  seldom  the 
suhject  of  suppurative  hejuititis. 

In  Senegal,  aliscess  of  the  liver  is  one  of  tho  most  fatal  disoa^ses  of  the 
European  residenti^,  uLUsiiig  one-thini  or  more  of  the  tot«U  mortidity  ;  biil 
here,  too,  it  seldom  affects  the  natives.  In  tlie  French  Soudan  and  thtf 
U|ipur  Congo  it  is  rarely  met  with  except  in  connection  with  dysentery 
and  diarrhiea.  Alung  the  east  coast  and  inland  regions  of  Africa,  where 
dysentery  is  common  and  fatid,  ahsccss  of  the  liver  is  said  to  be  compam- 
tively  rare.  As  regards  the  island  of  Zanzibar,  in  pjirticular,  we  have  the 
recent  and  explicit  testimony  of  Drago  to  the  elleet  that  hepatitis  and 
abscess  of  the  liver  are  ahnost  imkno wn  there.  Dysentery  and  liver 
abscess  are  alike  prevalent  in  Mauritius,  and  the  latter  is  by  no  ineanA 
restricted  to  the  white  population.  Here  in  a  large  pro[K:>rti(»n  of  casei 
these  two  di semises  run  their  course  independently  of  each  other  In  th« 
Seychelles  group,  again,  malaria  is  unknown,  dysentery  exceedingly  lata], 
and  abscess  of  the  liver  ojily  moderately  prevalent. 

Turning  to  Asia,  it  may  be  noted  that  suppurative  hepatitis  is  not 
severely  endemic  in  Cochin  Chinaj  where  it  furuished  (1861-G4)  a  propor- 
tion of  one  in  fifty-four  deaths.  In  Tonkin  it  gives  rise  to  about  3 
per  cent  of  the  total  mortality  iimong  I  he  French  troops. 

Our  accounts  of  the  ex*tent  to  which  liver  abscess  prevails  in  the  low- 
lands of  Mexico  and  Centra!  Amenca  are  far  fi'om  precise,  but  they  justify 
the  conclusion  that  it  forms  a  much  less  important  element  in  the  pathology 
of  the  Western  than  of  the  Eastern  Hemisphere.  In  British  Cruiana  sup- 
purative  heiMtitis  is  not,  upon  the  whole,  of  frequent  occurrence.  Out  of 
457  consecutive  aut0)>sies  made  in  the  (ieorgetowu  hospitid,  we  find  no 
more  than  two  Ciises  of  liver  abscess  mentioned  ;  and  the  disease  furnished 
unly  21  ailmissious  during  the  four  years  lt«86-89,  out  of  nearly  30,000 
pittients.  Nor  does  it  appear  to  be  more  common  in  the  neighbouring 
countries  of  Surinam  anfl  Cayenne.  The  statements  respecting  Brazil 
seem  to  piint  to  its  somewhat  frequent  occurrence  in  certain  districta, 
but  it  does  not  appear  to  be  severely  endemic  in  any  part  of  the 
country. 

In  contrast  to  the  comparative  immunity  from  liver  abscess  which 
these  regions  enjoy,  is  its  marked  fatality  along  the  shores  of  Peru  arid 
Chili.  About  21  per  cent  of  the  subjects  sent  t«>  the  anatomical  theatre 
in  Valpiraiso  were  hnund  t-o  have  liver  al>8cess.  This  jx)ints  to  its  extreme 
frequency  at  any  i-aie  among  the  poorer  classes  in  that  city.  In  the 
more  temperate  districts  of  Chili  south  of  latitude  35"^,  abscess  of  the 
liver  ceases  to  be  endemic. 

A  review  of  the  geographical  relations  of  hepatic  abscess  appears  to 
warrant  tho  following  eonelusions :  (a)  Abscess  of  tho  liver  is  practically 
restricted  to,  and  is  everywhere  more  or  less  prevalent  in  tropical  and  sub- 
tropical regions,   (b)  Its  fret|uency  in  warm  elinuites  does  not  bear  a  strict 
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relation  to  latitude  or  mean  temperature.  Those  tropical  countries,  such 
as  the  Straits  ScttlemeoLs  aod  Guiana,  in  which  liver  ahsccss  is  cninpara- 
tivoly  nire»  are  distinguished  by  an  e<|ual»le  and  moist  climate;  while  many 
of  the  regions  in  which  suppurative  hejmtitis  is  severely  endemic  are  char- 
acteriaetl  either  by  great  ranges  or  sudden  transitions  of  temperature.  In 
Senegal,  for  example,  where  liver  abscess  is  so  fatal,  the  temperature 
during  the  day  may  reach  from  95°  to  104^  F.,  falling  at  night  to  04"  or 
60^.  (c)  Liver  abscess  exists  in  countries  where  malaria  is  unknown,  as 
in  the  Seychelles  group,  the  ishind  of  Ko<irigues,  and  also  in  Chili  and 
Mauritius,  in  both  of  which  malaria  has  only  appeared  in  quite  recent 
times.  On  the  other  hand,  it  is  never  absent  from  tlie  pathology  of  a 
tropical  comnry  in  which  dysentery  is  endemic  ;  although  the  facts,  so  far 
as  they  are  ascertained,  do  nut  support  the  sweeping  conclusion  of 
Chauffart  that  **  the  more  frcf|uent,  grave,  and  persistent  dysentery  is  in 
a  country,  in  the  like  proportion  will  suppurative  hepititis  he  frei|uent, 
persistent,  and  grave/*  {/7)  In  tiopical  countries  ordinarily  exempt  from 
the  malady  it  will  appear  in  a  severe  form  among  Enr<j])eans  subjected  to 
unusuiil  exposure  and  fatigue*  (^ )  Dysentery  and  hepatic  abscess  may 
be  prevalent  in  a  given  region,  but,  nevertheless,  be  to  a  lar|j;e  extent 
independent  of  each  other. 

RtUiiimi  to  aldfudt', — The  occasional  occurrence  of  hepatic  abscess 
in  Europeans  trati^iiforrcsd  from  a  coast  to  a  hill  station  is  no  more  incon- 
sistent with  tlic  f;iet  that  the  disease  becomes  less  frequent  (other  things 
being  equal)  In  pruporLion  tv^  the  increase  in  altitude  reduces  the  tempera- 
ture to  that  of  higher  latitudes,  than  its  occasional  occurrence  in  those 
who  have  returned  to  England  is  inconsistent  with  the  prove<i  immunity 
of  temperate  climates  from  liver  abscess.  Ruuis  stiitLS  thttt  in  Algeria 
abscess  of  the  liver  is  unknown  or  rare  in  localities  such  as  Mt-deah, 
Milianah,  etc.,  the  altitude  of  which  reaches  or  exceeds  1000  metres. 
Jonrdanet  likewise  found  the  disease  to  be  ntre  at  the  higher  elevations 
in  Mexico,  A  moderately  cle^  ated  spot  may,  however^  from  local  circum- 
stances,  be  more  proiiuctive  of  hepatitis  than  the  sea- coast.  Liver 
abscess  is  undoubtedly  less  fatal  in  the  moie  elevated  and  colder  districts 
of  the  North-West  Provinces  of  Inilia  thitii  in  Lower  Bt^ngal.  The  death- 
rate  from  hepatitis  in  the  Presidency  district  of  Bengal  (1  SSI -88)  was 
1'85  ;  in  Peshawar,  at  an  elevation  of  1110  feet,  it  wus  080  per  1000* 

Mdeorobfjiml  mndition}?. — Hiffh  trmpffraiure, — A  careful  consideration 
of  the  latitudinal  and  allitudinjil  relations  of  hepiitic  abscess  jwints  very 
conclusively  to  the  influence  of  a  high  mean  temperature  as  an  im- 
portiiut  f.'ictor  in  its  etioh>gy.  That  the  high  temperature  i>f  the  tropics, 
more  thiin  any  concurrent  meteorological  element,  is  the  chief  climatic 
factor  in  determining  the  geograjihical  distribution  of  liver  abscess,  is 
confirmed  by  the  observation  of  Hon  is  that  in  Algeria  those  years  when 
the  heat  was  unus\ially  severe,  such  as  1843,  1847,  1853,  and  1849, 
never  failed  to  furnish  an  increased  number  of  cases  of  liver  abscess,  and 
that  the  disease  is,  upon  the  whole,  most  prevalent  in  localities  where 
the  temperature  is  excessively  high.     Budd  ascribes  the  prevalence  of 


abscess  of  the  liver  in  the  tropics  to  the  greater  frocjuency  of  dysentery 
in  warm  climatea.  But  if  heat  plays  no  important  paxt  in  the  causation 
of  tropical  abscess,  it  is  difficult  to  explain  why  it  should  become  to  8uch 
&  large  extent  divorced  from  the  dysentery  of  temperate  climates  The 
objection  urged  by  this  distinguished  authority  against  the  influence  ot 
heat  as  a  factor  in  the  genesis  of  liver  abscess,  namely,  that  men  employed 
in  japanning,  and  other  processes  in  the  arts,  are  exposed  to  heat  much 
greater  than  that  of  India,  but  do  not  suffer  in  consequence  from  liver 
abscess,  is  based,  I  venture  to  think,  upon  a  defective  appreciation  of 
the  conditions  of  life  in  the  tropics.  Nor  is  it  to  be  admitted  that  those 
subjected  to  constant  and  great  heat  in  temperate  climates  in  cotinection 
with  manufacturing  processes  never  suffer  from  liver  abscess.  A  typica! 
case  of  the  disease  is  recorded  by  Gra^'t■s  as  having  occurred  in  a  robtist 
maiif  by  trade  a  glass-blower — an  employment  in  which  the  workmeo 
are  subjected  to  intense  heat.  A  closer  examination  into  the  history  of 
the  conifKiratively  rare  cases  of  i<liojmthic  aliseess  met  with  io  temperate 
climates  must  Lo  nifide  before  Bufld's  statement,  tbat  those  who  are  ax- 
posed  to  great  heat  iu  temiMjrato  climates  do  nf>t  siitTer  from  liver  abscess^ 
can  be  accepted.  In  short,  as  Maclean  has  remarked,  **  it  is  impossible  to 
overlook  the  influence  of  a  continued  high  temperature  in  causing  suppura- 
tive inflammation  of  the  liver,  although  some  esteemed  authoi"s  have  made 
light  of  it/'  I  am  inclined  to  place  expoi^ure  to  a  constant  high 
temperature  in  the  first  rank  as  a  predisposing  cause  of  tropitml  liver 
abscess ;  and  clinical  observations  seem  to  show  that,  in  exceptional  in- 
stances, temporaiy  oxjxjsure  to  excessive  heat  may  also  act  as  an  exciting 
cause  of  the  disease  (9), 

l-ki^situ(It\'i  of  kmjMrature. — ^In  our  review  of  the  geograpbical  dis- 
tribution  of  liver  abscess  we  have  already  observed  its  prevalence  in 
regions  where  there  are  great,  frequent,  and  siid<len  transitions  of  tempera- 
ture.  Clinical  facts  point  ele^irly  in  many  indtancos  to  a  chill  as  the 
exciting  cause  of  the  disciisc  in  those  whose  constitution  has  been 
impaired  by  tropical  heat.  I  may  mention  one  case  ivhich  came  under 
my  own  observation  in  which  the  facts  could  bear  one  interpretation 
only.  A  young  man  belonginj^  to  the  Indian  pupnlation  of  Mauritius, 
who  had  previously  enjoytnl  good  heidth,  and  hud  never  sufTcred  from 
diarrhtea  or  dysentery,  presented  himstlf  with  an  abscess  in  the  right 
lobe  oi  the  liver.  His  account  was  that,  bi'ing  employ eci  as  a  night 
guardian,  he  had  spent  the  afternoon  and  evening  drinking  arrack  with 
his  com|jauions.  Ho  fell  asleep  at  night  on  the  damp  ground,  and  aw*oke 
next  morning  with  severe  pain  in  the  right  side,  which  persisted,  and 
was  soon  followed  by  fever,  and  terminated  in  abscess.  Instances  of  this 
nature  are  within  the  experience  of  all  who  have  had  occasion  to  see 
much  «*f  the  disease. 

Sif  Ranald  Martin  states  that  he  frequently  observed  acute  infiamma- 
tion  of  the  liver  follow  exposure  to  a  cold  north  wind  in  jieople  issuing 
from  heated  ball-rooms  in  Calcutta  (Macle^ut).  Larrey,  in  his  account  of 
the  French  campaigiis  in  Eg)  pt  and  Syria,  gives  it  as  the  result  of  his 
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experience  that  suppression  of  the  perspiration  by  a  chill  wjis  one  of  the 
moat  frequent  causes  of  liver  abscess  among  the  troops. 

Peistmnl  ifijlaences, — Age. — Hepatic  abscess  is  chiefly  a  disease  of 
adult  life.  Among  23,850  soldiers'  children  in  India,  three  deaths  were 
caused  by  liver  abscess — a  ratio  of  01 3  per  1000;  which  is  about  a 
tenth  of  the  mortality  of  the  army. 

iSer.— Of  11,413  soldiers'  wives,  for  which  data  are  available,  8  died 
of  abscess  of  the  liver,  or  0*70  per  1000,  which  is  about  one-half  of  the 
death-rate  of  the  men.  It  may  be  assumed  that  among  women  of  the 
higher  classes  liver  ahsecss  is  still  less  common.  The  rarity  with  which 
women  are  attacked  in  Egypt  has  been  noticed  by  several  authors  (7),  and 
is  confirmed  by  the  testimony  of  Siindwith, 

Edce,— It  is  everywhere  remarked  that  the  natives  of  tropical  countries 
are  much  less  liable  to  suppurative  hcp;ititis  than  Europeans,  The  death- 
rate  per  10 00  of  the  European  troops  from  abscess  of  the  liver  in  1890 
was  1*05,  while  that  of  the  native  army  was  OOvi — the  death  ratio  of 
Europeans  being  thus  thirty -five  limes  higher  than  that  of  the  natives  of 
India.  For  the  two  prcce^ling  years  the  European  death-rate  was  twenty- 
five  times  higher  than  that  of  the  natives.  We  shall  be  the  !ess  disposed 
to  exaggerate  the  admitted  importance  of  dysentery  as  a  factor  in  the 
causiition  of  liver  aljscess  if  we  Ijcar  in  mind  that  dysentery  is  quite  a 
common  and  falal  diseitse  among  t!ie  native  races  of  India.  No  doubt 
the  habits  of  the  two  races  count  for  much  in  this  conncetion. 

Conwell  states  that  "the  native  domestics  who  acquire  European 
vices  are  equally  or  more  subject  to  hepatitis  than  the  Europeans."  It 
may  at  leiist  be  said  that  their  immunity  from  the  disease  is  much  less- 
ened by  contracting  drinking  habits.  I  may  remark  that  b'ver  abscess 
is  by  no  means  rare  among  the  coloured  Creole  and  Intlian  populations 
of  Mauritius.  Respecting  the  comparative  liability  of  Eurojieans  of  dif- 
ferent nationalities  to  contract  liver  abscess  on  being  removed  to  the 
tropicjs,  we  have  the  valuable  hut  narrow  experience  of  Haspel,  who  had 
charge  of  a  foreign  legion  in  Algeria.  He  found  the  Italians,  Spaniards, 
and  natives  of  the  south  of  France  to  resist  the  diseases  of  Algeria  (in- 
cluding hepatitis)  infinitely  better  than  the  natives  of  the  north  of  Europe. 
They  proved^  he  says,  physiologically  better  adapted  to  the  country. 

AcdinMtififjtwrL^-Leugth  of  residence  in  the  tropics  does  not  diminish 
but  rather  tends  to  increase  the  liability  of  Europeans  to  suppurative 
infiammation  of  the  liver;  iis  will  be  seen  from  the  fodowing  figures,  by 
Brydouj  relating  to  the  European  anny  of  India  (1873-76),  and  showing 
the  proportion  of  deaths  from  liver  abscess  to  100  deaths  from  all  causes 
at  diflerent  periods  of  service  : — 


Fiwt  Ibitr  yeai^ 
14*0 


Fifth  to  Mventh  yew, 
18'9 


Above  tevtn  yean, 
IGO 


Food  and  Drinh — Free  living,  and  an  excessive  use  of  animal  food, 
when  combined  with  want  of  exercise,  have  been  ltK)ked  upon  as  a  cause 
of  the  disease.     This  may  be  true,  perhaps,  in  respect  to  Europeans,  but 
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experience  proves  that  it  is  seWom  tlie  penalty  attAched  to  errors  of  this 
kind  in  the  c^ise  of  natives  who  absudn  from  alctihoL  The  abuse  of 
alcohol  in  any  of  it^  forms  is  one  of  the  most  potent  of  the  remote  causes 
of  liver  abscess.  '*  We  seldom,"  siiys  Cay  ley,  **mcot  with  cases  of  hepa- 
titis or  liver  abscess  among  total  abstjiiners,  except  the  p\  jemlc  form 
directly  associated  wdth  dysentery,  hot  moderate  drinkere  are  liable  to 
suffer."  I  would  only  add  that  alcohol  ia  also  to  be  reckoned  among  the 
causes  of  liver  abscess  associated  with  dysentery. 

SetLtf/mil  prevalence. — Hepatitis  is  everywhere  most  frequent  after  the 
heats  of  summer  have  exerted  their  depressing  inHuence  on  the  body, 
and  the  colder  weather,  w4th  gix^ater  thermometrical  fluctuations,  seta  i 

Relation  to  dysentery* — No  point  in  connection  with  the  otioloj^ 
of  liver  abscess  has  given  rise  to  so  many  conflicting  suitcmcnLs  and 
hypotheses  as  that  of  its  relation  to  dysentery.  I  shall  here  confiiie 
my  attention  solely  to  matters  of  fact.  The  frequency  of  d^^sentery 
as  a  complication  of  liver  abscess  is  a  matter  of  contention.  Waring 
found  ulceration  of  the  large  intestine  in  147  out  of  l!04  autopsies 
of  peraoris  who  died  of  liver  abscess —a  mtio  of  7:2*16  per  cent.  This 
agrees  almost  precisely  with  an  analysis  I  have  made  of  111  cases 
reported  by  English  and  French  authors.  Kelsch  and  Kiener,  on  the 
other  hand,  found  that  260  out  of  314  cases,  or  86  per  cent»  were 
complicated  with  tlysentery,  and  they  add  that  this  proportion  would 
have  been  still  great^jr  if  they  had  t^iken  into  account  22  cases  in  which, 
according  to  the  symptoms,  dysentery  had  very  probably  occurred  (15). 
It  is  upon  these  figures  that  the  existence  of  liver  abscess,  not  associated 
with  dysentery,  is  declared  by  the  French  school  to  be  quite  an  excep- 
tional occiu'rence  ;  and  upon  them  is  based  the  proposition  that  both  are 
due  to  one  micro bic  cause*  To  this  school,  indeed,  liver  abscess  is  bat 
an  incident  in  the  course  of  dysentery.  The  latest  figures  bearing  upoi 
this  problem,  derived  from  the  reports  of  the  Ssirdtary  Cimuuissionerg' 
with  the  Government  of  India  for  the  year  18D2-93,  show  that  the  deaths 
from  liver  abscess  numliered  137  \  and  that  of  these  only  58,  or  42*3  per 
cent,  were  found  associated  with  dysentery.  If  w'e  are  prepared  to  accept 
these  figures  as  even  approximately  coiTect,  we  shall  have  to  admit  that 
the  BO-called  idiopathic  form  is  of  much  more  frequent  oeeuiTcnce  in 
India  than  the  estimates  derivetl  from  reported  cases  bad  hitherto  led  us 
to  suppose;  and  if  wo  bear  in  miufl  that  most  of  the  cases  succesisfully 
opemted  on  belong  to  the  class  of  those  not  associated  with  dysentery,  it 
will  be  o\'ident  that  the  proixirtion  of  cases  treated  in  which  the  disease  is 
independent  of  dysentery  must  l>o  higher  than  the  ratio  given  almve,  which 
is  based  upon  necropsies.  The  frequency  of  a  dysenteric  complication  in 
fatal  cases  of  liver  abscess  doubtless  varies  in  dilferent  countries  and  eir- 
cumstances,  but  the  view  that  uncomplicated  cases  form  a  quite  unim- 
portant rc^siduum  of  the  whole  cannot  be  maintained. 

Wbat  is,  then,  the  frc^piency  of  hepatic  abscess  as  a  complication  of 
dysentery?  According  to  a  very  complete  table  compiled  by  Hirsch  of 
2377   autopsies  of  tropical  dysentery,   hepatic  abscess  was  present  in 
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the  ratio  of  19'2  per  cent,  which  agrees  closely  with  the  estimates 
arrived  at  from  a  much  smaller  imraber  of  autopsies  made  in  Algeria. 
It  is  usually  the  severer  cases  of  dysentery  that  become  complicated 
with  hepiktitis.  In  forty-tive  autopsies  of  dysentery  recorded  by 
Morchead,  four  only  were  complicated  with  liver  abscess,  and  in  each 
of  these  sloughing  lesions  were  present  in  the  bowel  (cases  59,  65, 
72,  81). 

When  we  turn  to  temperate  climates,  it  is  rare  to  find  dysentery  com- 
plicated with  liver  abscess,  Thierfelder  informs  us  that  in  231  autopsies 
of  persons  who  had  died  of  dysentery  in  Prtigue  between  February  1840 
and  September  184B  no  instance  of  abscess  of  the  liver  was  found.  The 
same  was  true  in  the  eighty  eases  of  epidemic  dysentery  observed  by 
Kicmeyer  in  the  military  hospital  *at  Nancy  and  examined  after  death. 
Dr.  Marston  states  that  of  the  great  number  of  soldiers  fi'om  the  Ciimea 
suifering  from  dysentery  who  came  under  his  charge  in  the  Malta 
hospital,  only  two  were  subjects  of  liver  abscess,  Baly,  again^  did  not 
meet  with  a  single  case  of  abscess  of  the  liver  in  the  many  hundreds 
who  died  of  dysentery  at  Millhank.  It  appears,  however,  to  have  been 
somewhat  more  common  as  a  complication  of  the  famine  dysentery  of 
Irelajid  ;  but  accurate  statistics  of  this  epidemic  are  wanting* 

As  regards  the  priority  of  the  diseases  when  found  associated  in 
tropical  countries,  we  may  state  that,  out  of  fifty-six  observations  bearing 
upon  the  point  before  us,  the  liver  abscess  and  dysentery  arose 
simultaneoii!?ly  in  seventeen  instances ;  the  hepatic  symptoms  appeared  at 
some  time  during  the  course  of  dysentery  in  twenty  cases,  and  in  four  of 
these  the  dysenteric  symptoms  ceased  or  diminished  as  the  hepatic  disease 
appeared.  In  seven  cases  there  had  been  a  history  of  a  previous 
dysenteric  attack  dating  from  six  to  twelve  months  before  the  onset  of 
symptoms  of  liver  disease.  In  twelve  cases  the  hepatic  symptoms  had 
preceded  the  advent  of  the  dysentery* 

It  is  oln  inus  from  the  facts  before  us  that  liver  alsscess  often  occurs 
as  an  uncomplicated  disease,  and  that  when  complicated  with  dysentery 
it  not  infrtHjuently  precedes  it.  Yet  on  the  other  hand^  if  we  bear  in 
mind  that  in  a  varjnng,  but  still  large,  proportion  of  cases  suppurative 
hepatitis  is  associated  with  dysentery  ;  that,  In  a  considerable  extent,  the 
two  diseases  are  endemic  in  the  same  localities,  and  rise  and  fall  in 
frequency  s\Tichronously,  and  that  the  one  is  often  preceded  or  followed 
by  the  other,  we  shall  be  compelled  to  admit  that  the  doctrine  of  simple 
coincidence  is  inadmissible.  The  nature  of  the  relation  between  the  two 
will  he  considered  in  the  seqiieL 

Morbid  anatomy.— In  about  75  per  cent  of  the  cases  the  abscess  is 
solitary,  in  1 1  per  cent  double  ;  w^hile  in  alxiut  1 4  per  cent  the  number 
of  abscesses  exceeds  two.  These  facta  ha\'e  an  important  bearing  both  on 
the  pathology  and  prognosis  of  the  disease. 

In  considerably  more  than  half  of  the  cases  some  portion  of  the  right 
lobe — frequently  its  convex,  upper,  or  outer  surface — is  affected.  In  its 
initial  stage  the  abscess  is  generally  seated  at  a  greater  or  less  depth 


within  the  substance  of  the  liver;  but  in  a  certain  number  of  instances 
(according  to  my  observations,  6  to  9  per  cent)  it  is  superficial  from  the 
beginning. 

The  pus  is  generally  thick  and  white,  or  tinged  yellow  or  green  : 
more  rarely  it  is  dark  red  or  chocolate  coloured,  and  of  the  ordinary  con 
sistence  or  serous.  Reddish  seroua  contents  are  rather  frequently  found 
in  the  superficial  abscess.^  The  quantity  varies  in  amount  from  a  fev.- 
drachma  to  many  pints.  "When  the  abscess  enters  its  surgical  phase 
the  contents  vary  In  timount  from  four  to  thirty  ounces,  or  more. 

In  its  first  stage  the  abscess  is  diffuse  ;  that  is,  it  is  limited  only  by 
the  hepatic  substitnce,  which  may  be  dense  or  softened ;  in  the  latter  case 
it  is  found  projecting  in  shreddy  masses  into  the  pus.  At  a  later  period 
tlie  pus  becomes  limited  by  a  capsiile,  which  varies  extremely  both  in 
thickness  and  consistence,  and  often  presents  internally  a  flocculent 
appearance.  This  membrane  ia  formed  of  a  gmnulation  tissue,  more  or 
less  highly  organised,  which  makes  its  appearance  at  the  line  of  demarca- 
tion between  the  dead  and  living  hepatic  substance. 

The  abscess  thus  limited,  if  small,  may  cease  to  extend.  The  pus 
becomes  absorbed  and  the  ca\'ity  undergoes  obliteration,  its  site  being 
msirked  by  a  white  puckered  cicatrix  ;  or  the  contents  may  be  reduced  to 
a  pulpy  or  chalky  mass  surrounded  by  a  thickened  capsule. 

Much  more  frequently  a  liver  alisce:i&  follows  the  course  of  an  abscess 
in  any  other  tissue,  enlarging  and  making  its  way  towards  the  surface  by 
the  disintegration  of  the  intervening  liver  substance,  and  by  the  formation 
of  minute  points  of  suppuration  in  its  walls  which  subsequently  open  into 
its  cavity.  During  this  process  the  vessels  and  ducts  become  obliterated  ; 
so  that  haemorrhage  or  extensive  extravasation  of  bile  into  the  abacesa 
cavity  seldom  occurs. 

The  patient  may  die  before  the  abscess  opens  spontaneously,  or  is 
evacuated  by  operation.  "When  spontaneous  opening  occurs,  it  will  easily 
be  understood,  from  what  we  know  of  the  usual  seat  of  the  abscess,  that  it 
will  generally  make  its  way  into  the  right  lung  or  pleura.  Very  rarely, 
indeed,  does  it  open  into  the  pericardium.  Rupture  into  the  peritoneal 
cavity  is  a  more  common  termination,  and  would  be  still  more  so  if 
inflammatory  adhesions  of  the  abdominal  viscera  did  not  frequently 
circumscribe  the  pus  and  prevent  its  effusion.  The  transverse  colon, 
again,  gives  isstie  to  the  pus  in  a  certain  number  of  cases.  Less  frequently 
the  abscess  opens  into  the  stomach  or  duodenum  ;  and  the  instances  are 
quite  exceptional  in  which  the  pus  evacuates  itself  through  the  bile-ducts, 
the  hepatic  veins,  tlie  vena  cava,  or  the  pehns  of  the  right  kidney, 

Before  the  evacuation  of  the  pus  the  liver,  in  nine  cases  out  of  ten,  is 
enlarged,  and  this  enlargement  is  looked  for  as  one  of  the  surest  signs  of 
abacesa-formation.     Rouis  found,  however,  that  when  the  pus  had  been 

*  I  Am  tumble  to  offer  any  explan-ition  of  the  ierotis  cbAtfictcr  of  tbe  contents  of  the 

ftbiceBs  in  certain  case*.     Bftcteriologicftl  re*e(Lrtli  mny,  peTli»|»*t  throw  frome  lii'ht  on  the 

matter.     The  point  h  deserving  of  invoatigailoa.  To  My  that  it  ia  accidutital  eipliina 
nothing. 
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(got  rid  of,  the  volume  of  the  liver  was  normal  in  about  63  per  cent  of 

I  his  olvserv'fitions* 

According  to  Waring,  the  substance  of  the  liver,  apart  from  the  abficeas 

L  and  the  immediately  Burrounding  tissue,  is  generally  congested,  softened, 

[  or  otherwise  altered  in  colour  or  consistence.  In  only  a  few  instances 
was  it  foimd  to  be  perfectly  healthy.  Out  of  twenty-five  obsen^ations 
recorded  by  Houis,  in  which  the  stiito  of  the  hepatic  substance  outside  the 
abscess  zone  is  minutely  described,  it  was  found  to  be  more  or  less  dis- 
eased in  nineteen,  and  apfj/irenily  healthy  in  six  cases.  Kclsch  and 
Kiener's  observations  lead  them  to  the  conclusion  that  the  integrity  of 
the  rest  of  the  hepatic  parenchyma  is  the  rule  and  not  the  exception. 
My  own  observations  point  to  the  extreme  rarity  of  a  healthy  state  of 
the  liver  when  abscess  has  followed  repeated  or  long-continued  attacks  of 
dysentery.  In  these  circumstances  the  parenchyma  is  manifeslly  diseased 
— often  of  a  pale  colour  and  friable,  the  lobulation  being  indistinct  In 
uncomplicated  cases  the  liver  substance  is  not  infrequently  healthy, 
except  in  the  immediate  neighbourhood  of  the  abscess.  Kor  are  we  to 
assume  ihiit  in  every  instance  in  which  the  hepatic  parenchyma  is  found 
diseased  on  autc>psy,  it  was  so  from  the  beginning  of  the  s\ippurative 
process.  The  circumscribed  nature  of  the  lesion,  and  the  frequency 
with  which  the  liver  proves  capable  of  performing  its  fnnctions  after 
spontaneous  or  operative  evacuation  of  the  pus,  point  rather  to  the  con- 
clusion that  the  suppurative  process  in  tropical  abscess  is  a  localised  one 
dependent  on  nutritive  conditions  affecting  primarily  a  limited  area  of  the 
hepatic  substance ;  exposing  it  to  be  surprised,  as  it  were,  by  a  microbic 
invasion  which  it  waSj  |>erhapa  only  temporarily,  unable  to  resist 

The  lesions  met  with  in  other  organs  are  somewhat  numerous,  but  do 
not  call  for  detailed  description.  The  proximity  of  the  advancing  abscess 
on  neighbouring  orgsins  and  tissues,  or  its  pressure  up<>n  ihcm  while  it  is 
making  its  way  in  the  directions  already  mentioned,  gives  rise  to  adhesive 
inflammation  of  the  pleiual,  pericardial,  or  peritoneal  membranes  ;  more 
rarely,  to  serous  effusion  into  their  cavities.  Inflammation  and  ulcera- 
tion of  the  intervening  tissues,  the  rupture  of  purulent  collections  into 
one  of  the  closed  aaca  or  hollow  viscera,  and  limited  or  diffuse  abscess  of 
the  right  lung  are  among  the  more  common  of  the  morbid  conditions 
resulting  from  the  sjwntaneous  opening  of  a  liver  abscess. 

The  spleen,  aa  a  rule,  \^  healthy  ;  sometimes  it  is  abnormally  small,  at 
other  times  enlarged  ;  in  either  case  its  parenchyma  may  be  softened  or 
finn.  Various  morbid  conditions  have  been  observed  in  the  kidneys,  but 
none  of  them,  except  those  mechanically  produced,  has  any  etiological 
eigniflcance, 

Two  special  forms  of  abscess  reqidre  brief  notice :  the  fibrous  absceas 
of  Kelsch  and  Kiener,  and  the  areolar  abscess  of  Chauflart  The  first  is 
multiple — numbering  from  three  to  twelve — the  abscesses  varying  in 
size  from  a  hazel-nut  to  that  of  a  pigeon's  egg,  of  a  gi^ay  or  whitish 
colour,  and  containing  a  pniraous,  semi-solid  purulent  matter.  These 
small  abscesses  are  characterised  by  their  encapsulation  in  the  midst  of 


a  stratified  fil>rous  tissue  which  is  traversed  by  numerous  vessels  witb 
embryonic  walls.  Tho  wall  of  the  abscess  is  firm  and  coriaceoas.  The 
second  form,  advancing  towards  the  surface  of  the  liver,  presents  on 
section  a  series  of  unecjual  areola?^  isolated  or  communicating  irith  each 
otlier  so  as  to  form  a  sot  t  of  cavernous  structure.  Elach  areola  is  lined 
with  a  pyogenetic  membrane,  and  contains  a  muco-purident  fluid.  This 
form  is  l>e]ieved  hy  Chauffart  to  be  comiocted  with  inftammatiou  of  the 
biliary  canals. 

Nature  and  evolution  of  the  lesions. — Side  by  side  nith  a  formed 
abscess  we  occasionally  meet  with  the  circumscribed  buff-coloured  patcbea 
or  nodules  already  desciilied  iu  the  section  on  pyteraia.  Such  a  nodule, 
when  softened  at  the  centre,  may  be  taken  to  represent  the  initial 
stage  of  a  hejiatic  abscess  ;  it  is,  in  fact,  an  abscess  in  miniature.  It  ts 
import*^tnt  to  observe  that,  although  in  some  crises  the  nwlule  is  bounded 
by  a  hypcricmic  zone,  it  liappens  quite  as  often  that  no  such  ijone  of 
congestion  is  present.  We  have  before  us,  then,  a  group  of  lobules  iii  a 
state  of  necrosis,  tho  ciipilkries  blocked,  the  hepatic  cells  in  a  state  of 
cloudy  swelling,  or  of  advanced  fatty  and  granular  degeneration,  with 
sniall'Celled  infiltration  of  the  finer  veins.  The  ftmncd  abscess,  dysenteric 
or  idiopathic,  is  in  its  earliest  stugo  no  more  than  a  magnified  necrotic 
nodule.  As  generally  met  with,  an  aliseess  at  an  early  stiige  of  its  forma- 
tion varies  in  size  from  that  of  a  plum  to  that  of  an  orange.  On  section 
the  central  portion  is  of  a  grayish  yellow  colour,  and  more  or  less  difHuenL 
This  central  piirt  is  surrounded  by  a  buff-coloured  zone,  the  periphery  of 
which  k  bounded  by  an  area  of  congestion,  from  a  quarter  of  an  inch  to 
an  inch  in  breadth.  This  hyperaemiva,  as  was  pointed  out  long  ago  by 
Dr.  F.  X.  ilacnamara,  who  was  one  of  the  first  to  give  an  accurate 
account  of  the  jvithology  of  hepatic  abscess,  is  secondary — a  result  of 
reaction.  The  process  is  esseniially  necrotic,  not  inflammatory.  A 
microscopic  examination  of  tho  fluid  contents  of  the  central  portion  con- 
firms  this  \iew,  for  they  are  found  to  consist  of  broken-down  liver-tissu© — 
fat  globules  mixed  with  only  a  few  sciittered  pus  corpuscles. 

To  what  is  this  process  due  ?  It  has  not  yet  been  demonstrated  for 
the  tropical,  as  it  has  been  for  the  pyiemic  form  of  abscess,  that  the 
capillaries  of  the  necrosed  |x>rtions  aie  impacted  with  micrococci.  Yet  the 
anatomical  identity  of  the  lesions  in  both  speaks  strongly  for  an  identity 
of  cause.  In  tho  abscess  itself  pyogenetic  cocci  have  l>een  frequently 
demonstrated.  Macfadyen  satisfied  himself  at  once  of  the  absence  of 
amoebce  and  of  the  presence  of  staphylococcus  aureus  in  a  case  of  tropical 
liver  abscess  cont meted  in  India.  In  four  out  of  nine  ciiscs  of  non- 
dysenteric  liver  abscess  Kartulis  isolated  the  same  micro-organism,  and  in 
one  case  he  demonstrated  the  S.  albus.  The  same  observ^er  out  of 
thirteen  cases  of  dysenteric  liver  abscess  demonstrated  the  S.  aureus  twice, 
the  S.  all»U3  once,  and  the  Bacillus  pyogenes  foetidus  once.  The  two 
staphylococci  have  also  been  found  by  Bertrand  in  liver  abscess.  That 
a  considerable  number  of  results  have  been  negative  does  not  prove  that 
these  microbes  had  not  been  present  at  an  earlier  stage.     Thus  it  is 


J 


SUPPUf^ATlVE  HEPATITIS 


145 


in  the  highest  degree  prolmble  that,  when  liver  abscess  is  not  assoidated 
with  aniijebue,  the  impixctioii  of  pyogoiietic  micrococci  in  the  capillarie-s  of 
the  necrosed  area  is  the  sole  cause  of  tropiciil  liver  abscess;  whether 
asjsociated  with  dysentery  or  independent  of  it. 

There  is  not  much  difficulty  in  accounting  for  the  entrance  of  these 
€irgariisni>*  into  the  liver  when  tlie  large  intestine  \^  the  seat  of  dytienteric 
ulceration.  The  cylindrical  epitlielium,  which  forms  the  fii*st  line  of 
defence  from  their  inroarls,  is  removed^  and  the  exposed  and  injured  vessels 
seem  to  invito  their  entrance.  The  difficidty  of  explaining  their 
presence  in  the  liver  will  appeiir  at  first  sight  to  bti  greater  when  dysent-eiy 
is  absent.  Biich  Hirschfeld  recognises  the  probaliility  of  idiopathic  liver 
absce.'is  being  a  cryptugenetic  infection,  iintl  snggcsts  that  the  pyogenetic 
l>acteria  may  obtain  an  entrance  inttj  the  portal  vessels  through  small 
excoriations  in  the  int<?stinal  tract;  and  we  know  how  frecpiently  a 
catarrhal  condition  of  the  intestinal  c^mal,  which  must  be  accompanied 
by  loosening  and  dosqiuimation  of  the  epithelium,  is  present  at  the 
beginning  of  suppurative  hepatitis  !  But  the  assumption  of  wounds, 
large  or  small,  is  not  at  all  necessary.  It  is  well  known  that  staphylo- 
cocci ha\  e  a  considerable  power  of  penetrating  healthy  tii^sue,  and  a  still 
greater  power  of  finding  their  way  to  diseased  tissues.  The  biliary 
canals  are  noniULlly  aseptic  up  to  a  point  near  the  entmnce  of  the 
common  bilo-doct  into  the  duodenum.  If,  how  ever,  obstruction  of  the 
common  bile-duct  be  esUil>lish(!d  by  any  extrinsic  or  intrinsic  cause,  the  gall- 
bladder and  biliary  canals  are  speedily  iiivjuJed  by  micro-organisms,  and, 
amongst  others,  by  st:tphylococci  which,  accoitling  to  Nctter's  investiga- 
tions, may  penetrate  into  the  liver  and  blood -vessels,  and  produce 
I  abscess  of  the  liver  and  other  organs  (Macfadyen).  [/^r^/tf  art.  "Cholan- 
gitis."] The  unhealthy  condition  of  the  bile -ducts  catised  by  the 
obstruction  determines  the  immigration  of  the  micrococci,  and  the 
absence  of  a  wtumd  does  not  prevent  their  access  to  the  diseased  tissues. 
There  can  lie  little  doubt  that  these  organisms,  always  present  in  the  howel, 
do  from  time  to  time  enter  the  jwrtal  radicles  and  find  their  way  into 
the  liver ;  but  there,  if  in  small  number  and  the  liver  functionally  and 
structurally  sound,  they  will  be  promptly  destroyed.  AM  the  more 
certciinly  will  they  make  their  way  into  the  organ  if  its  vitabty  is  imjwiired, 
and  the  greater  will  be  their  chance  of  estfiblishiiig  themselves  in  a  given 
area  if  the  cndiJt helium  of  the  vessels  in  that  locality  has  from  any  cause 

I  become  diseasml.  The  inrportanee  of  a  lesion  indisposing  the  pnrt  to  the 
reception  of  infective  agents  has  been  demonstrated  by  Orth  and  Wysso- 
kowit«ch,  who,  accordiiig  to  Fliiggo  (10),  were  able  to  set  up  endocarditis 
in  rabbits  liy  **  first  causing  trivial  lesions  of  the  cardiac  valves,  and  then 
injecting  cultivations  of  staphylococci.  The  infection  flid  not  succeed 
when  the  cultivation  was  injected  without  simuluneous  iujmy  to  the 
valve.'* 

^We  have  tr*  bear  in  mind  then,  on  the  one  hand,  that  a  diseased  con- 
tion  of  the  Over,  apiirt  from  wounds  opening  the  lumen  of  the  jwrtal 
diclea,  may  determine  an  immigration  of  pyogenetic  cocci ;  and,  on  the 
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other  hand^  that  an  impiiii'meiit  of  tbo  vital  energy  of  the  endothelial  cells 
of  the  capilhides  is  essential  to  the  lodgment  and  increase  of  the^t 
organisms.  The  prevalence  of  liver  aliscess  in  the  tropics,  iu  com- 
parative absence  from  temperate  regions,  and  the  singular  fact  thai 
tropical  abscess  is  a  disease  of  the  liver  only,  and  not  of  any  other 
organ  or  tissue,  will  become  intelligiWe  as  soon  as  we  can  show  in 
what  manner  and  to  what  extent  the  transference  of  the  European  to 
warm  climates  gives  riae  to  functional,  nutritive,  and  structural  diseaj^- 
of  this  organ. 

The  organs  of  the  European  have  become  adapted  to  work  under 
the  conditions  which  obtiiin  in  temperate  climates.  This  is  shown  _ 
by  the  diffieulty  of  rearing  European  children  in  India»  and  the  con-  ■ 
stitutional  degcnenicy  which  results  when  they  are  not  removed  at  an 
early  age  to  their  native  euuntry.  In  atldition  to  this  hereditary  want  of 
adaptation  between  European  man  and  tix>|>ical  surroundings,  we  have,  in 
the  ca.Ho  of  those  who  are  transi)lanted  from  a  teni]>erate  to  a  tropical 
ch^mate  after  reaching  manhood,  acquired  habit  to  reckon  with.  Both  of 
these  elements  vary  greatly  in  different  individmds.  Some  are  }>etter 
al>lc  to  accommodate  themselves  to  the  new  coniJitioTiB  of  life  than  others. 
Without  entering  upon  the  vexed  question  of  tlie  additional  work  thrown 
up<m  the  liver  as  the  result  of  alterations  of  the  respiratory  function  lu 
warm  climates,  wo  nuiy  point  out  one  respect  in  which  the  physiological 
balance  is  notably  upset.  The  skin,  which  in  temperate  climates  is  com- 
panitively  inactive,  is  mainly  related,  vicariously,  to  the  respiratory  ■ 
system.  Hence  a  chill  results  in  a  catarrh  of  the  respiratory  tract.  " 
In  the  tropica,  on  the  other  hand,  the  functional  acti^-ity  of  the  skin 
is  enormously  increased,  and  it  is  now  brought  into  close  compt^nsatory 
relationship  to  the  portal  system.  A  chill  under  the  new  conditions 
induces  a  congestion  of  the  liver  or  an  intestinal  caUarrh^  Piithul(jgicalh% 
this  switching  otT  of  the  skin  from  its  connection  with  the  respiratory 
and  placing  it  in  relation  with  the  portal  system  (taken  with  correlated 
changes,  of  course),  manifests  itself  in  a  complete  alteration  of  the 
cadre  fif  diseiise  on  transference  to  a  tropical  climate.  The  number  of 
admissions  from  diseases  of  the  respiratory  organs  falls  from  57  to  32, 
while  that  from  diseases  of  the  digestive  system  rises  from  101  to  143  per 
1000.  More  particularly  he^Kitic  airections,  mostly  congestive,  give  rise 
to  six  times,  and  diarihcea  and  dysentery  to  nearly  ten  times  the  ntunber 
of  admissiotis  in  India  that  they  do  in  England.  Congestion  of  the  liver 
gives  rise  mechanicjdly  to  congestion  of  the  intesiinal  tract,  and  this 
mechanically  ciuised  congestion  of  the  }>owel  is  further  aggravated  by  the 
physiological  consequences  of  liver  congestion.  The  circulation  throTigh 
the  capillaries  of  the  h'ver  is  slowed,  the  secretion  of  bile  is  consccjuently 
lessened,  and  the  contents  of  the  intestine,  pirtially  deprived  of  their 
antifermentative  Huid,  undergo  fermentation,  which  in  turn  induces  catarrh 
of  the  intestine  already  mechanically  congested.  One  of  the  functions  of 
the  liver,  which  is  believed  to  be  closrlv  alHed  to  it«  glycogenetic  function, 
is  the  UunAformation  of  toxins.     These  are  the  direct  or  indiroet  products 
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of  the  bacteria  which  inhabit  the  bowel  in  the  proportion^  according  to 
Vignal,  of  twenty  milliona  to  a  deci^amme  of  intestinal  matter^  The 
atnoant  of  tc>xins  thruwn  upon  the  oppressed  liver  is  augmented  in 
intestinal  catiirrh  and  their  ehnraeter  altered.  This  still  further  increases 
the  strain  u[>on  the  organ,  and,  a  vicious  circle  being  thus  established,  it 
matters  not  whether  the  liver  or  bowel  he  the  stiir  ting -point  of  the  mia- 

■  chief  ;  the  one  act^  and  reacts  upon  the  other,  the  renidt  being  disordered 
nutrition  and  impaired  function  in  both,  ivhich  disorder  or  defect,  in 
some  cases,  runs  on  tt»  Rtnictural  change.  The  nexus,  therefore,  as  we 
concaive  it,  bctw^een  the  dysentery  of  the  tr*ipics  and  liver  abscess  is 
to  be  looked  for  in  the  phy^iiilogical  and  jmthohjgical  relations  bi^tween 
the  two,  rather  than  in  any  utn'ty  of  pathogenetic  germ,  Iji  a  small  but 
still  considerable  number  of  Europeans  residing  in  tropical  countries 
hepatic  insufficiency  exists,  and  all  the  more  surely  is  this  established  if 
akohyl  be  taken  to  excess.  The  toxins,  acting  upon  the  tissues  of 
the  disabled  liver,  diminish  their  vitality,  esi>ecially  in  part^  in  which 
previous  congestions,  itr  other  causes,  ha\'e  already  establisheil  an  area  of 
less  resistance.  It  ha^  been  shown,  as  Fliigge  remarks,  that,  **  under  the 
influence  of  ptomaine  poisoning,  the  same  bacteria  which  formerly  <|uickly 
died  in  the  endothelial  cells,  and  never  ciiuse<l  disease  in  the  animals, 
H  are  now  able  to  multiply  with  extreme  rapidity  and  cause  the  death  of 
H  the  animals  previously  immune."  There  can  be  no  difficulty,  then,  in 
understanding  in  what  way  residence  in  a  warm  climate  causes  hepatic 
insufficiency  and,  in  so  doing,  favours  the  settlement  and  growth  of  pyo* 
genetic  organisms  in  the  liver,  titxite  apart  from  any  dysenteric  c^miph'ca- 
tion  *  and  also  in  %vhat  way  arnl  to  what  extent  dysentery  comes  in  as 
a  powerful  accessory  cause  of  liver  absee^.  An  attack  of  dysenttny  in 
temperate  climates  increases,  it  is  true,  the  strain  upon  the  liver,  but  the 
organ  is  sufficient  for  its  work  ;  in  a  certain  prop<:>rtion  of  crises  of  tropical 

■  dysentery,  however,  the  organ  is  unlit  for  the  additional  work  thrown  upon 
it.  Dysentery  at  once  favours  the  establishment  of  a  point  of  less  re- 
sistance, and,  by  the  intestinal  lesions  it  causes,  facilitates  the  entrance  of 
pyogenetic  bacteria  into  the  vena  por-t^e.  The  attacks  of  febrile  congestion 
of  the  liver,  on  the  other  hajid,  which  are  so  frequently  premonitory  of 

■  abscesa,  determine,  in  the  manner  alrea<ly  iuflicated,  a  catarrhal  or 
dysenteric  inflammation  of  the  large  intestine,  which  in  it«  turn  aggravates 
the  liver  disorder. 

Just  as  in  temperate  climates  a  blow  over  the  liver,  by  impairing  the 
Titality  of  the  organ,  furnishes  the  opportunity  for  an  invasion  of 
micrococci,  so  the  want  <>f  adaptation  of  the  organs  of  the  Europt-im  to 
the  new  conditions  imposed  upon  them  by  transference  to  a  warm  chmate 
fre<|uently  results  in  functioutil  ami  nutritive  changes  in  the  liver  which 
prepare  it  fur  the  reception  of  the  pathogenetic  agents. 

In  tropicfil  hepatitis  pathological  change  in  the  liver  is  primary  and 
determines  the  inicrobic  infection.  In  pviemic  abscess,  on  the  other 
hand,  the  impaction  of  minute  infective  emboli,  derived  from  a  local 
^ focus   of   unhealthy  suppuration,    in  certain    capillary  areas   to  which 


chance  may  happen  to  direct  them,  is  the  primary  lesion  ;  and   thus  the 
further  uh:iiit:ca  the  liver  suljstiince  may  undergo  are  determined, 

Symptomatologry. — Jnttr  liqndili^.—Alnc^ss  of  the  liver  is  gener- 
ally desci'iljed  as  one  of  the  terminations  of  acute  hepatitis.  The  oon- 
stitutiotml  symptoms  of  hepatitis  are  fever^  a  coated  tongue,  constipation, 
scanty  and  high-coloured  mine,  gfistnc  disturbance,  and,  in  somo  casc^ 
slight  jaunilice.  The  local  s^'mpt^Dms  are  pain,  tenderness,  or  simply  a 
feeling  of  weight  or  uneasiness  in  the  hepitic  region,  usually  itn 
on  pressure.  Pain  in  the  right  shoulder  occurs  in  relatively  few 
bub  when  present  it  is  an  imjKirtant  sign  of  hepatic  mischief,  A 
uniform  enlargement  of  the  liver  is  the  only  other  hxml  sign  of 
importiince.  If  these  symptoms  do  not  subside  spontaneouslyj  or  aj9  the 
result  of  treatment,  suppuration  ia  to  be  feared.  This  event  is  announced 
by  ri^^ors  and  sweating,  and  by  a  bulging^  painful  enlargement  in  dome 
ptrt  of  the  hepatic  region. 

Hepatitis  thus  cliriically  portrayed  is  not  a  fatal  disease  ;  86  per  cent 
of  the  cases  ircjited  l»y  ^b«rehea<l  ended  in  recovery* 

It  may  be  safely  atiirmed  tliat-  the  viiat  tiiajority  of  cases  retui'ned  bb 
hepatitis  are  febrile  congestions  of  the  liver  duo  to  malaria,  having  little 
or  no  tendency  to  end  in  suppunitinn.  Hence  it  was  that  a  free 
use  of  the  lancet  and  mercui^  seemed  so  frequently  to  succeed  in  pre- 
venting  this  misfortune. 

It  must  bo  admitted,  however,  thnt  a  form  of  hepatitis  of  a  graver 
type,  etiologically  related  to  liver  abscess,  does  occur.  The  patient  suffers 
fnmi  an  attack  characterised  by  the  constitutional  and  local  symptoms 
descrilwxl  abo\c,  and  often  in  a  severe  form/  In  a  few  days  it  passes  off, 
recurs,  and  again  subsides.  After,  it  may  be,  many  such  fugitive 
attacks  the  s^ime  train  of  8\Tnptoms  reappears,  not  to  pass  off  as  before, 
but  now  jLs  premonitory  of  liver  abscess.  In  many  instances  this  non- 
malariuus  hepititis  occiu's  in  c*inneetion  with  recurrent  dysenteric  or 
diarrhieal  attacks,  and  these  shouhl  always  excite  suspicion  j  or  it  may 
appcjir  as  a  primary  disefise.  In  either  Ciise  it  may  be  reganlod  as  a 
feltrile  congestion  resulting  from  the  absorption  of  some  ptonmine  from 
the  lioweL  It  priints,  in  short,  to  toxic  vulnerabiiityt  and  is  not  to  be 
regarded  witli  inditlerence.  Jt  always  indicates  a  st^ite  of  things  that 
may  he  followed  by  grave  conseqneric^es,  althong!i  it  does  not  necessarily 
imply  that  an  inviision  of  the  li\  er  l>y  pyogcnetic  micrococci — the  first 
step  to  abscess -f formation — has  actually  taken  place.  This  form  of 
he|mtitis,  the  only  one  relevant  to  liver  absc*esa,  has  hitherto  been  very 
imperfectly  distinguishetl  from  other  forms,  and  it  is  very  important  that 
its  nature  and  syniptoms  shouhi  be  recognised  and  understood. 

Lirrr  JL<rt'ss. — The  most  distinctive  symptoms  of  liver  abscess  arc 
fever,  piiin,  and  irregular  erdargement  uf  the  organ,  fi allowed  by  a  train  of 
phenomena  secondary  to  suppuration,  and  signi^cfmt  of  purulent  al»sorption 
— emaciation,  hectic,  cold  sweats,  diarrhcea  or  dysentery^  and  occasionally 
delirium.  It  sometimes  happens  that  all  the  symptoms,  primary  and 
secondary,  are  absent.    In  making  aul^ipsies  one  eumes  now  and  again  quite 
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unexpectedly  upon  an  aliscess  which  iiad  not  Ijetriijed  its  presence  by 
any  symptora  during  life. 

The  evolution  of  liver  abscess  is  so  irregular  that  it  is  impossfble  to 
delineate  the  elinieai  features  of  the  disease  in  such  a  way  ?ts  to  represent 
more  than  a  few  of  it^  protejin  forms.  I  shall  content  myself,  therefore, 
%vith  a  brief  review  of  tlie  indixidual  symptoms,  indicating,  at  the  same 
time,  the  nny  in  which  they  are  usually  found  associated. 

FttcT. — In  a  very  large  n timber  of  cases  fexer  £3  the  initial  symptom, 
and  this  may  be  accompanied  from  the  beginning  by  pain  in  the  region  of 
the  liver,  and  followed  after  a  week  or  a  fortnight  by  enlargement.  In 
other  cases  the  fever  lasts  for  a  period  varying  from  a  few  days  to  a 
month  or  more  before  pain  supervenes  or  distinctive  enlargement  can  be 
made  out.  The  fever  sometimes  assumes  a  quotidian  type,  or  the  acees- 
Biona  occur  twice  daily ;  but  iiTegdar  evening  exacerlmtions  are  most 
frequently  observed,  and  these  are  Ui^ually  followed  by  perspiration.  The 
fever  often  subsides  as  the  sw^elli ng  apjjcars,  or  even  earlier  ;  and  may 
recur  from  time  to  time  durifig  the  progress  of  the  disease.  The 
irregularity  of  the  fever  should  excite  suspicion  of  itA  non -malarial 
origin.     Towards  the  end,  fever  of  a  hectic  type  is  frequently  present. 

It  is  important  to  observe  that  in  a  fe%v  eases  liver  abscess  makes  its 
appearance  suddenly  with  severe  rigors,  high  fever,  and  urgent  vomiting ; 
and  often  enough  without  pain  or  tenderness  in  the  hepatic  region.  An 
instance  of  this  kind  came  under  my  ohservation  which  I  mistook  for 
and  treated  as  a  severe  paroxysm  of  malarial  fever.  The  diagnosis 
seemed  to  be  justified  by  the  disappearance  of  the  symptoms  \inthin  a 
few  days.  A1>out  eighteen  months  afterwards,  during  my  absence,  the 
patient  was  seized  with  all  the  symptoms  of  liver  abscess  and  died.  The 
autopsy  revealed,  in  addition  to  a  recent  abscess,  \\\\  old  one,  the  size  of  a 
pigeon's  ^^^^^  in  the  substance  of  the  right  hjl)c,  advancing  to  cui'e.  When 
we  read  of  abscess  being  found  in  fatal  cases  of  bilious  remittent  it  means 
that  a  similar  mistake  in  diagnosis  hiia  been  luiide, 

Prti».— In  many  cases  pain  is  the  first  symptom  to  attract  notice. 
If  its  onset  is  sudden  and  severe  it  will  be  accompanied  with  more  or  less 
fever,  otherwise  it  often  persists  for  days  or  weeks  without  much  fever 
or  any  enlargement.  The  pain  is  generally  situated  in  the  right  or  left 
hypochondria m  or  epigastrium  ;  more  raiely  in  the  right  shoulder,  when 
it  is  generally  found  to  be  associated  with  al>scess  in  the  right  lobe.  If 
the  disease  be  limited  to  the  parenchjrma  the  pain  ia  usually  dull  and 
tensive,  but  when  the  sei-ous  capsule  is  mvohed  it  is  acute  and  increased 
by  superficial  pressure. 

Enlargemeni  ia  one  of  the  most  common  and  distinctive  characters  of 
liver  abscess.  As  a  rule  it  follows  the  symptoms  already  mentioned. 
When  the  disease  has  made  some  progiess  it  will  frequently  be 
possible  to  detect  a  bulging  in  some  direction— upwards,  dovi^ wards, 
or  outwards — according  to  the  seat  of  the  disease  and  the  direction  it  is 
taking.  WTien  it  pushes  up  the  diaphragm  and  encroaches  on  the  thoracic 
cavity  it  often  gives  rise  to  a  short,  dry  cough,  dyspncea,  and  oppression. 
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nith  the  physical  eigns  of  liiisal  pleurisy  or  pneumonia  ;  much  more  rarely 
docs  it  cause  hydrcjthomx.  If  the  enUr^emt-nt  be  tlownwanis,  tht*  tumour 
^\-iII  lie  felt  below  the  margin  of  the  rilis  or  in  the  epigastrium.  By  iU 
pressure  on  the  stomach,  nausea,  vomiting  and  other  gastnc  eymptomB 
may  be  caused.  When  the  aliseess  comes  into  relation  with  the  costal 
walls,  more  or  less  vaulting,  with  widening  and  efface  men  t  of  the  inter- 
cos  t^d  spaces,  w\\\  be  manifesL 

FhtcimUlon  can  generally  be  made  out  when  the  abecesa  nears  the 
siu-face. 

Ikruhifus. — ^The  patient  is  seldom  aide  to  lie  on  cither  side  without 
suffering.  In  many  crises  he  finds  most  ease  by  lying  on  his  hack  with 
his  shoulders  raised* 

Spnptoms  cminedtd  with  the  spimtanemts  ofmnnfi  of  an  ahsee^. — Wlieii  the 
contents  of  an  al>scess  ai'c  powed  into  the  peritoneal  ca>dty  symptoms 
of  acute  peritonitis  will  speedily  ensue.  Fain  in  the  region  of  the  hearty 
a  sense  of  suffoc^ition,  and  the  physical  signs  of  pericaixlial  efliision  in* 
dicate  rupture  into  the  peri  can  bum.  Shoidd  the  abscess  burst  into  the 
right  pleural  sac,  pain,  dyspntca,  and  the  signs  of  j»leuritic  eflfiision  will 
be  present.  If  it  burst  into  the  lung,  the  sudden  expectoration  of  brick- 
red  puriform  matter,  sometimes  tinged  with  bile,  preeetled  and  accom- 
parnV'd  by  the  physical  signs  of  pneumonia  of  the  Uise,  will  l>o  observed. 
Rupture  of  the  a!»scess  into  the  stomach  is  often  preceded  hy  gastric  pain 
and  irritation,  and  armonnces  itself  l>y  purulent  vondtiog ;  or  the  pus, 
more  or  less  changed,  may  pass  off  hy  the  bowels.  In  case  of  rupture 
into  the  colon,  pus  will  be  detected  in  the  Btoc*ls^  and  a  coincident  sub- 
iidcnce  of  the  tunlour  will  he  observed.  The  opening  of  the  aljscess  into 
the  pelvis  of  the  right  kidney  can  only  be  kno\^"n  by  the  discharge  of 
pus  by  the  urethra. 

Duration,  DlagTiosls,  Prognosis,  * —  ThmiimK  —  Hepatic  abscest 
running  an  acute  course  and  ending  fatally  from  seven  to  twenty- 
one  days  from  the  beginning  of  the  disease  is  generally  to  be 
referred  to  portal  pyiemia.  Instances  are  occasionally  observed,  however, 
in  which  the  tropical  form  proves  fatal  within  a  week  or  two.  A  case  of 
this  kind  is  recortied  by  Kelseh  and  Kiener  as  occurring  in  a  patient  who 
had  been  ailing  f<jr  a  few  days  onlyj  and  died  six  days  after  his  admission 
to  hospital.  Tropical  abscess,  as  a  ride,  runs  a  subacute  or  chronic 
couT-se,  The  mean  dimition  of  fatal  cases  complicated  vriih  dysentery 
was  found  by  Rouia  to  be  ninety-five  days,  and  that  of  those  not  so 
complicates!  eighty-five  days.  The  cases  ending  in  recovery  ran  a  still 
more  protraetetl  course.  The  average  stay  in  hospital  of  twenty  fatal 
cases  of  which  I  have  notes  averaged  foitytwo  days. 

Dififf7io,^i$, — Hydatid  cysts  may  be  distinguished  from  liver  abscess 
by  their  slow  and  painless  growth  ;  Ivesides,  they  do  not  present  the  con- 
stitutional symptoms  proper  to  liver  abscess.  A  supptirating  hydatid 
tumour  will  genemlly  l>e  recognised  by  the  history  of  a  previously 
existing  painless  and  slowly  incretising  tumour;  but  in  case  of  doubt 
an  exploratory  puncture  should  be  resorted  to. 
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An  inflamed  and  distended  gall-bladder  has  been  mistaken  for  a  liver 
abscess.  Tlie  sityationj  the  pe^ir-liko  form,  tho  mobility  of  tbe  tumour, 
which,  as  Frcrichs  remurks,  sr^rcely  ever  contracts  adhesions  to  the 
abdominiil  wall^  the  absenco  of  inflammatory  cedema  of  the  tissnes  over 
it*  the  history,  in  some  instances,  of  biliary  colic,  and  the  fact  that  the 
tumour  has  lieen  soft  from  the  beginning,  sufficiently  inrlicate  its  nature, 

Senous  difficulty  c^an  scarcely  arise  in  establishing  a  diagnosis  lietween 
a  deep  abscess  of  the  abdominal  parietes  and  one  of  the  liver.  Should 
any  doubtful  case  occur,  the  suggestion  of  Bacha  to  introtliice  a  fine 
needle  into  the  cavity  of  theal>3ces3  maybe  borne  in  mind;  if  the  abscess 
be  seated  in  the  abdominal  %A'all  the  needle  wOl  remain  motionless  during 
inspiration. 

It  is  hardly  necessary  to  do  more  than  mention  the  possibility  of  a 
chronic  liver  al>scess  with  hectic  symptoms  being  mistaken  for  phthisifl. 
The  history  of  the  case^  the  absence  of  the  physical  signs  of  tubercular 
deposit  in  the  apex  of  the  lung,  the  enlargement  of  the  liver,  and  the 
local  pain,  are  the  pcjints  to  be  attended  to. 

The  jmi<jmsii  in  liver  abscess  must  always  be  guarded.  Out 
of  ninety-five  admissions  in  the  army  of  India  in  1893,  no  fewer  than 
sixty-two  patients  died.  The  coexistence  of  dysentery,  the  plurality  of 
abecesses^  a  hi-^t^ry  of  alcoholism,  or  the  coexistence  of  severe  constitutional 
disease  all  increase  materially  the  gravity  of  the  prognosis. 

Treatment. ^ — Our  primary  object  must  l>e  the  prevention  of  the 
disaase.  Much  success  in  this  direction  has  rdready  been  attained.  The 
death-rate  per  1000  in  the  European  army  of  Bengal  for  the  dcecnnium 
1860-69  was  3"31,  and  it  bad  fallen  to  VoO  in  1893.  The  etl'ects  of 
a  constant  high  temperature  can  be  largely  mitigated  by  attention  to  the 
dwelling.  The  rooms  should  be  large,  airy,  hut  not  draughty.  Needless 
exposure  to  heat  should  1k3  avoided,  and  the  clothing  should  be  adapted 
to  the  climate.  Care  should  also  be  taken  to  avoid  exposure  to  chills, 
especially  when  heated,  and  to  change  the  clothes  as  soon  as  possible 
when  they  have  become  damp  with  perspiration.  Exercise,  always  short  of 
exhaustion,  should  be  taken  regularly  at  proper  hours.  Excess  of  food 
and  a  diet  below  tbe  requirements  of  the  system  are  alike  harmful.  The 
habite  and  tastes  of  the  individual  are  not  to  be  ignored  in  ad\i8ing  the 
European  respecting  his  regimen  in  the  tropics.  8ome  find  themselves 
better  on  a  diet  chiefly  animal,  and  have  a  difficulty  in  digesting  food 
composed  mainly  of  rice  and  vegetables.  What  is  most  etiaily  digested 
will  be  found  the  best ;  but  excess  of  animal  food,  rich  sauces,  and 
pastry  should  be  strictly  avoided.  In  some  constitutions  the  lighter 
wines,  taken  in  moderation  and  along  with  the  meals,  will  not  only  be 
harmless  but  even  beneficial,  Ardent  spirits  in  any  form  or  amount  are 
injurious,  and  ought  to  be  shunned  by  every  one  who  wishes  to  enjoy 
length  of  days  and  health  in  the  tropics. 

Attention  to  the  regular  action  of  the  bowels  will  be  looked  upon  as 
a  matter  of  the  first  importance  by  those  who  share  our  views  respecting 
the  etiology  of  liver  abscess.     Constipation  and  loosenesc  are  alike  to  be 
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guarded  against.  It  should  never  be  forgotten  that^  when  cither  con 
dition  has  become  habitual,  the  patient  is  already  in  a  state  in  whicb 
something  more  than  a  routine  purgative  or  astringent  is  called  for 
There  is  something  wrong  in  the  foorl,  drink,  work,  exercise,  habits,  oi 
8iiTToundings  of  the  individual  that  must  be  looked  into  and  set  te 
rights. 

A  consideration  of  the  important  relations  between  dysentery  and 
liver  abscess  will  indicate  the  necessity  of  treating  the  mildest  attack, 
especially  mild  recurrent  attacks,  of  tropical  dysentery  as  serioua. 

Care  most  foe  taken  to  distinguish  the  malarious  from  the  non- 
malarious  form  of  hepatitis.  In  the  former  there  will  usually  be  a 
history  cf  previoUiS  att^icks  of  ague;  the  spleen  will  probably  be  found 
enlarged,  and  the  malarial  pirasite  or  pigment  may  be  detected  in  th*; 
blood.  The  non  -  malarious  form,  as  already  stated,  is  frequently 
associated  with  recurrent  diarrhieal  or  dysenteric  syniptomB.  This  form 
demands  special  treatment.  The  patient  is  to  be  confined  to  bed,  his 
diet  restricted  to  mitk,  and  ipecacuanha  given  in  fidl  doses,  whether 
diarrhci^a  or  dysentery  be  present  or  not.  Benzonaphthol^  or  other 
appropriate  antiseptic,  should  l»e  administered  in  the  intervals  between 
the  exhibititm  of  the  ipecacuanha.  kn  occasional  purgative  dose  of 
cidomel  oi^  l>lue  pill  may  sometimes  be  given  with  advantiige,  a  practice 
often  followed  by  a  manifest  improvement  in  the  ptitient's  feelings  and 
the  stiite  of  his  excretions. 

When  the  acute  symptoms  have  passed  or  moderated^  resort  should 
be  had  to  the  chloride  of  ammonium  in  fifteen  to  twenty  grain  doses, 
three  or  four  times  daily,  and  persisted  in  for  a  considerable  time ;  the 
action  of  the  bowels  niust  be  regulated  by  caseara  sagrada,  a  combination 
of  euonymin  and  rhubarb,  or  an  alkaline  saline,  as  the  special  features  of 
the  case  may  suggest.  If  pain  or  uneasiness  in  the  region  of  the  liver 
persist,  successive  applications  of  liquor  epispasticus  at  various  points 
over  the  seat  of  the  pain  will  often  give  relief.  But,  al>ove  all,  the 
habits  of  the  patient  as  regards  food,  drink,  and  exercise  should  be 
regarded,  If  nothing  in  these  respects  seems  amiss,  and  the  hepatic 
symptf^ms  persist,  a  change  to  a  tempenite  climate  must  be  made. 

When  abscess  has  formed,  its  treatment  enters  the  domain  of  surgery. 
The  earlier  the  existence  of  an  abscess  is  ascertained,  the  greater  will  be 
the  hope  of  successful  surgical  treatment.  An  exploratory  puncture  in 
case  of  doubt  is  all  the  more  justifiable  that  the  best  results  have  been 
ob8er\"ed  to  follow  its  use,  even  when  no  abscess  could  be  detected. 


Andrew  Davidson. 
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Beflnltion. — Abscess  of  the  liver,  single  or  multiple^  occurring  in  aesocia- 
tion  with  dysenteric  ulceration  of  the  bowel,  active  or  latent,  in  which  the 
amcelm  coli  is  found  bearing  a  relation  to  tbe  hepatic  lesions  aimiogous 
to  that  which  it  beards  to  the  intestinal  lesions. 

Etiologry. — In  1887,  Kartiilis  of  Alexandria  described  the  occurrence 
of  living  motile  amfrfm  in  the  contents  of  an  hep^itic  abBcess.  He  had 
already  noted  their  presence  in  sections  of  the  walls  of  such  abscesses  in 
certain  fata!  cases  of  dysentery,  in  the  stools  and  in  the  dysenteric  ulcers 
of  which  the  same  organism  was  also  present.  These  observations  have 
been  repeatedly  confirmed  in  America  by  Osier,  Councilman  and  Lafleur, 
Musser  and  others  ;  and  more  recently  in  Egypt  by  Knise  and  Pasquale, 
in  their  extended  investigation  of  amoebic  enteritis  and  hepatitis.  [Fide 
arL  on  **  Amoebic  Dysentery,"  vol  ii.  p.  753.] 

In  abscesses  involving  the  liver  and  Iting^  which  discharge  themselves 
spontaneously  through  the  air -passages,  the  amcebaj  are  found  in  the 
spatum  also  (Councilman  and  DiHeur), 

A  detailed  description  of  the  amoeba  has  already  been  given  in 
another  portion  of  this  work,  to  which  reference  may  be  made  [vide  art 
"Amoebic  Dysentery,'*  vol.  ii.  p.  754]. 

The  amoBbse  found  in  abscesses  of  the  liver  and  lung  differ  in  no 
essential  respect  from  those  present  in  the  stools  and  in  the  intestinal 
lesions  of  this  form  of  tlvsentery. 

The  haderia  associated  in  the  lesions  with  the  amcebse  are  many. 
Of  thirteen  cases  of  dysenteric  liver  abscess,  examined  bacteriulogically  by 
Kartidis,  the  staph \^lococcus  aureus  was  found  in  two,  and  the  staphylo* 
coccus  albus,  baeillua  pyogenes  foitidus,  and  the  protons  vulgaris  in 
one  case  eacL  The  remaining  eight  cases  were  sterile  in  this  respect. 
The  Bterility  of  the  pus  is  explained  by  Kartulis  on  the  supposition  that 
the  bacteria  in  closed  al*sc esses  of  long  standing  are  not  so  resistant  as 
the  amoebae  and  quickly  perish.      Kartulis  adopts  the  classification   of 


tropical  liver  abscesses  into  "idiopathic"^  (those  due  to  bacterial  iiifoction 
from  the  gastroiniestiniil  tract)  and  dysenteric  (those  due  to  infection  of 
the  liver  through  the  portal  system  by  the  intervention  of  amoebiB  which 
contain  bacteria — miciobenhaltigen)- 

Kruao  and  Pascjualo  investigated  fifteen  caaes  of  abscess  of  the  liTCr, 
of  which  nine  were  idio]mthic,  and  six  in  association  with  dysenteric 
ulceration  of  the  bowels.  Amcebae  were  found  in  the  latter,  but  not  in 
the  former.  In  the  idiopathic  abscesses  bacteria  were  found  hj 
cultivation  in  six  cases,  and  in  the  dysenteric  abscesses  in  five.  Of  the 
various  species  of  bacteria,  streptococci  were  found  in  three  dysenteric 
abscesses  and  in  one  idiopathic  abscess ;  staphylococci  in  two  dysenteric 
abscesses  and  in  one  idiopathic  abscess ;  bacilli  resembling  that  of 
typhoid  fever  in  four  abscesses  of  both  sorts;  the  bacillus  pyocyaneus  in 
three  idioi>athic  abscesses.  None  of  these  organisms  was  found  in  large 
numbers  except  the  bacillus  pyocyaneus.  Councilman  antl  Lafleur  in 
two  cases  of  dysenteric  abscess  found  the  Bacillus  coli  communis  in  one^ 
a.nd  no  bacteria  in  the  other.  Pansini  (quoted  by  Kruse  and  Pasquale) 
obtained  typhoid  like  Imcilli  in  three  dysenteric  abscesses* 

The  relative  importiince  of  the  amoeboB  and  of  the  several  otiier 
micro-organisms  in  the  prfxluction  of  the  lesions  in  the  liver  has  Ijeen 
variously  estimated  by  diBerent  observers,  Kartulis  considers  that  the 
amceba^  play  the  principal^  but  not  the  sole  part ;  that  they  serve  as  the 
vehicles  of  the  bacteria,  which  may  then  complete  the  morbid  process  ;  that 
by  their  active  movements  the  amcsbae  cause  rupture  of  the  capillaries,  but 
that  the  i)acteria  which  accompany  them  are  the  pus-producing  agents.  He 
does  not  believe  that  the  amoBbae  alone  are  capable  of  causing  suppuration 
in  the  liver. 

Kruse  and  Pasquale  lean  to  the  opinion  that  none  of  the  bacteria 
found  is  sufficiently  constant  to  be  considered  specific;  but,  nevertheless, 
that  the  bacteria  cannot  be  considered  as  absolutely  non-pathogenetic,  for  all 
of  them  can  be  experimentally  shown  to  possess  pathogenetic  properties ; 
some  of  them  are  the  common  pyogenetic  organisms.  They  belie%~e  in 
a  direct  co-operation  of  the  amcebse  with  the  bacteria  in  the  process  of 
disintegration  of  the  liver  tissue  and  pus-formation. 

Councilman  and  Lafieur  think  that  the  ameehje  alone  are  the  active 
agents  in  the  production  of  the  abscesses.  In  the  smallest  abscesses,  in 
which  the  lesions  can  best  be  studied  in  their  inception,  they  found  no 
bacteria,  but  the  amo^boB  were  always  many.  Again,  even  in  the 
larger  abscesses  examined  by  them,  the  l>acteria  w^ere  not  numerous,  and 
the  lesions  in  the  liver  were  in  general  of  a  different  character  from  those 
produced  by  bacteria.     [Fide  section  on  pathological  anatom3^] 

It  may  be  said,  at  least,  that  in  the  idiopathic  abscesses — that  is,  in 
those  which  are  not  accompanied,  preceded,  or  followed  by  dysentery — 
no  amcebfe,  but  various  forms  of  bacteria  only  are  fount]  ;  while  in  the 
dysenteric    cases — that   is,   those    in   which   there    is   either   an   actual 

^  The  word  Miopatliic  U  ore  tihkh  I  do  not  readily  take  into  use.     In  the  prMmt 
ftrtidi»|  LoweveT,  tt  may  be  servicejible  if  accepted  only  hi  ltd  uegaUve  bearings. — Ed, 
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dysentery  with  amoeba?  in  tlie  stools,  or  a  history  of  such  an  attack — 
amtebse  fire  constantly  present,  and  may  nr  nuiy  not  he  accompanied  by 
Binall  numbers  of  bacteria  similar  to  those  found  in  the  idiopathic 
cases. 

In  all  the  recorded  cases  amoehic  alBcess  of  the  Hver  baa  arisen 
secondarily  to  an  attack  of  amcebie  dysentery.  It  is  not  necessary, 
however^  that  the  dysenteric  ulceration  of  the  bowel  should  be  active,  or 
even  that  any  dysenteric  symptoms  should  coincide  with  the  abscess :  on 
the  contrary^  the  dysenteric  process  in  the  bowel  may  be  latent  and,  nntil 
disclosed  post-mortem,  even  unsuspected 

Whether  an  amoebic  abscess  can  form  in  the  liver  independently  of 
any  intestinal  lesion  is  a  (iueslion  that  is  still  undecided.  There  is  no 
recorded  c^ise  which  may  be  accepted  without  reserve  as  evidence  on  this 
point,  Kruse  and  Pasquale  mention  two  cases,  but  admit  that  they  are  not 
conclusive.  In  one  there  were  slaty-pigmented  scars  in  the  large  bowel, 
suggestive  of  jirior  dysenteric  idceration ;  in  the  other  were  ulcers  in  the 
stage  of  healing,  though  the  pitient  had  not  suffered  from  dysentery  until 
after  the  development  of  the  abscess  in  the  liver.  The  latter  case  is  un- 
doubtedly an  example  of  latent  amo'bie  d3^8entcr}%  with  exaccrlmtion 
following  abscess-formation ;  and  can  in  no  wise  be  adduced  as  evidence 
of  primary  amoebic  abscess.  It  is  possible,  indeed,  to  suppose  a  primary 
infection  of  the  liver  through  the  bile  passages,  but  there  is  no  recorded 
example  of  such  an  occurrence.  Amoebic  abscess  of  the  liver  must,  for 
the  present,  be  considered  as  invariably  secondary  to  active  or  latent 
amoebic  dysentery,  or,  in  other  words,  as  a  complication  of  this  disease. 

With  the  so-called  idiojmthic — iion -amoebic— abscesses  the  case  is 
entirely  different.  Such  abscesses  usually,  if  not  always,  appear  in- 
dependently of  intestinal  affection,  s.»ud  are  not  followed  by  it 

To  explain  their  occurrence  one  must  take  into  account  the  general 
etiological  factors  that  dispose  persons  in  the  tropics  to  inflammatory 
diseases  of  the  \ascera  in  general,  and  of  the  liver  in  particular.  It  does 
not  seem  probable  that  these  factors  can  of  ihemsehes  cause  suppuration, 
but  rather  that  they  prepare  the  tissues  for  the  invasion  of  one  or  more 
species  of  the  ordinary  pyogenetic  micro-organisms.  Through  what 
portals  these  micro-organisms  gain  access  to  the  liver  is  not  cjoite  clear, 
though  in  a  few  cases  Kartulis  has  found  letsions  in  the  mucous  membrane 
of  the  stomach. 

To  discuss  whether  tropical   liver  abscess  in   general  ia   or  is  not 

dependent  upon  dysenteric  ulceration  of  the  intestines  appears  to  me  to 

be  futile.     The  intimate  association  of  abscess  of  the  Hver  with  one  form 

of  dysentery  is  quite  clear ;   and   what  is   needed  is   a   more  accurate 

^■Btiological  investigation  to  determine  in  individual  cases  which  are   of 

^■iyBenteric  and   which  of  non-dysenteric  (idiopathic)  origin.     Whether^ 

|Bi<B  a  nUe,  the  dysenteric  liver  abscesses  are   produced  by   amrebae,   or 

'*wberber  in  tropical  countries  there  are  dysenteries,  commonly  followed 

by  liver  abscesses^  which  are  due  to  some  other  agent,  are  also  questions 

that  invite  further  investigation. 
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The  amoebae  fotiJid  in  liver  abscesses  com©  from  the  large  intestine, 
and  must  necessarily  gain  access  to  the  liver  by  way  of  the  bloo<l^  by 
way  of  the  lymph-chaimela,  or  by  way  of  the  peritoneum.  Infection 
through  the  bile  p^issagea  has  already  been  referred  to  as  an  hTpothetkal 
but  not  very  probable  occurrence. 

In  the  case  of  multiple  abscesses  in  the  Interior  of  the  liver»  it  is  i 
probable  that  the  amcebse  reach  the  liver  through   the   radicles  of   the  I 
portal  vein.     They  are  often  found  in  the  capillaries  alsout   the   base  and 
sides   of    the    intestinal    ulcers.      Again,  it  is   possible  that  secondnry 
abscesses  in  the  liver  may  be  produced  by  a  backward  infection  of  the 
portal  veins  from  a  primary  single  abscess  (Kruse  and  Pasquale). 

Though  amoebro  are  very  often  found  in  the  lymph  spaces  and  lymph 
capillaries  of  the  intestine^  it  is  not  probable  that  infection  occurs  through 
the  lymph -channels,  for  before  reaching  their  destination  tho  amcetlB 
would  have  to  i>ass  through  a  long  series  of  intervening  lymphatic  glands 
and  channels;  they  are  very  rarely  found  in  any  of  these  glands,  nor  do 
the  glands  present  any  changes  characteristic  of  the  action  of  amoebie. 

Infection  by  way  of  the  peritoneal  cavity  undoubtedly  occurs.  In  one 
ca«e  there  was  found  peritonitis  with  amoebae  in  the  exudation  over  the 
intestinal  coils  and  the  surface  of  tho  liver  (Councilman  and  Laflenr). 
Such  a  mode  of  infection  explains  in  a  satisfactory  manner  the  frequent 
sitmition  of  the  absceasoa  at  tlie  extreme  upper  i>ortion  of  tho  right  lobe 
close  to  the  di;iphragmatic  attachment,  and  the  early  extension  of  the 
mischief  to  the  lower  lobe  of  the  right  lung.  It  also  explains  the 
occurrence  of  tho  multiple  superficial  absceases,  and  of  abscesses  of  the 
under  surface  of  the  liver  adjacent  to  the  hepatic  flexure  of  the  colon. 

It  is  difficidt  to  form  an  estimate  of  the  frequency  of  amoebic 
abscess,  for  the  statistics  in  which  this  etiological  factor  is  taken  into 
account  are  as  yet  too  scanty.  Kartulis  states  that  of  some  500  liver 
abscesses  which  had  come  under  his  observation,  55-60  per  cent  were 
of  dysenteric  origin  j  but  he  does  not  state  the  proportion  of  cases  of 
dysentery  in  which  abscess  supervened.  Kruse  and  Pasquale  found 
abscess  six  times  in  57  cases  of  amoebic  dysentery,  and  Councilman  and 
Lafleur  six  times  in  15  cases, 

Tho  extensive  statistics  of  British  and  French  physicians  relating  to 
dysentery  and  liver  abscess  in  India  and  other  eastern  countries  are  not 
directly  available  for  purposes  of  comparison,  as  no  mention  is  made  of 
the  etiological  factor,  and  the  various  kinda  of  abscess  are  not  dis- 
tinguished. It  is  highly  suggestive,  however,  that  the  collective 
statistics  of  liver  abscess  and  dysentery  in  the  tropics  show  an  average 
of  one  case  of  liver  abscess  for  every  four  or  five  cases  of  dysentery 
These  figures  lend  a  proliability  to  the  supposition  that  a  large  proportion 
of  the  cases  were  of  amoebic  origin,  for  it  cannot  be  questioned  that  in  the 
diphtheritic  and  in  catarrhal  dysenteries  of  temperate  climates  abscess 
of  the  liver  is  a  rare  complication, 

Pathologleal  anatomy. — (a)  Lesions  in  tht  liter, — Leaving  the  abscesses 
out  of  account,  the  liver  is  generally  of  normal  size,  sometimes  enlarged: 
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in  some  cases  it  is  congested,  in  others  pale.  There  are  areas  of  local 
peritonitis  where  the  larger  abscesses  reach  the  surface  of  the  liver,  and 
when  an  abscess  is  sitimtcd  in  the  ui)permost  part  of  the  right  lobe  close 
to  the  diaphmgni,  the  hitter  is  bound  to  the  liver  over  the  periphery 
of  the  abscess  by  very  dense  adhesions.  The  abscesses  may  be  one  or 
more  :  in  the  latter  case  there  is  usually  one  which  is  larger  and  evidently 
of  longer  standing  than  the  others.  Sometimes,  in  the  same  liver, 
abscesses  of  all  ages  are  to  be  seen,  from  the  smallest  and  most  recent 
with  no  definite  walls  to  the  oldest  with  dense  fibrous  walls.  The  amallest 
visihle  abscesses  are  from  1  to  5  mm.  io  diameter  ;  ihe  largest  may  attain 
the  size  of  a  hirgo  orange  or  even,  in  rare  cases,  of  an  infant  *s  head. 

As  a  rule  the  right  lobe  of  the  Hver  is  the  seat  of  the  large  iihscesses, 
and  ci-jfaio  p<ii tions  of  the  lobe  are  especially  j>rono  to  Ijc  afJected,  namely, 
the  under  surface  adjacent,  to  the  hepfitic  flexure  of  the  colon,  and  the 
dome  of  the  liver  close  to  the  dinphragmatic  attachment.  The  small  rani- 
tiple  abscesses  are  commonly  superficial,  or  at  any  rate  near  the  surface  ; 
Imt  in  a  few  instances  they  are  fuund  scattered  throughout  both  lobes  of 
the  liver. 

The  general  shape  of  the  abscesses  is  spherical  or  ovoid,  but  there 
are  often  irregularities  in  oiuline,  especially  in  the  larger  ones,  due  to 
unet]ual  extension  in  ditt'erent  directions. 

With  regsiitl  to  the  naked -eye  ap{>eamnce  the  abscesses  may  be 
divided  roughly  into  three  varieties :  small,  very  recent  al>scessc8 ; 
abscesses  of  larger  volume,  with  walls  partly  necrotic  and  partly  fihioufi, 
which  are  evidently  still  extending ;  and  old  abscesses,  ajjparontly 
stationary,  with  firm  and  thick  fibrous  \>  alls. 

The  contents  vary  with  the  kintl  of  abscess.  In  the  smallest  they  can 
scarcely  bo  Cidlcd  fluid,  for  they  do  not  empty  themselves  on  section  ;  a 
little  glairy  translucent  fluid  exudes,  leaving  a  yellowish -gray  sjiotigy 
mass  behind.  In  the  larger  atid  older  abscesses  the  contents  are  more 
licpn'd,  of  a  grayish,  a  yellowii^li-gniy,  or  a  mottled  yellowish -red  or 
brownish-red  colour  (which  indicates  admixture  of  blood)  ;  and  frecjuenily 
numerous  yellowish  or  grayish  shreddy  fragments  of  necrotic  liver  tissue 
are  mixed  with  the  more  fttud  portions.  Even  in  these  larger  abscesses 
the  contents  are  very  viscid,  and  do  nt»t  resemble  ordin^iry  pus. 

Under  the  microscope  the  contents  of  the  abscesses  are  seen  to 
consist  maitdy  of  a  finely  granular  detritus,  cotiiaining  fragments  of 
cells,  a  few  leucocytes  and  red  bloml  coipusclcs,  bfimatoitlin  crystals, 
necrotic  or  fattily  degenerated  liver- cells,  and  amcehje  which,  if  the 
autopsy  had  been  performed  a  few  hours  aft*T  death,  will  still  exhibit 
active  movements.  The  ama^bas  are  most  numerous  and  active  in  the 
very  small  abscesses. 

Bacteria  are  very  sparingly  found  in  cover-glass  prepjira tions,  and  at 
times  only  by  cnltivation  iti  suitable  media.  The  sj^ecies  fouml  have 
already  Ix^en  stated. 

The  absence  of  large  numbers  of  leucocytes,  such  as  constitute  the 
bulk  of  the  cellular  elements  in  orditiary  pus,  is  especially  noteworthy. 


When  the  contents  are  removed  it  is  seen  that  the  walls  of  the 
abscesses  are  irregukfj  and  covered  with  a  dirty,  gmyish-yellaw  necrotic 
shreddy  material,  which  ext^^nds  to  a  vana})le  distance  into  the  liver* 
Thia  is  more  marked  in  medium -sized  and  nipidly  extending  absccMas 
than  in  the  older  ones.  The  latter  may  have  smooth  well-defined 
fibrous  walls,  with  fragraoiits  only  of  necrotic  liver  tissue  adhering  to 
them  here  and  there.  The  fibrous  wall  varies  very  much  in  thickness ; 
in  some  inst^inces  it  is  more  than  a  centimetre  thick,  and  is  of  a  firmness 
almost  cartilaginous.  In  the  smallest  abscesses  there  is  often  no  definite 
wall  at  al!,  the  necrotic  tissue  passing  insensibly  into  normal  liver  tissue. 

The  pathological  histology  atid  mode  of  formation  are  best  studied 
in  the  smallest  abscesses^  as  sections  can  he  made  including  the  whole  of 
the  abscess  and  a  portion  of  the  surrounding  tissue.  Hardening  in 
alcohol  and  staining  with  methylene  blue  is  most  useful  for  geneml 
purposes  ;  for  more  minute  study  Flemming'a  solution,  followed  by  deep 
staining  with  sjifranin,  is  the  liest.  In  sections  so  treated  the  ahscess 
contents  are  pale  and  fitially  granular  with  small  brigluly-ataiued  par- 
ticles, the  result  of  nuclear  fragmentation.  There  are  present  also  darkly- 
fitiiined  circumscribecl  m^isses,  some  of  which  are  isolated  and  others 
connected  with  the  wall  of  the  abscess ;  these  are  f ragmen U  of  liver 
which  have  resisted  the  process  of  disintegration,  and  are  composed 
of  fibrous  connective  tissue  with  areas  of  round-cell  infiltration.  Thcj 
contivin  an  artery,  a  vein,  and  one  or  more  bile-ducts,  the  latter  being 
lined  with  low  culwida!  epithelium,  and  thus  resemlJing  ncwly-fonne*! 
bilechannels.  Around  these  vessels  are  liver-cells  more  or  less  necrotic 
It  is  evirlont  from  their  histological  structure  that  these  masses  are 
remains  of  the  portal  system  of  the  liver.  A  stndy  of  the  periphery  of 
the  small  ahsccsses  shows  that  the  interlobular  areas  are  always  the  first 
to  become  disintegrated ;  and  to  this  process  is  due  the  irregidar  con- 
tour of  the  abscess  wall^  the  periportal  areas  persisting  until  they  are 
detached  from  the  wall  by  the  confluence  of  the  foci  of  interlobular 
necrosis. 

In  iuldition  to  finely  granular  detritus,  and  the  fragments  of  liver 
tissue  above  mcntionetl,  the  abscess  contains  a  few  red  blood  corpuscles 
and  leucocytes,  fibrin  filaments,  and  necrotic  liver-cells.  The  latter  ar© 
often  elongated,  with  pointed  ends,  or  they  may  be  of  irregular  shape 
and  contain  vacuoles.  They  refract  light  more  than  normal  liver*cella, 
and  contain  no  nucleus. 

In  the  foci  of  necrosis  around  the  abscess  cavity  the  capillaries 
are  dilated  and  filled  with  blood  or^  when  near  the  c^ivityj  with  granular 
contents  like  the  abscess.  There  is  a  dissociation  of  the  capillary  wall  from 
the  tnvbeeulie  of  liver-cells,  and  the  latter  are  thinned,  highly  refractive, 
and  vacuolated,  many  of  the  vacuoles  containing  fat.  A  pecidiar  refrac- 
tive reticuhira,  similar  to  that  found  at  the  Ijases  of  the  intestinal  ulcers, 
is  often  seen  around  the  borders  of  the  abscess  and  the  isolated  fragments 
of  periportal  tissue. 

In  most  instances  there  is  no  accumulation  of  leucocytes  either  in 


AMCEBIC  ABSCESS  OF  THE  LIVER 


the  necrotic  tissue  or  in  the  capillaries.  This  absence  of  inflammatory 
reaction  on  the  part  of  the  tissue  is  characteristic  of  a  nice  hi  c  abscess. 

Numerous  amoebie  are  found  in  the  tissues,  chiefly  in  the  periphciy 
of  the  abscess,  where  they  occupy  the  capillaries,  and  around  the  i>0!tal 
tissue  fnigmenta  They  are  but  seldom  found  lieyond  the  zone  of 
necrosis. 

The  larger  chronic  abscesses  present  some  diflerences  in  structure  from 
that  of  the  small  al)soesses — difl'erences  that  are  ex]>lieable  on  the  sup- 
position that  the  amijebae  are  fewer  in  number,  and  that  the  neciosis  of 
the  liver  tissue  is  less  diffuse.  They  usually  have  a  definite  wall  of 
connective  tissue.  Sections  of  this  wall  show  at  the  innermost  part 
more  or  less  granular  necrotic  material,  beyorul  this  the  refracti\e 
reticnlum  mentioned  alw^ve,  then  a  zone  of  granulation  tissue  of  varying 
witlth  comfMjsed  of  uninuclear  round  cells,  .m\\  finally,  a  zone  of  fibrous 
connective  tissue  which  contains  spindIe-sba|Kxl  cells  and  small -celled 
infiltration  both  diflbse  and  circumscribed.  In  the  connective  tissue 
2one,  which  is  highly  vasculaT',  there  are  numt^roiis,  often  branching,  bile- 
ducts.  In  the  outermost  jKirt  of  this  zone  liver-cells  are  found,  siogly 
or  in  groups  of  two  or  three  at  first,  then  in  hunger  a^'^ lean emt ions. 
They  are  much  swnllEm  and  fatty,  l>tit  still  possess  a  nucleus.  Still 
further  outwaixl  in  the  liver  tissue,  which  shows  strands  of  connective 
tissue  rich  in  round  cells,  the  capillaries  are  engorged  and  small  ha>mor- 
rliages  are  common.  When  the  abscess  is  large  there  is  evidence  of 
pressure,  the  adjoining  liver-cells  for  a  considerable  distance  l>eing  flattened 
and  spindle-shajieil.  AmtebtB  are  much  less  numerous  in  the  chronic 
abscesses  than  in  the  small  acute  oneSj  but  are  found  chielly  in  the  same 
situation,  that  is,  in  the  necrotic  zone  of  the  abscess  just  at  the  eilge  of 
the  round -celled   infiltration.     In   the  connective   tissue  zone  ihey  are 

ity  and  occupy  the  blood-vessels  and  the  spaces  of  the  tissue. 

Abscesses  of  the  under  surface  of  the  liver,  which  arc  connected  with 
the  bowel,    more   frequently   show  a  true    purulent    infiltration   of    tite 

I  tissues,  owing  to  the  invasion  of  jn'ogenetic  bacteria  ;  the  conditions  being 
analogous  to  what  is  seen  in  some  of  the  intestinal  ulcers  where  there  is 
%  mixed  infection. 
In  ad<lition  to  the  formation  of  abscesses  there  is  another  very 
imporUint  change  in  the  liver,  which  consists  in  a  widespread  necrosis  of 
the  cells  around  the  centml  vein  of  the  lobules,  and  is  most  marked  in 
the  \icinity  of  the  abscesses  but  is  not  confined  to  such  parts.     These 

Kbci  of  necrosis  never  cont^ain  amnelne,  anil^  as  they  are  not  the  result 
\i  pressure  or  of  a  local  aniemia,  the  most  plausible  explanation  of  their 
occurrence  is  to  assume  that  the  amceba?  produce  some  sfibdilc  toxic 
oubstance  that  induces  these  changes.  Though  not  due  to  the  direct 
c'lgency  of  the  amoebae  the  necrotic  areas  are  more  vulnendile  than  the  rest 
Lpf  the  tissue,  and  it  is  by  the  softening  of  these  patches  that  the  al>scesses 
extend. 

The  rhanfffS  in  the  Imr  mtiif  he  mmmrd  up  n.s  foUmrs : — -1st,  a  wide- 
aread  necrosis  of  the  liver-celJs,  due  most  probably  to  sokible  chemical 
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products  of  tho  amoebas ;  and,  2nd,  the  formation  of  abscesses,  doe 
Xjo  the  direct  jiction  of  the  amoebie,  which  cause  dieintegnition  and 
liquefaction  of  the  necrotic  tissue.  It  is  to  be  particularly  noted  tiaX 
GLiction  on  the  part  of  the  tissues  in  the  form  of  suppuration — leuco- 
cytic  infiltration  of  the  tissues,  and  the  presence  of  leucocytes  in  the 
jibscess  contents — is  as  a  rule  absent,  there  lieing  no  more  leucocytei 
found  than  those  iioHBally  present  in  the  vessels  of  the  tissue  involved 
in  tiie  absccvss. 

(li)  Liiiiotts  in  the  hing. — Abscess  of  the  lun^;  is  always  secondary»  and 
arises  by  the  direct  extension  through  the  diajihragm  of  an  abseoes  9X 
the  extreme  upper  portion  of  the  right  lobe  of  the  liver.  The  abaoeassa 
are  never  raotast^tic^  and  it  is  always  the  lower  lobe  of  the  right  hmg 
that  is  involved.  The  diaphragm  is  intimately  adherent  to  tho  surfat'e 
of  the  liver,  and  usnaliy  ako  to  the  under  fiurface  of  the  lung  ;  hut  in 
some  instances  a  collection  of  pus  in  the  pleural  sac  separates  the 
diaphragm  from  the  lung.  The  inferior  portion  of  the  lower  lobe  and 
often  a  portion  of  tho  middle  lobe  are  consolidated,  and  there  are 
adhesions  between  them  and  tho  parietos. 

On  section  an  aliscess  cavity  is  di.sclosed  in  the  intenor  of  the  con- 
solidated portions,  extending  from  the  diaplimgm  txy  a  variable  point 
upwards,  but  not  tisually  reaching  the  Burface  of  the  loba  It  is  thus 
centrally  situated  in  the  l>ase  of  the  right  hmg.  There  is  usually  an 
opening  in  the  diaphragm,  but  of  smaller  size  than  the  diameter  of  either 
the  hepatic  or  tho  jadmunaiy  aliscess.  In  some  instances  the  diaphragm, 
though  much  thickened,  shows  no  visible  sohition  of  continuity. 

The  consolidated  hmg  tissue  adjoining  the  abscess  is  very  dense,  nl 
a  whitish  opa<|ue  colour  near  the  abscess,  grayish  and  ti-anslucent 
beyond.     The  cut  suifaeo  is  quite  smooth  and  cedematous. 

The  bronchi  contain  either  a  purulent  or  a  serous  fluid. 

The  abscess  ciivity  may  or  may  not  l>e  em|)ty^  according  as  there 
has  or  has  not  been  evacmition  through  the  brtmehi.  As  in  the  hepatic 
abscess,  the  contents  consist  of  sl  viscid  yellowish-gray  or  yellowish  red 
fluid,  wlueh  does  not  resemble  ordinary  pus,  and  cftntains  numerous  shreddy 
necrotic  fragments.  Under  the  microscope  are  seen  granubr  detritus, 
round  lymphoid  cells,  sonio  leucocytes,  many  re^l  blood  corpuscles^  fat 
globules,  ama'bm,  and  elastic  tissue  fibres  from  the  lung. 

The  walls  of  the  ab.scess  are  even  more  irri»gular  than  those  of  the 
hepatic  abscess,  and  are  covered  with  ragged  slonghy  material,  which 
often  projects  in  tag-Hke  pieces  inio  the  abscess  cavity.  In  some  jdaces 
the  abscess  wall  may  Ix*  smooth  and  forrncil  uf  dense  connective  tissue, 
and  in  others  .soft  aiid  cedematous,  without  a  definite  JiVirous  capside. 

Sections  of  the  wall  of  the  abscess  show  next  to  tho  cavity  a  granular 
mass  contaifiing  cellular  elements  and  nuclear  fragments.  Farther  away 
there  are  small  pieces  of  lung  tissue,  chieliy  clastic  tibres,  but  sr»metimo8 
also  distinct  gioufw  of  air-cells,  mostly  necrosed.  I^cyond  this  is  the 
conncetive  tissue  zone,  which  shows  round-cell  infiltration,  ami  may  l>e 
quite  thick;  or  where  the  abscess  is  extending  rapidly  there  may  be  no 
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defiijite  lilii'uus  Wiill,  so  that  tbe  granulnr  necrotic  zono  extendi  directly  to 
ihe  lung  substance.  Both  filiriri  and  the  liyiiline  reticulum  aliove  men- 
tioned  are  found  in  places  at  the  l>order  of  the  ahsceas. 

In  the  portions  of  the  Inn^  adjacent  to  the  abscess  the  interstitial 
tissue  is  ranch  increased  at  the  expense  of  the  alveola  which  are  small,  of 
irregular  shupe,  hoed  with  a  cuhoidal  epitheliu'm,  and  resemble  rather 
glandular  than  pidmonary  tissue.  Nuclear  figures  are  fref|uently  seeii 
in  these  epithelial  cells.  The  ah^eoli  near  the  abscess  are  tilled  with 
largo  rounti  fatty  cells  which  bear  a  close  resemblance  to  amwhii^ ;  they 
aJso  contain  numerous  granulation  cells  and  a  few  leucocytes.  The 
more  distant  alveoli  contain  fibrin,  or  bud -like  projections  from  the 
proliferating  interstitial  tissue. 

The  walls  of  the  bronchi  are  thickened  and  infiltrated  with  numeroiis 
round  cells.     Their  contents  are  either  pus  cells^  fibrin,  or  lymphoid  cells. 

AmcebsB  are  found  in  these  absoesses,  and  are  eapecially  numerous 
where  the  abscess  is  extending  rapidly.  They  are  present  also  in  great 
numbers  in  the  alveoli  aj joining  the  abscess  ;  more  sparini^ly  in  the 
remoter  ones  and  in  the  lironchi  near  the  abscess  c^ivity.  When  present 
in  the  fibrous  connective  tissue  zone  they  occupy  the  blood-vessels  and 
spacer  in  the  tissue. 

In  the  main,  making  duo  allowance  for  the  difference  in  the  tissues 
affected,  the  ch.inges  produced  by  t!ie  amcebre  in  the  lung  are  similar  to 
those  seen  in  the  livor^ — necrosis  followed  by  lifpiefaction  of  the  tissues  ; 
and  there  is  the  same  absence  of  the  products  of  suppurati^'e  inflammation. 

(r)  Lfidmis  of  tht  peritoneum, — Peritonitis,  hjcal  or  general,  is  some- 
times found.  It  is  fibrinous,  the  exudation  being  pale  and  ti-anslucent, 
and  conUiining  a  go«Ml  deal  of  fluid.  The  cellular  elements  found  in  the 
exudation  are  lymphoid  colls,  a  few  leucocytes  perhaps  of  other  kinds, 
and  cells  from  the  endothelium  with  ova!  nuclei  in  great  numbers. 
Amceboe  were  present  in  two  out  of  three  cases. 

ISymptomatolosry.— Ainad)ic  abscess  of  the  liver  may  seem  to  occur 
as  a  primary  condition  \vithout  atiy  evident  disturbance  of  the  intestinal 
tract,  or  again  as  a  complication  of  a  well-marked  dysentery  at  some 
■period  of  its  course.  The  latter  case  is  the  more  frequent  Even  in  the 
former  case  the  independence  of  the  hepatic  condition  is  more  appiirent 
than  real,  for  Ity  careful  inquiry  a  history  of  some  trivial  diarrhoea, 
occurring^  it  may  be,  weeks  or  even  months  before  the  unequivocal  signs 
of  abscess  formation  in  the  liver,  is  often  elicitecl ;  and  examination  of  the 
formed  stoiils  in  such  cases  may  show  actively  motile  ama:;bifi.  Moreover, 
that  dysenteric  ulceration  may  be  latent — that  is,  unaccompinied  by  any 
symptoms  or  signs  pointing  to  ulceration  of  the  bowel — is  amply  proved 
by  the  discovery  of  urdiealed  intestinal  ulcers  in  patients  who  have 
suffered  during  life  from  suppurative  hepatitis  apparently  primary. 

Whether  apparently  primary,  or  associated  with  an  undoubted  dysen- 
teric att^ick,  the  course  of  the  illness  is  practically  the  same  in  both  cases. 
The  onset  is  insidious,  and,  as  a  rule,  owing  to  the  usually  deep-seated 
position  of  the  abscess,  the  first  indications  of  tbe  implication  of  the  liver 
VOL.  IV  H 


i69  SYSTEM  OF  MEDICINE 

are  derived  from  the  subjective  rather  than  from  tbe  physical  signs. 
When  abecefts  occurs  in  the  course  of  a  dysentery  of  mod  era  to  severity  ii 
is  usually  at  some  date  between  the  fourth  and  twelfth  weeks  of  tbe 
intestinal  nlTcetion,  In  chronic  dysentery^  however,  there  is  no  such 
limitatiun  of  time,  and  abscess  may  arise  after  an  intestinal  flux  bad  per- 
sisted for  munths,  or  even  for  yeai-s.  In  g;ingrcnous  dysentery  death 
usually  occurs  before  there  is  time  for  the  liver  to  become  infect^iL 

The  illness  begins  most  frequently  with  pain,  fever,  and  sweating; 
the  pain  being  usually  in  the  region  of  the  liver,  or  ne^ir  the  lower  part 
of  the  sciipula*  The  patient  loses  appetite^  emaciates  more  or  less 
rapidly,  and  lH?comes  progressively  weaker  and  more  anaemic.  The  skin 
assumes  a  moderate  icteroitl  hue,  but  pronounced  jaundice  is  not  common. 
There  is  sometimes  much  gastric  distress  ivilh  attacks  of  vomiting,  bnt 
hiccough  is  more  usuaL  On  the  whole,  the  general  features  of  the 
disease  nro  those  uf  septic  absorption  from  an  internal  focus  of  6U[*pura- 
tion.  If  the  abscess  bo  not  evacuated,  spont4ineou8ly  or  by  siugical 
intervention,  death  occurs  srxmer  or  later  from  exbatistion. 

In  a  considei-atile  numlier  of  cases  there  are  symptoms  pointing  to  the 
extension  of  tbe  disciiso  to  the  lower  lobe  of  the  right  lung*  It  is  certain 
that  implication  of  the  hmg  is  more  frequent  in  ama^iic  abscess  than  in 
abscess  duo  to  other  causes,  whether  of  dysenteric  origin  or  not;  and 
this  is  attributable  to  the  frequent  situation  of  such  abscesses  at  the  ex- 
treme ujjper  part  of  the  right  lobe  of  the  liver.  In  such  cases  syniptoms 
of  pulmonary  disease  are  apt  to  occur  oiirly  and  to  predominate  through- 
out the  illness ;  the  clinical  picture,  indeed,  is  often  rather  one  of  a  de- 
structive lesion  of  the  lung  than  of  hepatic  snppursition*  (A  well-marked 
example  of  this  condition  is  seen  in  the  case  illustrative  of  Amoebic 
Dysentery  given  in  vol  ii.  of  this  work,  p.  769.)  The  chief  symptoms  are 
early  stitch  like  pains  in  I  he  right  side  of  the  chest,  dyspnosa^  and  cotigh, 
at  first  hacking  and  ineffectual,  but  later,  when  the  abscess  is  evactmted 
through  the  bronchi,  piroxysnml,  and  accompanied  by  muco- purulent 
blood-stained  expectoration  containing  amoeliie.  Abscesses  of  this  cotu^ 
show  little  tendency  to  he^irl,  and  in  my  experience  they  progress  as  a 
rule  to  a  fatal  termination,  not\vithstanding  the  seemingly  free  evacua- 
tion of  the  abscess  cavity.  Kecovcry  may  ensue  after  the  patient  has 
been  spitting  muct>pus  for  weeks  or  even  months,  but  convalescence  is 
very  tedious  and  may  be  interrupted  by  exacerbations  of  the  cough  and 
expectoration. 

The  dui-ation  of  fatal  cases  is  about  two  or  three  months. 

With  the  progress  of  both  hepatic  and  hri>!ito- pulmonary  abscess 
there  is  either  an  aggravation  of  an  existing  dysentery^  or  this  condition 
makes  its  appearance  ;  even  in  cases  in  which  the  hepatitis  appeared  to  be 
primary. 

Analysis  of  symptoms.  —  Pain  is  one  of  the  earliest  symptoms;  it 
occurs  at  some  {)erit>d  of  the  illness  in  all  cases.  It  may  be  dull  and 
aching,  or  sharp,  lancinating  and  tearing  in  character.  The  former  kind 
of  pain  is  usually  felt  earlier,  and  is  possibly  due  to  the  distension  of  the 
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liver  by  the  abscess  contents :  the  latter  in  all  probability  indicates 
implication  of  the  peritoneum— visceral  or  j>itriet*il — or  of  the  pleiira ; 
and  18  certainly  more  fretfuent  and  more  severe  in  those  cases  in  which 
the  lung  becomes  involved..  In  the  latter  case  it  is  aggravated  when  tha 
pitient  breathes  deeply,  and  during  paroxysms  of  cough.  The  pain  is 
nimlified  by  the  movements  and  jxjsiiion  of  the  patient,  the  easiest  de- 
cubitns  lieing  the  right  dorso-ktcral,  with  the  l«odj'  slightly  raised  and 
the  thighs  flexed.  The  site  of  the  piun  varies  in  different  cases.  It 
may  be  in  the  epigastrium,  the  right  hypochondrium,  or  the  lower  axillar)' 
space ;  posteriorly  it  is  usually  referred  to  the  right  scapular  region,  or 
to  the  shoulder- joint  itself.  From  any  one  of  these  points  it  not  infre- 
quently radiates  with  increasing  intensity  over  the  whole  of  the  right 
side  of  the  chest  anrl  the  upper  aUhjminal  Korie.  Discharge  of  the 
abscess,  by  surgical  intervention  or  by  evacuiition  through  the  bronchial 
channels,  13  followed  hy  an  abatement  of  the  suffering. 

Femr  of  an  irregular  remittent  or  intennittent  course  is  the  rule  in 
amcebic  abscess.  The  pyrexia  does  not  differ  %ndely  from  that  observed 
in  cases  of  dysentery  uncomplicated  by  abscess;  but  the  range  is  higher, 
varying  between  100^  and  103^  F,,  and  the  rt^missions  are  more  pro- 
nounced* The  remission  usually  occurs  in  the  morning  honis,  the 
exacerlmtion  towards  evening;  but  a  reversed  temperature  curve  may 
Ije  seen  occasionally,  as  in  other  diseases  characterised  by  a  septic 
temperature  curve. 

At  the  earliest  period  of  abscess -formation  the  prevailing  fever  is 
continuous  or  slightly  remittent ;  but,  as  the  infection  i>rogreases,  the 
remissions  bi^come  greater,  and  ultimately  complete  intermissions  occur  at 
ftome  time  in  the  twenty-four  hours. 

The  tempcnituro  falls  when  the  abaeess  is  evacuated,  through  the 
bronchial  tubes  or  otherwise ;  but  irregular  fever  may  persist  until  the 
abscess  cavity  is  completely  healed 

Stvmting  is  invariably  present,  and  is  often  profuse  and  drenching* 
It  does  not  appear  to  be  more  frequent  at  ni*^ht  than  during  the  f\iiy%  it 
is  very  irregular  in  its  occurrence^  and  is  independent  of  the  course  of 
the  temperature.  In  any  case  of  amreliic  dysentery  the  appearance  of 
this  symptom  should  at  once  suggest  infection  of  the  liver ;  for  as  a  nde 
the  skin  in  dysentery  uncomplicated  by  liver  abscess  is  dry  and  rough. 
An  exception  may  be  made  in  the  gangrenous  form,  but  even  then  only 
in  the  later  stages.  Moreover,  in  these  cases  it  is  rather  a  continual 
clamminess  o(  the  skin  than  periodical  and  profuse  sweating.  There  is  not 
often  a  definite  rigor,  but  a  chilly  feeling  before  and  after  the  sweating 
is  not  uncommon. 

The  pttli^e  and  respiratmis  are  both  accelei-ated.  In  the  earlier  stages 
the  pidse  i-anges  from  80  to  100,  and  has  the  usual  characters  observed 
in  febrile  affections,  being  full  and  regular.  Towards  the  end  of  fatal 
cases  it  becomes  rapid,  from  1 20  to  1 40,  small  and  easily  compressible. 
The  respirations  are  increased  most  obviously  in  the  cases  of  hepato- 
pulmonary  abscess,  and  may  range  from   24  to   40.     The  breathing  is 
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often  more  rapid  and  shallow  at  the  beginning  of  the  lung  infection  than 
at  a  lalor  perifMl  of  the  disease.  This  is  due  to  the  pleurisy  that  in  evenr 
case  precedes  tho  extension  of  the  process  into  the  lung  itself.  In  fact 
the  attitude  of  the  jmtientj  and  the  character  of  the  cough,  the  pain,  and 
the  breathing,  immediately  suggest  this  event. 

When  a  purulent  etTusion  takes  place,  or  the  pleural  surfaces  become 
adherent — -and  this  is  the  more  frequent  result — the  dyspnrea  is  much 
less,  and  is  still  further  relieved  by  a  free  evacuation  of  the  abscess  con- 
tents through  the  bronchi. 

In  hepato-pulnionary  abscess  rowjh  and  erpfdnraiion  are  constant  and 
often  very  distressing  svmptoms.  During  the  ciirlier  part  of  the  illneaf 
— that  is,  before  any  definite  physical  signs  in  the  lung — the  couj 
frequent^  hjiilciiig,  and  usually  accurapanicd  by  pain  in  the  right  _ 
right  hjpx»hondrium,  or  t?pigastnum.  It  suggests  diaphragmatic  pleurisr, 
and  is  no  dtmbt  due  to  it.  At  this  stage  there  is  either  no  cx]>oetoration, 
or  a  scanty  clejir  mucoid  or  mucopurtilent  sputiimi  occasionally  tinged  or 
streaked  with  blood.  Then  after  a  variable  lapse  of  time  the  cough 
becomes  more  severe  and  paroxysmal,  and  during  one  of  these  pjiroxysms 
the  jyatieot  brings  up  a  large  quantity  of  re<ldi8h  or  reddish -l»rt>wn 
muco-piis,  sunu?times  mixed  witli  pure  blood.  This  usually  gives  a  go»xi 
deal  of  relief  fur  a  time,  and  the  jiaroxysms  of  cough  become  less  severe 
and  freipient.  The  sputum  in  such  Ciises  was  desciibefl  many  years  ago 
1>V  Budtl,  and  "was  considered  hy  him  to  be  characteristic  of  the  disease, 
*'  When  this  happens  (evacuation  of  an  hepatic  abscess  through  the 
bronchi),  it  is  marked  by  the  sudfleri  expertoration  of  a  dirty  rtxl  or 
brownish  purifurm  matter.  The  peculiar  colour  arises  from  the  fuis  in 
its  passage  through  the  lung  l»eL"oming  mixed  with  blood  and  broken- 
down  pulmonary  tissue.  There  is  no  matter  like  it  expectorated  in  any 
disease  of  the  lung  itself,  and  I  believe  that  its  appearance  is  |>atho- 
gnomonic  of  abscess  of  the  liver,  or  at  least  of  abscess  perfomting  the 
lung,  I  have  been  led  by  it  to  detect  an  abscess  of  the  liver,  of  which 
I  had  previously  no  suspicion." 

The  following  descripiion  of  the  sputum  in  cases  of  hepato^pulmonaiy 
abscess^  given  by  myself  some  time  ago^maybe  quoted  here  in  illustration 
of  those  cases  in  which  amtjelia?  are  present : — **  The  expectoration  is  partly 
diffluent,  partly  tenaeioiLS,  and  jjartly  frothy,  its  viscidity  being  proportional 
to  the  am<»unt  of  mucus  i>r'esent*  It  is  at  tirst  often  bright  red  owing  to  a 
large  admixture  of  lilumb  and  subsequently  of  a  dull  l>riek-red,  lirownish- 
red,  or  rusty  bn:»wn  eolourj  and  occasionally  bile -stained*  Intimately 
mixed  with  the  muco-pumlent  nuiss  are  more  or  less  numerous  small 
yellowish -white  fragments  of  a  frial*lo  or  cheesy  consistency*  Aft-er 
exposure  to  air  for  some  time  the  whole  mass  liquefies  into  a  thin  syrupy 
or  oily  homogeneous  Huid,  which  has  frequently  been  compared  to  anchovy 
sauce.  Such  a  fluid  was  aspirate*!  from  an  aliscess  of  the  liver  which  had 
not  perforatcii  the  lung.  The  sputa  are  alkaline  in  reaction,  and  have 
a  faint  sweetish  odoiu\  At  a  later  periml  they  become  more  purulent, 
sometimes   nummular,   reddish  yellow,  and   contain   less  blood.      If  the 


d 


AM(EBIC  ABSCESS  OF  THE  LIVER 


t« 


patient  progress  toward  recovery,  the  expectoration  hecomes  more  Huid 
and  frothy^  and  contains  less  pus,  which  is  slightly  blofxi-stained.  On 
settling,  it  sejiarates  into  an  upper  frothy  layer,  a  middle  layer  of  slightly 
turbid  Huid,  antl  a  thin  bottom  layer  of  mnco-pus.  The  ciuantity  ex]>ec- 
to  lathed  daily  varies  from  25  c.c,  to  400  or  500  ex.  Even  nmro  than  this 
may  be  coughed  up  at  the  time  the  abscesii  fii'st  discharges  itself. 

"  Microm^piMl  rharackrs. — The  cellular  elements  observed  are  red 
blood  corpuscles,  leucocytes,  round  alveolar  epithelial  cells,  oral  epithelium, 
and  irregidar  polyhedral  fatty  degenerateil  elements,  which  lm)k  like  liver- 
cells,  but  do  not  show  a  nucleus.  In  the  early  sputa  red  bhxid  eorjaiscles 
predominate,  and  in  the  later  sputa  Icueoeytes  ;  while  swollen  and  de- 
generat4>d  alveolar  epithelium  is  present  in  aljout  the  same  proportion  in 
ail  the  sputa.  Elastic  tissue  fibres  from  the  hmg,  single  or  in  groups^ 
showing  the  chanieteristic  wavy  or  curled  appearance,  are  fre([uently 
found,  more  especially  in  the  later  stages,  Omnge-red  rhoml>ic  crystals 
of  h»matoi(lin,  needle  si uiped  cri^stiils  of  ty rosin,  single  or  in  fan-»haj>i*d 
groups  of  the  ^\me  colour,  and  Charcot's  crystals,  are  occ^^sionally  seen, 
\dth  various  bacteria  and  particles  of  foml.  The  small  cheesy  fragments 
consist  entirely  of  an  amorphous  granular  material  and  oil  globules. 
Amcebae  are  constantly  present.  They  occur  indiHcrently  In  all  portions 
1^  of  the  expeetomtinn  more  or  less  abundantly,  but  on  the  \vhole  they 
Hare  not  so  plentiful  as  in  the  stools.  The  number  observed  from 
day  to  day  is  very  variable.  They  vary  in  Bvm  and  activitv,  but  are 
generaiU^  larger  than  those  seen  in  the  stoi:pls,  and  very  freqnentty  con- 
tain red  blow!  corpuscles.  For  their  Hetectinn  the  same  preritutions  should 
W  taken  i\s  in  the  case  of  the  stools,  that  is^  the  sputa  should  be  kept  at 
a  temperature  of  30    to  35''  C,  and  examined  as  soon  as  possible." 

Disturl)anc6  of  the  gas t ro  -  alimentary  tmct  is  apt  to  occur  with 
abscess  of   the  livor.      The    most    constant  and  persistent  symptom  is 

»an(/rfjia,  which  is  often  alisobite,  even  the  blandest  fi>od  being  distasteftd. 
On  the  other  hand,  thirst  is  increased,  owing  to  the  drain  of  ihe  tissue 
fluids  caused  by  the  profuse  ami  recurring  swe*'iting. 

Nau,<ea  and  vamiitwj  occur  in  those  cases  in  which  the  Inng  becomes 
■■engaged,    and   are   induced   chiefly    by   the   violent    tits    of    coughing. 
^^^"WTien  the  lung  is  not   engaged    these    8\Tiiptoms  are  not  frequent    or 
severe. 

Jaundire  is  occasionidly  present,  but  the  hue  is  not  deep  as  in  the 
obstructive  icterus  ;  it  is  nvther  an  aggravation  of  the  sallow  icteroid 
tint  seen  in  cases  uncomplicated  by  liver  abscess,  and  the  stools  still 
contciin  bile  pigment 

Pki/i^mi  sitjm  of  hepatic  and  h^pa/o-pulmrmarij  ahat^ss. — (n)  The  physical 
signs  of  an  hrpntic  ahmjss  develop  slowly,  and  for  a  time  are  often  obscure 
and  inconclusive.  If  the  abscess  occupy  the  left  lobe  or  the  anterior 
and  lower  part  of  the  right  lobe,  direct  e\idence  of  its  presence  occurs 
earlier  than  if  it  be  situates  1  centrally  in  the  light  lobe,  or  toward  the 
convexity  of  the  Hver. 

Insi>ection  aflbrds  no  clue  until  the  abscess  has  reached  considera1>le 


dimensions.  When  this  is  the  case  the  lower  ribs  and  ciirtilages  on  die 
ri|^ht  side  may  be  more  proniiiieiit  than  those  on  the  left,  and  the  expin- 
sion  of  the  right  lower  thoracic  zone  is  diminished.  The  epigastric  hollow 
imiy  be  oMiterated,  and  the  costal  margin  on  the  right  side  indistinguish- 
abla  Very  seldom  is  there  any  ohhteiution^  still  less  any  bulging  of  the 
lower  intert'oatal  spices. 

The  measurement  of  the  thorax  below  the  mammilla  sometimes  showia 
the  right  side  of  the  chest  to  be  largur  than  the  left. 

The  edge  of  the  liver  is  often  palpable  below  the  costiil  tnargin, 
**nd  to  a  lower  |)oint  than  usual  in  the  epigastrium  ;  but  as  there  u 
often  sensitiveness  to  pressure  in  these  situations,  it  may  be  impassible 
properly  Uy  carry  out  the  manipulitiujis  necessary  for  this  investigHliun 
Sensitiveness  to  pressure  may  ociasioimlly  be  elicited  also  by  firni 
yialpition  over  the  lower  ril>s  and  curtikiges.  When  the  abscei^s  jioints 
towards  the  abdominal  wall  it  may  be  possible  to  feel  an  irregularity  in 
the  outline  of  the  hejmtic  margin^  and  sometimes  to  detect  deep  Huctua- 
tion^  especially  if  the  abscess  be  in  the  left  lobe. 

Percussion  of  the  heputic  area  usually  affords  the  first  definite  eri* 
deuce  (in  conjunction  with  the  rational  signs)  of  amoebic  abscess.  The 
zone  of  liver  dulncss  is  enlarged^  the  direction  and  degree  of  the  enlarge- 
ment depending  ujkjti  the  seat  and  the  size  of  tlie  abscess.  With  abseeai 
of  the  left  lobe,  or  of  the  anterior  portion  of  the  right  lobc^  the  liver 
dulness  is  incre^ised  chiefly  downwanJ  ;  while  an  extension  of  the  upper 
margin  of  Hver  dubu^ss  is  observed  when  the  abscess  occupies  the  centre 
of  the  right  lobe,  antl  more  especially  the  dome  of  the  liver  close  to  the 
diaphragmatic  attachment.  In  the  latter  case,  howeveri  the  physical 
signs  are  usually  very  indefinite,  and  are  late  in  appearing. 

Ausetdta-ticm  reveids  nothing  if  the  abscess  involve  the  liver  a1one« 
unless,  indeed,  it  be  of  very  considerable  size»  and  encroach  ujjon  the 
area  of  normal  jiulnionary  sounds,  which  are  then  enfeebled  to  a  corre- 
sponding degree.  Occiisionally  a  peritoneal  rub  ma}^  be  heaitl  over  the 
lower  ribs  and  cartilages  anterioi'ly. 

(b)  In  h'pito'pulummfrij  aliscts-i  the  physical  signs  are  at  first  even 
more  indefinite,  and  may  remain  so  for  a  longer  time  than  in  he}>atic 
abscess.  It  is  surprising  in  some  cases  to  find  extensive  lesions  of  the 
Hver  and  lung  after  death,  where  physical  examination  (including 
exploratory  aspiration)  had  afforded  but  inconclusive  evidence  of  sup- 
puration in  these  organs. 

The  deep  situation  of  the  lesions,  and  the  compamtively  early  evacua- 
tion of  the  abscess  contents  through  the  1>ronchi,  are  answerable  for  this 
discrepincy  ;  though,  it  may  be  aiided^  the  nitional  signs  in  all  such  cases 
are  snfticiently  suggestive,  if  not  conclusive. 

Although  the  liver  is  in  every  case  alTected  before  the  lung,  it  is 
in  the  latter,  as  a  nde,  that  the  first  definite  phys^ical  signs  are  found. 

Very  little  information  js  elicited  by  inspection  and  ]ialpation.  The 
expaneion  of  the  right  side  of  the  chest  is  less  marlced  than  that  of  the 
leftj  but  bulging  or  enlargement  of   the  right   lower   thoracic  zone  in 
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either  not  seen  at  all,  or  only  at  an  advanced  etiige  of  tlie  illiiosa. 
Fiiction  freiuitua  may  ofcasiorially  Ijg  felt  in  the  lower  mammary  or 
axillary  areas,  ami  some  tenderness  is  elicited  by  firm  pressure  in  tbe 
same  situation  and  l>elow  the  miirgiii  of  the  ribs,  or  in  the  right 
epigastriuiiL 

On  pt^rcnssion  there  \^  noteil  a  gradnal  increase  in  the  area  of  hepatic 
dnlnejis,  i!hiefly  npwanls,  the  ui'ea  of  huig  resoname  being  correspond- 
ingly dci-reased.  There  is  also  an  extension  of  liver  dulness  in  the 
abdomen,  but  this  ajvpeara  biter  and  is  not  so  pronounced  as  the  upward 
extension,  which  may  reach  tbe  fifth  or  even  the  fourth  rib  in  the 
mammary  line,  and  extend  posteriorly  to  a  point  eonsidenilily  above  the 
inferior  angle  of  the  scapula.  Above  the  hepatic  dulncss  there  is  a  more 
or  less  well-n^arketi  zone  of  bigh-pitchetl  or  even  sub-tympanitic  reson* 
a.nce  (colbipso  of  lung),  which  passes  insensibly  into  normal  pulmonary 
resonance  al>ova 

On  auactiltation  it  is  fount!  that  the  breath-sounds  at  the  Ixise  of  the 
right  lung»  in  the  lower  axillary  space  and  below  the  nipple  are  almost 
inaudible  or  entirely  alisent.  Over  the  zone  of  the  high  pitched  or  sul)- 
tym|xinitic  resonatjce  they  are  cnfeoi>ledj  have  a  faintly  bronthial  char- 
actcTj  more  especially  Itubind  l»ei ween  the  fitaiuila  and  llje  vertebral 
column,  and  are  accomj>anied  on  inspiration  by  miiMed  crackling  rales, 
particularly  in  the  intei-scapular  region.  A  friction  rub  may  be  heard 
in  the  lower  mammary  and  axillary  spaces.  Vocjd  resonance  is  slightly 
diniini^^hcd,  and  the  voice  has  a  nasfd  quality.  Over  the  upper  portion 
of  the  bmg  the  respiratory  murmur  is  enfeebled,  but  not  altered  in 
quadity. 

On  the  wh'  le  the  physicid  signs  have  a  close  resemblance  to  those 
found  in  limited  pleural  etf'itsions, 

A  marked  change  in  these  physical  signs  is  observed  when  the 
abscess  has  emptied  itself  through  the  air-passages.  The  edge  of  the 
liver  may  now  no  longer  Ijo  felt  below  the  costal  margin,  and  the  area  of 
hepatic  dnlness  is  less  than  before  ;  the  change  being  most  evident  in  the 
mammary  an*i  axillary  arciis.  Over  the  zone  of  h ig 1 1  pitched  resonance 
the  respiratory  murmur  has  become  frankly  tubular,  especially  al>out  the 
inferior  angle  of  the  sc^ipula  and  the  posterior  axillary  splice  ;  and  coarse 
bubbling  or  even  gurgling  rales  are  heard  on  inspiration  and  coughing. 
These  rales  have  the  consonating  quality  which  is  characteristic  of  cavity 
formation.  Vocal  resonance  is  now  increased  over  this  zone,  and  the 
voice-sounds  are  articulate  and  nasal.  The  whispering  voire  may  be  dis- 
tinctly he-ird,  usnally  most  intensely  in  the  lower  intei-scapular  spu  e. 

The  above  signs  gi^adnally  disappear  if  recovery  follows ;  but  an 
enfeebled  respiratory  murmur,  with  more  or  less  numerous  cmckling 
rales  nt  the  bime  of  the  right  lung,  may  persist  for  many  weeks. 

Diagnosis. — The  diagnosis  of  amoebic  hepatic  or  hejmto-pulmonary 
abscess  is  based  on  a  history  of  a  previous  or  actual  attack  of  anm^bic 
dysentery,  and  on  the  rational  and  physical  signs  of  abscess-fornmtion  in 
the  liver  and  lung.     The  stools  should  be  carefully  examined  for  amoebse. 


If  there  be  diarrhceii,  these  are  readilj  found  ;  hut  when  the  stools  are 
formed,  as  sometimes  happens,  there  is  some  ditBeidty  in  detecting  them. 
In  the  latter  case  the  mucus  adhering  to  the  faeces  may  contain  a  few 
amoebse. 

Sumetimes  the  arafebic  nature  of  the  abscess  is  first  demonstrated  hy 
iindiiig  ai-tively^  motile  amiebiB  in  the  sputum  when  tlie  abscess  hm 
evacuated  itself  through  the  bronchi. 

Definite  iiifoinmti(.)n  may  also  be  ol>taincd,  before  spontaDeoufl 
evacuation,  by  exploratory  pnncture  of  the  liver  with  a  long  and  lar|rc- 
sized  aspirating  needle.  I  have  often  been  disappointed,  however,  in 
this  procedure,  even  when  the  physical  and  rational  signs  Averc  apparently 
quite  conclusive*  Failure  to  obtain  pus  is  usually  due  to  the  de<*j» 
situation  of  the  abscess  and  to  the  gi'eat  visciility  of  the  contents  of 
it.  Exploratory  asj)iration,  if  unsuecessfid  at  first,  should  be  re- 
peated from  time  to  time,  a  ditlbrent  portion  of  the  dull  stone  l>eing 
seleeted  each  time ;  in  this  way  a  positive  result  may  be  obtained,  and  if 
amctebte  aie  found  in  the  material  withdrawn  the  diagnosis  is  esUiblished. 

It  is  practically  impossible  to  diagnose  muUiple  abscesses,  or  a  aniall 
abscess  in  the  concavity  of  the  liver  duo  to  chrect  infection  fiH:>m  the 
hepatic  tlexm^e  of  the  colon. 

The  only  diseases  that  are  likely  to  be  mist;iken  for  amtebic  alkscess 
are  non-ani(i.^bic  liver  abscess,  pyiemie  abscess?,  sub- diaphragmatic  abscess, 
empya^mfi,  and  |K>ssihly  basic  tuberculosis  of  the  right  lung.  In  won- 
araiebic  abscess  there  is  \Bry  often  no  history  of  any  intestinal  dis<3nier, 
and  the  abscess  ap])ears  to  be  idiopiithie.  Moreover,  the  abscess  ia 
usually  large  and  single,  and  an  ex|>loratory  pinictnre  refitlily  affords  a 
rather  thin  pus  which  contains  no  amteba^  but  usually  one  or  more  sj^ecies 
of  the  pyogenetic  cocci.  The  pus  may,  however,  be  entirely  sterile^  and 
in  such  cases  the  disease  pursues  a  much  more  benign  course  tlian  is  the 
rule  with  atiKebic  abscess.  There  is-  not  the  same  tendency  to  implica- 
tion  of  the  lung  in  non-am<ebic  as  in  aracebic  abscess. 

Pyiemic  abscess,  which  is  usually  multiple,  is  distinguished  by  its 
more  rapidly  fatal  course,  and  can  generally  be  traced  to  some  localised 
abdominal  or  pelvic  focus  of  suppuration. 

In  the  case  of  the  three  other  conditions  mentioned  which  may 
simulate  the  hej>ato-jnilmonary  form  of  anuvbic  abscess,  an  error  in 
iliagnosis  can  occur  ordy  befoi^e  spontaneous  evacuation  through  the 
bronchi  ;  or  when  the  stools,  whether  formed  or  diairhoab  flo  not  contain 
amtehie.  After  rupture  of  the  abscess  amteljaj  wdl  invariably  be  present 
in  the  sputa,  and  the  doubt  at  once  dispelled. 

Prognosis.— The  prognosis  of  amo.d>ic  abscess  of  the  liver,  and 
especially  of  the  liver  and  lung,  is  very  unfavoumhle*  These  sequels  are 
responsible  for  a  large  percentage  of  the  mortality  from  this  form  of 
dysentery^  and  in  many  cases,  both  of  flyseittery  of  moderate  severity 
and  of  chi'onic  dysentery,  are  the  final  events. 

Even  when  tlie  dysentery  is  latent,  that  is  when  there  are  no  actual 
intestinal    syniptijms,   the   outlook    is   not   very   much    better ;    for    an 
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exacerbation  of  the  intestinal   condition  is  veiy  apt  to  occur  with  tlie 
development  of  the  hepatic  complication. 

Siu'gical  intervention,  moreover,  is  not  as  a  nile  followed  by  such 
satisfactory  results  as  in  the  case  of  non- amoebic  abscess.  In  a  series  of 
eleven  cases  of  liver  abscess  observed  in  Bfiltimorej  of  which  seven  were  of 
ama^liic  origin,  and  four  non-anKe1»ic,  one  of  the  former  and  three  of  the 
latter  ended  in  recovery.  Three  of  the  amreliic  cases  were  operat>ed  on, 
and  all  died,  the  otily  recovery  being  a  cAse  of  hefmto-pnlmonary  abscess 
which  emptied  itself  spontaneously  through  the  bronchi.  All  the  non- 
amcobic  cfises  were  subjected  to  operation,  the  result  being  three  recoveries 
and  one  death. 

Treatment — Notwithstanding  the  slender  hope  of  recovery  after 
operation,  the  treatment  of  aminbic  abscess  of  the  liver  and  lung  must 
be  surgical  The  choice  and  time  of  opemtion  are  questions  for 
the  surgeon  to  decide.  It  ia  usual  to  perform  the  operation  in  two 
stages:  the  liver  is  first  exjwsed  and  sutured  to  the  anterior  aMominal 
wall,  and  a  few  days  later,  w^hen  adhesions  have  formed,  an  opening  into 
the  abscess  cavity  ia  made  with  the  thermo  cautery.  Yv^ti  tlrainage  is 
essential.  It  is  of  some  advantage  to  irrigate  the  cavity  with  a  solution 
of  quinine,  which  reiidily  desiroys  the  amo4jiE. 

Unfortunately  there  are  often  secondary  abscesses  of  small  size 
adjacent  to  the  main  abscess  which  ai-e  only  discovered  after  death. 

In  hepato-pulmomiry  abscess  which  is  discharging  itself  spontaneously 
and  freely  it  is  questionable  wiiether  surgical  intervention  is  at  all  likely 
to  advance  the  recovery  of  the  patient.  The  abscess  is  usually  so  ileep- 
seAted,  and  efficient  drainage  is  so  difficult  to  establish,  that  mdess  the 
physiciil  signs  l»e  very  definite  and  localised,  it  is  prolmbly  more  prudent 
to  abstain  from  operation. 

The  medical  treatment  of  abscess  of  the  liver  and  lung  differs  in  no 
essential  respect  from  that  of  the  intestinal  disease  wliich  accompanies 
and  hfis  given  rise  to  these  contlitions.  The  chief  symptoms  requiring 
the  aid  of  the  physician  are  pain  and  cough.  For  the  relief  of  the 
former  morphia,  admiin'stercd  prefeml4y  by  hypotlermic  injection,  is 
usually  required ;  the  latter  may  bo  alleviated  by  the  same  means  or  by 
codeia.  When  sponUineous  rnpttire  through  the  bronchi  has  occurred  it 
is  well  to  reserve  the  use  of  the  morphia  for  the  night-time,  in  order  to 
secure  some  rest  and  not  to  interfere  with  the  cough  necessary  to  the 
emptying  of  the  abscess  cavity. 

Hknri  a.  Lafleur. 
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CIRRHOSIS    OF    THE    LIVER 

General  const  derations,  —  The  term  **  cirrhosis  "  comprises  a  group 
of  diseases  of  the  liver  wkiih,  though  they  differ  widely  in  their 
causation  and  ciinii^aJ  impurt4inct%  ha%'e  this  feature  in  common^  that  the 
organ  becomes  peinieated  Ui a  greater  or  less  extent  by  a  nevvl>^-developed 
libroas  tissue.  The  wrjrd  "cirrhosis/'  which,  from  the  tawny  yellow 
colour  assumed  by  the  hejmtic  tissue,  was  originally  given  to  n  coninjon 
form  of  the  disease  (Laennec)»  is  now  in  general  use  to  denote  any  fibroid 
change  in  the  liver  ;  and  it  is  not  iafrequeully  applied  to  a  similar  morbid 
change  in  other  organs. 

This  n 3 wly -developed  fibrous  tissue  in  the  liver  is  flistrihtitod  in 
various  waye  ;  and  a  ehissiticaiiou  of  the  cHtierent  forms  of  cirrhosis  might 
be  iKLsed  upon  ha  an-angemeut  and  distribution,  though  it  is  not  lo  be 
supposed  that  such  anatomical  varieties  are  alisolutely  dtstinet.  In  thi* 
most  common  variety  of  the  disseaae  it  forms  a  coarse  network  which 
pem^eaics  the  whole  organ,  and  encloses  in  each  mesh  a  number  of  the  _ 
hepatic  lobules  (multilobular).  In  a  less  common  variety  a  finer  network  ■ 
of  new  fibrous  ti-^ne  tends  to  surround  individual  lol>ules  (unilobular) ; 
and  in  this  form  a  plexua  of  bile-duets,  apparently  newly  formed,  is  often 
present  aRiund  the  lolinles.  In  another  form  the  new  tissue  is  found 
to  penetrate  the  lobules  themselvoa,  often  stUTounding  and  isolating 
individual  cells  or  groups  of  cells  {intralobular  or  perictdhdar).  In  a 
fourth  variety,  which  is  usmdly  considered  under  the  head  of  cirrhosis, 
dense  bands  of  cicatricial  tissue  tra^er^e  the  whole  or  a  largo  part  of  the 
liver,  cutting  it  up  into  irregular  masses,  autl  producing  by  their  con- 
traction eonsideralile  deformity  of  the  surface  of  the  organ  (gummatous 
or  syphilitic  ciiThot^is). 

Ckissifiratum. — To  classify  the  various  forms  of  cirrhosis  according  to 
these  anatomical  characters  is  not,  however,  clinicjilly  useful,  infisinueli  as 
the  f>oints  of  distinction  between  them  are  seldom  recognisable  during  life. 
On  the  other  hand,  a  clcissificalion  Uised  on  the  caiisiition  and  nvAe  of 
origin  of  the  disease  cannot,  in  the  imperfection  of  our  present  knowledge, 
be  thonnighly  carried  out.  But,  notwithstanding  its  seientilic  iniper- 
fection^  such  a  scheme  is  practically  useful ;  and  it  mIW  be  adopted  here  m 
80  far  as  our  knowledge  permits,  as  follows  : — (A.)  Alcoholic  cinhi>ais,  {(f)  ■ 
Multilobular  form ;  (h)  Unik>bular  form,  to  which  is  appended  an  accoimt 
of  the  form  commonly  known  as  *' biliary  cirrhosis."  (B.)  Malarial 
cirrhosis.  (C.)  Syphilitic  cirrhosis.  And  mention  will  be  made  of 
certain  minor  forms  of  cirrhosis  which  are  rather  of  pjithological  tbuti 
of  clinical  interest. 

Etiolog-y.^The  excessive  use  of  alcohol  is  by  far  the  most  common 
cause  of  cirrhanis  of  the  liver  in  all  coiuitries ;  by  its  side  all  the 
other  causes  together  arc  insignificant.     As  regards  the  form  of  alcohol, 


etatiatice  shew  that  spirits  of  some  kind  are  in  most  cases  answeralile  for 
the  disease ;  but  it  is  certain  that  the  moie  dihjte  foiins  of  alcohol,  beer 
and  wine,  are  capjible  of  produeiirg  a  like  result. 

The  amount  of  akohol  which  is  necessary  to  produce  the  disease  is 
found  to  vary  gi'eatly.  When  a  patient  first  comes  under  observation 
with  the  signs  of  cirrhosis,  there  may  be  a  history  of  many  years  of 
slight  daily  aleoh«>lic  excess,  to  which  the  name  of  intemperance  is  given 
only  after  the  appearance  of  symptomg  of  ideoholie  poisoning ;  or  he  may 
be  an  habitual  drunkard  ;  or  there  may  Lave  been  a  short  perioil  of 
indidgence,  not  amounting  to  more  than  a  few  months,  in  a  f)erson 
pi  exiously  temperate.  The  degree  of  cirrhosis  has  no  constant  relation 
to  the  U*tal  iiniount  of  alcohol  taken.  A  history  of  great  hal>itual 
alcoholic  excess  may  sometimes  Ik?  obtJiincd  from  patients  who  present 
no  evidence  of  cirrhosis.  It  is  possible  that  this  variation  in  the  result 
may  depend  on  such  factors  as  the  degree  of  dilution  of  the  alcoliol,  or 
the  relation  of  its  ingestion  to  the  Uiking  of  foo<l ;  moreover,  it  is  not 
iniprolutble  that  individuals  dilTer  greatly  in  their  susceptibility  to  the 
poison. 

The  disease,  as  produced  by  alcohol,  is  chiefly  met  with  in  males,  in 
whom  it  is  three  or  four  times  as  common  as  in  feniah's.  It  occurs  at 
almost  any  age.  Cases,  undoubtedly  due  to  alcohol,  have  been  recorded 
as  occniTJng  at  the  extreme  ages  of  six  and  ninety ;  but  the  chief  incidence 
of  the  disease,  as  might  Ite  expecteih  is  in  middle  and  late  life,  and 
statiatics  ehow  that  in  atxmt  two-thiids  of  fatal  cases  death  occurs  between 
the  ages  of  thirty-five  and  fifty. 

As  will  be  subse«juently  described,  two  forms  of  cirrhosis — the  multi- 
lobidar  and  the  unilobular — must  be  recognised  as  due  to  alcohol.  At 
present  our  knowledge  is  not  sufficient  to  deternnne  whether  this 
anatomical  ditferenee  depends  on  the  fonn  of  the  alcohol,  or  on  the  mtxle 
of  tJtking  it,  or  on  some  other  factor.  There  is,  however,  some  evidence  to 
connect  a  large  and  htghly  fatty  variety  of  multilobular  cinhosis  (sometimes 
called  fatty  cinhosis)  rather  with  hovr  than  with  other  kinds  of  stimulant. 

Syphilis,  both  hereditary  and  acquired,  stands  next  to  alcohol  in 
imporUince  tis  a  cause  of  cirrhosis.  The  form  of  disease  commonly  pro- 
duced by  hereditiiry  syphilis  is  truly  a  cirrhosis  or  general  fibroiil  condition 
of  the  organ*  The  results  of  arquired  syphilis  nnist  also  be  considered 
under  this  he^id,  although  it  Ir.ids  rather  to  a  loc^iliscd  filiroid  change  or 
scarring  of  the  liver,  to  which  the  name  cinhosis  is  not  so  strictly 
appliciiide. 

Further,  it  may  be  accepted  that  a  cirrhotic  condition  of  the  liver  may 
supervene  as  the  dij*ect  result  of  clu*onic  malarial  poisoning  (Kolsch  and 
Kiener).  The  ciiThosis  may  be  looked  upon  as  a  8e<[uel  of  the  chronic 
congestion  of  the  liver  whith  is  apt  to  ensue  in  |jatient^  who  have  been 
the  snl*jeet  of  repeated  atL^cks  of  intermittent  fever  ;  but  in  some  instcUiees 
the  possibility  of  the  association  of  alcoholic  excess  must  lie  borne  in  mind. 

C'ertain  minor  forms  of  cirrhosis  occur  under  other  conditions  ;  hut  in 

^  cases  the  change  rarely  reaches  such  a  degree  as  to  produce  recog- 


ni table  symptoms.  Thus  a  deposit  of  tubercles  in  the  liver  may  be 
accompli iiietl  l»y  a  detiiiite  though  slight  degree  of  hyperplasia  of  the  inter- 
stitial tissue  in  the  portal  canals  ;  and  this  evetit  is  most  common  in 
association  with  a  chmnic  tuliereulous  peritonitis  (Hanot  and  GilVH?rtl 
The  common  enlargement  of  th*^  liver  in  rickets  h:is  heen  occ^isionally  found 
associated  with  a  similar  slight  incre^ise  in  the  portal  coimective  tissue. 
Finally,  a  cirrhosis,  aomctimed  of  a  high  degree,  may  result  from  the 
absence  or  atresia  of  the  common  bile-^Jiict,  which  is  occusionally  met 
with  in  new-lKirn  infants  {nde  p.  253).  Life,  in  such  c^ses,  is  seldom 
prolonged  beyond  a  few  months,  and  death  occurs  from  the  jaundice 
rather  than  from  the  cirrhosis;  yet  the  latter  may  be  sufficient  to  give 
rise  to  ascites. 

In  conclusion,  it  may  he  safely  stated  that  in  nearly  all  patients  who 
present  definite  signs  of  cirrhosis  the  disease  has  arisen  as  a  consequence 
of  alcoholic  excess,  syphilis,  or  chronic  Tualarial  infection. 

Still,  when  these  three  causes  have  been  duly  considered,  a  certain  email 
proportion  of  eases  of  cirrhosis  will  remain  in  which  there  is  room  to 
doubt  whether  any  one  of  the  three  has  been  in  operation.  It  must  be 
remembered  herein  that  it  is  not  always  easy  to  elicit  a  history  of  alcoholic 
excess — there  being  sometimes  a  pnqKjseful,  and  more  often  an  unconscious 
tendency  on  the  part  of  the  adult  pitient  to  reticence  in  this  matter.  In 
the  ease  of  young  children  it  may  be  found  that  spirits  or  Ix'er  have  been 
admiiiistered  to  them  ocwtsionally  by  their  parentt^lj\j^Vt  mav.Jbe  impos- 
sible to  ascertain  exactly  to  what  extent  this  practice  hiis'  betn  pun?ued. 
It  hiiB  been  suggested  that  cases  of  cirrhosis,  in  which  there  is  no  history 
of  alcoholic  excess,  may  be  the  outcome  of  a  previous  fever,  such  iis  scarlet 
fever,  measles,  typhoid  fever,  or  pneumonia  ;  inasmuch  as  in  man}^  specific 
fevers  slight  iriHammatory  changes  in  the  portal  tissue  may  l)e  found  after 
death  (But kin,  Klein,  Welch).  The  connection  of  such  changes  with  a 
later  developmeTit  of  definite  cirrhosis  is  not  provecl^  hut  it  is  at  any  rate 
probable  that  some  factor  in  the  causation  of  this  disease  is  still  missing. 

It  is  frequently  stated  that  long-standing  obstruction  of  the  hepiitic  tir 
common  bile-ducts  may  result  in  the  development  of  cirrhosis.  It  has, 
indeed,  been  repeatedly  shown  that  ligature  of  the  common  duct  is 
followed  in  some  lower  animals  by  a  remarkably  rapid  development  of  a 
cirrhosis  of  unilobular  distribution  (W.  Legg^  Charcot  and  Gombault), 
It  is  true  that  a  slight  hyperplasia  of  the  portal  connective  tissue  may 
ccrUtinly  be  oliservetl  with  the  microscope  in  some  instances  of 
obstructive  jauntlice  in  man,  especially  when  the  ol>siruction  has  been 
duo  to  carcinoma  in  the  hea<l  of  the  pancreas.  There  may  bo 
increased  cellularity  of  this  tissue,  and  there  is  sometimes  evidence 
of  at  J  ficute  and,  it  may  be,  of  a  suppurative  intlanimaiion  in  it.  And  as 
h;vs  been  already  m^ntione+l,  congenital  absence  or  atresia  of  the  common 
duct  in  children  may  undoubted ly  l>e  associated  M'lih  a  high  degree  of 
cirrhosis.  Yet  notwithstanding  this  positive  evidence,  it  is  estal»lished  by 
the  overwhelming  negtitive  testimony  of  the  post-mortem  rm>m  that  bdiary 
obsti'uction  in  man  does  not  result  in  any  degree  of  cirrhosis  sutiicient  to 
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produce  symptoms.  The  discrepancy  between  experimental  and  eliniciil 
e\'ideoee  on  thia  point  may  he  explained  by  the  ditJbronee  in  the  condition 
which  causes  the  biliary  ohstructioji  in  the  two  cases.  There  is  no  event 
m  man  which  is  comimrable  to  the  dmwing  of  a  h'gature  routid  tbe  outside 
of  tlie  common  dact  and  its  sheath  of  connective  tissue. 

Finally,  a  cirrhosis  has  been  described  as  accompanying  the  congestion 
of  the  liver  which  results  from  chronic  cardiac  and  pulmonary  disease. 
The  liver,  in  this  condition,  is  often  finely  gmnular  on  section,  owing  to 
the  sinking  of  the  centre  of  the  lobtde  below  the  general  level  of  the  cut 
surface.  But  though  there  is  sometimes  a  slight  hyperplasia  of  the  con- 
nective tissue  in  the  centre  of  the  lobule,  nothing  worthy  to  be  called 
cirrhosis  is  produced  in  this  way, 

A.  Alcoholic  cirrhosis. — ^It  is  now  generally  recognised  that  two 
forms  of  cirrhosis  of  the  liver  are  induced  by  the  excessive  use  of  alcohol. 
These  two  forms  are  separated  by  differences  both  in  their  morbid  anatomy 
and  in  their  clinical  features,  and  they  must  be  separately  considered. 

In  the  fir-st  form  {a\  which  is  by  far  the  most  common,  the  newly- 
developed  fibrous  tissue  tends  to  surround  large  groups  of  hepatic  lolmles, 
and  it  is  therefore  spoken  of  as  **  multilobular."  This  form  is  commonly 
associated  with  ascites,  but  seldom  with  jaundice.  In  the  second  and  less 
common  variety  of  alcoholic  cirrhosis  {h\  the  new  tissue  is  developed  for 
the  most  part  around  single  lobules,  and  it  is  consequently  described  as 
*  Mini  lobular."  In  the  latter  case  there  is  but  little  tendency  to  ascites, 
while  jaundice  is  a  common  event.  In  this  unilobidar  form  a  nuinher  of 
bile-ducts,  apparently  new  formed,  are  generally  found  in  the  interlobular 
connective  tissue.  This  appearance  gave  origin  to  the  hypothesis  of  a 
cirrhosis  starting  around  the  small  bile-ducts^ — a  "  biliary  ciiThosis  " — 
and  the  question  of  such  an  origin  in  some  cases  will  bo  presently  con- 
sidered. 

The  terms  "atrophic"  and  "hypertrophic,"  as  applied  to  the  multi- 
lobular and  unilobular  forms  respectively,  are  scarcely  worth  retaining. 
The  term  atrophic  has  lost  much  of  its  fitness,  now  that  statistics  show 
that  the  hobnailed  liver,  to  which  it  was  originally  applied,  is  not  neces- 
sarily small  J  but  is  often  increased  both  in  size  and  weight.  And  the 
phrase  hypertrophic  cirrhosis  has  become  so  complicated  by  the  postulate 
of  ft  biliary  cirrhosis  that  its  ejignificance  is  vague  and  uncertain. 

(a)  The  multilobular  form, — {Stjmjujvis:  Laennec's  cirrhosis,  hob- 
nailed liver) — 

Morbid  anatomy, — This  variety  includes  the  great  majority  of  the 
C&868  of  cirrhosis  met  with  in  pmctiee. 

The  liver,  as  found  in  a  fatal  case,  is  often  i*educed  in  size,  but  this 
reduction  is  not  invariable,  as  was  at  one  time  supposed.  In  roany 
instances  it  retains  its  normal  dimensions,  and  sometimes  it  is  moderately 
enlarged,  so  that  its  free  edge  may  be  felt  during  life.  When  thus 
enlarged,  it  is  generally  found  that  the  bejmtic  tisane  is  in  a  highly  fatty 
comlition.     It  is  often  stated  that  the  liver  in  this  form  of  ciiThosis  is 
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comtnonly  enlarged  at  the  outset  of  the  illness,  and  that  it  becomes 
I'eductid  in  size  diirinfif  ite  course.  Though  this  progressive  reduction  in 
size  is  intelligible  on  general  pathological  grounds,  and,  indeecl,  cleia' 
instances  of  it  (mostly  in  children)  have  heen  recorded,  yet  there  is  no 
evidence  to  show  that  such  a  change  is  of  frequent  occurrence.  It  is 
possihle  that  the  liver  may  be  enlarged  in  the  early  stage  of  the  illness, 
diinng  which  the  symptoms  are  so  slight  that  the  patient  does  not  come 
under  medical  observation ;  but  if  a  patient  be  seen  with  the  recogRiscd 
symptoms  of  cirrhosis,  and  the  bver  be  largo  enough  to  be  felt  in  the 
abdomen,  it  is  exceptional  at  any  rate  for  any  diminution  in  its  size  to 
be  observed  at  a  suVisefjuent  periotl. 

The  weight  of  the  hepatic  tissue  is  increased  hy  the  cirrhotic  proee«8 ; 
thus,  though  the  liver  is  often  diminished  in  hulk,  its  weight  is  seldom 
below  thai  of  the  healthy  organ  (50  to  60  oz.  in  the  atlult).  Its  weight 
may»  however,  fall  to  30  oz.  or  even  less ;  on  the  other  hand,  it  may  rise 
to  80,  especially  if  its  tissue  be  fatty,  A  series  of  100  consecutive  cases 
in  adults  t^iken  from  the  records  of  St.  lliomaa*s  Hospital  shows  a  mini- 
mum of  32  oz.,  a  maximum  of  74  oz.,  and  an  average  of  53  oz. 

Owing  to  the  contraction  of  the  new  fibrous  tissue  there  is  commonly 
some  alteration  in  the  shape  of  the  liver,  especially  when  there  is  mtich 
diminution  m  size.  Its  shaq)  ^^%^  becomes  blunter,  or  the  whole  organ 
may  tend  to  become  globular ;  the  left  lobe  is  often  more  affected 
than  the  rights  and  may  be  reduced  to  a  small  triangular  appendage. 

The  peritoneal  covering  is  usually  much  thickened,  and  is  often  fixed 
to  the  diaphragm,  antl  perhaps  to  adjacent  organs,  by  close  adhesions  or 
tough  fibrous  Imnds.  There  may  l>e  evidence  also  of  the  extension  of  this 
chronic  inflammatory  process  over  the  whole  or  a  large  part  of  the  peri- 
toneum, which  may  be  found  whitened,  thickened,  and  opaque. 

Whether  the  liver  lie  of  normal  size,  or  small,  or  enlarged,  both  the 
natural  and  the  cut  surffices  of  the  organ  in  this  form  of  cirrhosis  are  either 
covered  with  minute  granulations,  or  studded  with  nodules  varying  in  aixe 
from  a  pin's  head  to  a  pea.  The  cut  surface  especially  present*  the 
appearance  of  rounded  islets  of  yellow  or  yellowish -brown  hepatic  sub- 
stance surrounded  by  gray  or  grayish-red  bands  of  fibrous  tissue,  >K>th  of 
which  elements  can  bo  easily  recognised  \vith  the  naked  eye.  The  sul*- 
stance  of  the  organ  is  always  exceedingly  tough  and  hard,  and  the 
induration  is  greater  than  in  any  other  form  of  cirrhosis. 

Owing  to  the  compression  exercised  upon  the  portal  branches  by  the 
new  fibrous  tissue,  there  is  considerable  obstruction  to  the  flow  of  blood 
in  the  portal  vein.  In  rare  cases  the  stagnation  is  such  that  thrombotis 
has  occurred  in  its  main  trunk  and  branches.  A  far  more  common  mani- 
festation  of  this  portal  obstmction  is  the  dilatation  of  some  or  all  of  the 
vesaelSf  which  form  the  points  of  communication  between  the  portal  and 
the  general  venous  systems.  This  compensatory  dilatation  will  be  sub- 
sequently described. 

Microscopical  examination  of  a  liver  in  an  early  stage  of  cirrhosis 
shows  clear  evidence  of  inflammatory  change  in  the  tracts  of  connectivd 
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tlasue  which  support  the  ramification  of  the  portal  vein  tlironghout  the 
whole  organ.  These  ao-called  portal  canals  are  seen  to  be  ]iacked  with  leuco- 
cytes and  connective  tissue  cells  in  a  atate  o(  active  proliferation,  Herfl 
and  there  columns  of  such  fibrifying  tissue  may  be  seen  advancing 
between  the  hepatic  lobuie.s  ;  and  by  the  junction  of  such  cohimns  a  wide- 
meshed  network  of  developing  hbrons  tissue  comes  into  being  throughout 
the  w^hole  organ.  In  the  late  stage  in  which  the  examination  is  commonl}' 
made,  this  network  is  seen  to  consist  of  dense  fibrous  tiss^ue  which  may 
be  still  richly  nucleated  in  ptrts,  but  has  generally  lost  the  hijzhly  cellular 
chanicter  seen  at  an  earlier  period-  At  the  same  time  the  main  portal 
branches,  which  at  an  early  stage  are  often  widely  dilated,  become 
narrowed  and  compressed  by  the  contraction  of  the  new  tissue  in  which 
they  run.  This  new  tissue,  however,  is  by  no  means  antemic  ;  for  it 
can  be  shown,  by  injection  from  the  hepitic  artery,  that  it  is  richly 
supplied  with  capillaries  in  connection  with  that  vessel;  and  it  is  probably 
due  to  this  accessory  blood-supply  that  the  functions  of  the  liver  are 
so  little  interfered  with.  In  some  cases  there  is  am  apparent  development 
of  a  few  new  bile-ducts  in  the  strands  of  the  fibrous  tissue.  The  origin 
of  these  will  be  considered  in  connection  M'ith  the  second  or  unilobular 
variety  of  cirrhoBia,  in  w^hich  they  form  a  more  fre*[uent  and  conspicuotis 
feattire. 

The  nodules  of  hepatic  tissue,  which  are  contained  in  the  meshes  of 
this  fibrous  tissue,  consist  of  many  lobules  compressed  together.  But 
owing  to  this  compression  the  lobular  arrangement  is  obscured,  and  it  is 
difficult  to  say  how  many  lobules  each  notle  comprises.  Here  ami  there 
also  a  single  lobule  or  a  single  group  of  pigmented  hepatic  cells  may  often 
be  seen  as  an  islet  in  a  broail  librous  strand. 

In  advanced  cirrhosis  the  liver-tiells  are  invariahl}^  degenerate;  they 
are  finely  granular  or  filled  with  coarse  pigment  granules,  and  their  nuclei 
do  not  readily  stain.  They  are  also  often  filled  with  large  fat  globules, 
and  this  is  especially  found  to  be  the  case  when  the  liver  is  of  nonnal  or 
of  increased  size. 

As  regards  the  interpretation  of  these  morbid  changes,  it  may  be 
taken  as  certain  that  they  are  produced  by  the  action  of  alcohol  entering 
the  liver  hy  the  portal  vein.  But  these  morbid  changes  are  tw^ofold. 
There  is  both  a  degeneration  of  the  hepatic  cells  and  a  development  of 
new  fibrous  tissue ;  and  it  is  by  no  means  certain  w^hether  either  of  these 
changes  is  dependent  on  the  other^  or  whether  lM)th  changes  are  con- 
comitant elfects  of  the  alcoholic  poison*  It  has  been  argued  that  the 
hyperplasia  of  the  connective  tissue  is  consecutive  to  a  primary  degenera- 
tion of  tbe  hcfmtic  cells  and  dependent  upon  it ;  that  it  is  such  a  hyper- 
plasia, in  fact,  as  is  known  to  occur  around  degenerate  and  disused 
structures  in  all  parts  of  the  body.  And  in  favour  of  this  view,  that  the 
cell-degeneration  is  the  exciting  cause  and  not  the  effect  of  the  fibrous 
overgrowth,  it  is  pointed  out  that^  although  there  is  undoubtedly  a  high 
degree  of  pressure  exerted  upon  the  liver-cells,  yet,  inasmuch  as  the 
development  of  new  vessels  from  the  hepatic  artery  takes  place  step  by 


step  with  the  growth  of  the  new  fihrou§  tissue,  the  blood-supply  is  still 
ample,  and  there  ia  not  that  mechanic^il  anaemia  present  which  would  lie 
likely  to  cause  such  an  extreme  cellidar  degeneration.  On  the  other 
hand,  if  specimens  of  early  cirrhosis  are  examined  from  cases  in  which 
death  has  occurred  from  some  other  cause,  no  doubt  can  be  entertAinad 
that  the  interstitial  change  is  essentially  an  intlammatory  one,  and  that 
it  has  its  starting-point  around  the  main  branches  of  the  portal  vein  ut 
a  time  when  the  appearance  of  degeneration  of  the  hejmtic  tissue  proper 
is  either  scanty  or  al>sent, 

Conscqiicntly,  though  it  is  possible  that  the  cell-degeneration  may  in 
part  be  a  primary  change,  and  the  direct  result  of  the  action  of  alcohol 
upon  the  cell,  and  though  it  ia  possible  that  this  ceU*degeneratif»n  may 
play  some  part  in  the  production  of  symptoms,  yet  it  is  quite  out  of  propor- 
tion to  the  vast  overgrowth  of  fibrous  tissue.  The  balance  of  evidence 
is  strongly  in  favour  of  the  fibrous  overgrowth  being  a  primary 
morbid  change,  and  it  is  certainly  responsible  for  the  chief  symptoms  of 
the  disease. 

St/mpioms.— It  can  be  readily  understood,  from  what  has  been  said 
as  to  the  morbid  process  in  the  liver,  that  the  symptoms  attending  the 
early  stage  of  cirrhosis  are  usually  slight  and  equivocal  The  more 
severe  and  distinctive  symptoms  do  not  appear  until  the  new  fibrous 
tissue  hiis  begun  to  compress  the  branches  of  the  portal  vein» 

In  this  early  stage  the  patient  is  liable  to  dyspepsia  with  nausea  or 
vomiting,  especially  in  the  morning.  The  appetite  fails,  being  often 
better  in  the  later  than  in  the  earlier  half  of  the  day;  the  tongue  becomes 
furred  ;  there  is  a  sensation  of  heaviness  or  distension  after  meals,  and 
gaseoits  eructations  are  of  frequent  occurrence.  The  bowels  become 
irregnhir,  at  one  time  costive,  at  another  time  loose  ;  thei*e  is  often  a 
tendency  to  hsBraorrhoids ;  and  perhaps  slight  yellowness  of  the  con- 
JunctivtB  may  be  noticed  from  time  to  time.  Such  symptoms  nmy,  of 
course,  be  merely  the  direct  efi'ect  of  alcoholic  excess  upon  the  stomach 
and  intestinal  canal  j  but  their  occurrence  and  persistence  in  a  person 
who  has  been  addicted  to  alcohol  for  some  considerable  time  are  sufficient 
to  suggest  the  presence  of  cirrhosis  in  an  early  stage.  This  suspicion 
would  be  strongly  confirmed  if  at  the  same  time  some  |>alpable  enhirgo- 
raent  of  the  liver  should  be  detected. 

As  the  morbid  process  in  the  liver  continues,  the  obstruction  to  the 
portal  circulation  increases  in  degree,  A  very  detintt'e  train  of  signs  and 
symptoms  ensues,  some  of  which  are  the  direct  restUt  of  the  portal 
obstruction,  while  others  are  the  consequence  of  the  impairment  of  the 
hepatic  function.  It  is  in  this  stage  that  the  disease  is  eonmionly 
recognised  for  the  first  time. 

One  of  the  direct  results  of  the  portal  obstruction  is  the  appearance 
of  ascites.  It  is  not  invariably  present^  but  it  occurs  in  at  least  80  per 
cent.  The  portal  system  is  not  completely  isolated,  but  has  communica- 
tion at  many  points  with  the  general  venous  system,  and  by  the  ojiening 
up  of  these  channels  of  communicatioui   in   the  marmer  that  will  be 
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desenl>eci,  so  much  relief  may  be  afforded  t«  ilie  obstructed  portal  system 
that  in  some  few  cases  little  or  no  ascites  may  arise. 

The  ascitic  fluid  is  clear,  stiuw-coloured,  and  alkaline,  wiili  a  specific 
gravity  varying  between  1 0 1 U  and  1 0 1 5  ;  i  t  contaiiis  from  0*4  to  2  0  fjer  cent 
of  proteid,  and  it  either  has  no  power  of  coagulation  or  it  deposits  a  very 
light  clot  very  slowly.  If  there  be  any  coexistent  peritonitis,  as  is  often  tlie 
case^  the  {M?rcent«ige  of  proteid  and  the  power  of  spontaneous  cc»agidation 
are  thereby  proj»ortionately  inere«used,  A  trace  of  sugar  is  occasionally 
found  in  it.  The  amount  of  fluid  varies  greatly,  but  if  it  bo  not  removed 
by  paracentesis  it  may  reach  the  enormous  quantity  of  four  or  five 
gallons.  It  may  accumulate  so  slowly  that  many  months  may  elapse, 
after  its  fii'st  recognition^  l)eforo  paracentesis  becomes  necessary ;  or  it 
may  accumulate  so  rapidly  that  as  much  as  thirty-four  jiitits  of  fluid  may 
he  removed  within  i^vid  weeks  of  a  previous  Uipping  by  which  the  alxifmicn 
had  })een  emptied  lis  far  as  possible,  l^he  relation  between  hcjmiitis,  peri- 
tonitis, and  hepitic  cirrhosis  in  the  auisation  of  ascites  in  these  cases  is 
not  yet  fully  tuiderstxjod.  Dr.  Hale  White  (ritk  art  **  Perihepatitis '') 
is  of  opinion  that  the  ascites  proper  to  cirrhosis  is  a  late  event  for 
which  more  than  t>ne  t^-ipping  is  rarely  reqiured  ;  and  that  in  the  aiscs  <  f 
ascites  which  admit  of  many  tappings,  the  eflusiou  is  due  rather  to 
peritonitis. 

Another  residt  of  the  portal  obstruction  is  the  state  of  passive  hyper- 

iBiniii  in  which  the  stomach   and  intestines  are  maintained;  uj>on  tlds 

■H.tbei'e  follows  a  very  constant  and  pei^istent  catarrhal  condition  of  the 

mucous   membrane.     Digestion   is   imperfect,  g-astric   fermentation   ami 

flatulence  are  common,  and  there  is  often  u  marked  tendency  to  nausea 

»or  vomiting  in  the  morning,  which  is  jirobdily  attributahle  to  the  mucus 
accumulated  in  the  stomaeh  during  the  rught.  The  action  of  the  bowels 
is  also  irregular  ;  the  motions  are  often  pate  and  unformed,  and  diarrhcea 
is  at  times  profuse  *^nd  uncontrollable. 

Further  evidence  of  porUl  obstruction  may  be  obtained  from  the 
direct  and  indirect  restdts  of  the  opening  up  of  the  aiiiiStomoses  between 
the  portal  and  the  general  venous  system. 

•  The  vessels  by  which  anastomosis  is  efiected  become  dilated  and  even 
varicose,  and  the  results  are  of  consideraljie  importance.  There  are  three 
imjxvrtant  points  where  this  effect  is  produced. 

(i.)  The  plexus  of  veins  at  the  eardiac  end  of  the  stomach  communi- 
cates with  a  similar  plexus  in  the  lower  end  of  the  (esophagus,  the  vesselt? 
»of  which  open  into  the  azygos  veins.  CouHeqnently  in  many  cases  of 
cinhosis  there  is  extreme  dilatation  of  the  veins  in  the  lower  three  or 
four  inches  of  the  (esophagus  ;  and  longitudinal  submTKons  vessels,  u]i  to 
a  quarter  of  an  inch  in  diameter,  muy  be  readily  demonstrated  there  by 
means  of  injeciion  or  inflation  with  air. 

(ii.)  One  or  more  small  veins  (parumbilicLd)  constantly  rnn  fromHho 
left  dixHsion  of  the  portal  vein  in  the  round  ligament  alongside  of  the 
oliUterated  umV»ilical  vein  to  the  umbilicus,  where  they  comnnuiiaite  with 
lie  epigastric  system.     It  is  common^  as  a  result  of  the  portal  obstruc- 
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tion,  tx>  lin.l  a  lurgo  vein  developed  here,  which  often  reaches  the  size  of 
a  crow  quill.     A  moch  larger  size  has  indeed  liecn  recorded. 

(iii.)  Finally,  there  is  a  variable  degree  of  communication  between 
the  inferior  mesenteric  and  hajmorrhoidal  veins* 

Other  loss  imjjortant  coranninications  exist  by  which  some  oi  the 
blood  may  be  divcrte^l.  There  are  the  minor  acccsssory  portal  veins  of 
Sappey,  which  He  in  the  areolar  tissue  and  peritoneal  folds  »rouml  the 
liver,  and  communicate  on  the  one  hand  with  the  portid  system,  and  on 
the  other  with  the  phrenic  veins.  In  some  cases  enlargetl  vessels  are 
visible  after  death  on  the  under  surface  of  the  diaphragm,  and  this  mciins 
of  relief  to  the  [jortal  system  may  be  aided  when  the  liver  is  firmly  adhereot 
to  the  diaphrugm.  There  i%  moreover,  some  slight  conmmnicatjon  between 
the  veins  of  the  jiancreas,  fluodenum,  colon  and  rectum,  and  the  retro- 
peritoneal veins* 

A  direct  consequence  of  the  passage  of  blood  from  the  jxjrtal  vein, 
by  the  parumbilical  vein,  to  the  epigastric  system  is  the  occasional 
appearance  of  a  network  of  dilated  superficial  veins  around  the  umbilii 
More  commonly  a  few  large  vessels  are  seen  running  fi'om  the  neigh 
hof>d  of  the  imibilicus  downwards  to  the  inguinal  regions,  upwards  to 
costal  margin,  anti  perhaps  extending  to  the  lower  ]Kirt  of  the  thorax. 
The  subsidenLc  of  ascites  is  sometimes  coincident  with  the  appearance 
of  these  vessels.  In  connection  with  the  dilatation  of  this  par- 
umbilical  vein,  it  may  bo  mentionel  that  a  continuous  venous  murmur 
may  occasionally  be  heard  with  the  stethoscope  immcdiarely  beloir 
the  ensiform  ciiriiliige.  The  siniujiis  line  of  small  distended  vonulea, 
which  is  often  seen  rou n<l  the  lower  rib^  along  the  line  of  attach* 
ment  of  the  diaphragm,  may  be  equally  present  in  health  ;  it  has  no 
special  significance  in  this  connection*  The  formation  of  hLrmorrhoids, 
again,  is  a  common  phenomenon  resulting  from  the  commiuiication 
between  the  engorged  portal  system  and  the  hiemorrhoidal  veins;  but  it 
is  too  common  a  malady  to  be  of  great  diagnostic  importance. 

Indirectly  related  to  the  portal  obstruction  is  the  common  occurrence 
of  hiematcmesis,  or  mehena,  or  both.  It  is  possible  that  a  general  oozing 
from  the  congested  capillaries  of  the  stomach  may  be  the  source  of  the 
amaller  quantities  of  altered  blood  w^hich  are  sometimes  vomited;  but 
it  is  probible  that  the  larger  hamiorrhages  are  due  to  ulcei-ation  or 
rupture  of  one  of  the  varicose  veins  already  described  as  lying  in  the 
walls  of  the  eardiJic  end  of  the  stomach,  and  more  especially  in  the 
lower  end  of  the  oesophagus.  In  the  former  situation  punched -out  ulcers 
have  been  found  communicating  with  a  vein,  but  the  letter  is  probably 
by  far  the  most  frequent  site  of  profuse  haemorrhage.  The  hjemorrhage 
may  bo  very  jirofuse  and  may  be  quickly  fatal,  as  may  bo  un«:ler8tood  from 
the  size  of  these  (esophageal  varices,  More  than  four  pints  of  venous 
blood  may  be  lost  in  this  way,  and  the  bleeding  may  recur  at  intervals 
of  a  day  or  two  until  death  results.  In  most  cases,  however,  the 
hiematemesis,  though  fairly  profuse,  k  not  so  alarming ;  and,  as  it  is 
usually  the  first  grave  symptom,  many  months  or  even  years  may  elapse 
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before  ileath  occm-s,  Meloena  has  been  known  to  result  from  an  ulcer  in 
the  bowel,  but  in  most  cuses  the  hiemorrhage  either  springs  from  the 
stomach,  whence  the  blood  is  piisaed  on  into  the  bowel,  or  from  the 
rupture  of  distended  capillariea  in  the  intestinal  mucous  membrane. 

It  will  be  undei'stoudj  from  the  origin  of  these  dilated  Mnastoraotic 
veins,  that  they  form  a  compensatory  mechanism  for  the  relief  of  the 
overcharged  portal  Bvstem  ;  and,  consequently,  it  may  be  surmised  that 
when  they  are  much  develo|)«d  and  are  likely  to  give  rise  to  severe 
hxemorrhage,  there  is  not  much  tendency  to  iiscites,  Climcal  evidence 
agrees  with  this  anticipation,  and  profuse  hiBniorrhage  is  actually  not 
common  in  cases  of  considerable  ascites  ;  on  the  other  hand,  a  sudden 
hjemorrhage  h:L3  proved  fatal  in  ceases  where  ascites  is  absent. 

The  spleen,  which  is  ne^irly  always  found  in  ibe  post  mortem  room 
to  be  enlarged  and  itidurated,  and  commonly  weighs  from  10  to  15  oz., 
may  sometimes  be  felt  during  life ;  but  in  most  cases  it  is  obscured 
by  the  presence  of  ascites.  Occiisionally  it  escapes  all  change,  even  when 
the  [lortal  obstruction  has  been  severe;  and  this  is  prohably  attributable 
to  its  extensile  structure. 

The  liver  may  oft-eii  bo  felt  below  the  ribs,  and  its  edge  may  project 
downwards  for  one  or  two  inches,  so  that  its  hardness,  and  possibly 
its  nodidar  chamcter,  may  be  recognised.  More  commonly,  however^ 
it  is  masked  by  the  ascites  ;  though  even  then  it  may  often  be  felt  by  a 
fiudden  dipping  movement  of  the  handi  which  displaces  the  overlying 
uid.  The  recognition  of  a  small  liver  is  a  matter  of  greater  dithculty  \ 
and  generally  spfjiking,  considenng  the  frequent  Hatuleiit  distension 
of  the  bowels,  not  much  stress  eim  be  laid  on  a  resonant  note  at  the 
Tijl^t  costal  margin.  Attacks  of  pain  over  the  liver,  and  more  frecpiently 
oVer  the  spleen,  may  occur  from  time  t<3  time  ;  and  the^e  are  doubtless 
to  be  attributed  to  attacks  of  local  pen  ton  it  ia  \inde  art.  on  **  Perihepatitis/' 
page  118],  Tympanites  is  often  a  tronblcsome  symptom,  which  may 
materially  add  to  the  gravity  of  a  case  by  the  production  of  collapse  of 
the  basal  parts  of  the  lungs. 

Jaundice  is  ordinarily  absent  throughout  the  entire  illness ;  there 
i.«  nothing  more  than  a  yellowness  of  the  conjunctiva?,  and  a  sallow, 
icteroid  complexion.  If  present  it  is  usually  slight,  and  it  may  subside 
and  disappear.  The  urine  is  often  diminished  in  amount,  and 
presents  abundanco  of  nnites  and  sometimes  bile  pigment.  If  albumin 
be  present,  it  is  general! v  <luo  to  coincident  disease  of  the  kidneys,  Even 
at-  an  early  period  the  feet  and  shins  may  become  slightly  tedematoua, 
but  the  telle  I  na  js  not  marked  unless  the  ascites  be  so  considerable  as  to 
aid  in  iti?  prmluction  by  pressure  on  the  infenor  vena  aiva.  tEdema  of 
the  alidominal  wall  may  also  be  noticed  occasionally,  and  is  presumably 
due  to  that  distnrbiince  of  the  venous  circulation  in  it  which  has  been 
already  described.  Often  in  a  late  stage  there  may  l>e  eflusion  of  fluid 
into  one  or  Uith  pleura^ ;  this  may  be  of  simple  origin,  but  often  it  is 
found  to  be  due  to  a  tuljcrcidous  pleurisy.  As  a  rule  there  is  no  fever 
in  this  form  of  ciri^hosis ;  but  if  a  patient  be  under  continual  observation 


for  a  long  period,  we  may  often  ol>serve  an  occasional  rise  of  two  or  thre^ 
degrees  for  a  few  successive  evenings. 

The  distended  capillaries  on  the  cheeks,  the  so-called  **  venous 
stigmata/*  which  aro  attributiible  to  alcphoh'c  excess,  are  commanlj 
visible  io  cirrhosis  at  a  very  early  periofl  7  By  ihe  time  that  ascites  im 
arisen  the  face  has  usually  altered  and  has  begun  to  asstinie  a  very 
characteristic  appearance.  It  is  thin  and  wasted,  and  the  malar  bones 
are  prominent ;  the  eyes  are  somewhat  sunken ;  the  conjunctivae  are 
yellowish,  and  the  complexion  is  sallow  and  unheal  thy.  The  process  of 
digestion  is  impaired,  and  absorption  of  nutritive  material  from  the 
intestinal  canal  is  diiiiinisheilj  so  that  there  is  a  progressive  loss  of  bodily 
strength  with  emaciation.  The  trunk  and  extremities  ai"e  ill  nourished, 
and  at  a  late  st^ige  the  attenuated  frame  otfers  a  marked  contrast  to  the 
swollen  abdomen. 

As  the  illness  wears  on,  with  progressive  emaciation  and  increasing 
feebleness  of  voluntary  and  caitbac  muscle,  the  patient  is  apt  to  show 
signs  of  poisoning,  which  are  probably  attribuLible  to  the  increasing 
interference  with  the  function  of  the  liver.  Ho  becomes  liable  to  epi* 
staxis,  to  bleeding  from  the  gums,  and  to  piirpnric  eruptions  on  the  trunk 
and  extremities.  Uncontrollable  diarriKJca  is  also  a  common  event,  us  in 
ursBmia,  Digestion  is  at  a  standstill,  and  he  may  thus  sink  from  sheer 
asthenia,  or  may  be  hurried  off  by  pulmonary  intlammation.  Often 
for  some  time  before  the  end  his  mind  may  wander  at  night,  j>erhap8 
also  in  the  daytime.  Oct.'asionaUy  a  noisy  delirium  sets  in  ;  but  more 
commoTdy  the  end  is  marked  by  apathy  and  increasing  feebleness  of 
body  and  mind,  |>assing  into  drowsiness^  coma,  and  death. 

Omrse  ami  Progw)sis.—(Jwing  to  the  obscurity  of  the  early  stages 
of  the  dise^tse  no  accurate  estimate  of  its  totid  duration  can  be  given.  It 
is  without  doubt  an  extremely  fatal  disease,  but  evidence  has  been 
recently  adduced  to  show  that  it  is  not  so  uniformly  fatal  as  was  formerly 
supposed  ;  and  many  instiinces  of  recovery  are  alleged.  The  character 
of  these  alleged  cures  must  be  closely  scrutinised.  As  regarils  some 
of  them,  it  may  be  s^iid  that  doubt  attaches  to  the  nature  of  the  disejise ; 
in  some  the  affection  was  probably  of  syphilitic  origin,  and  the  ascites 
on  which  the  diagnosis  of  alcoholic  cirrhosis  was  mainly  based  had  sub- 
sided on  the  absorpticm  of  the  gummatous  tissue  in  the  liver. 

At  the  Siunc  time  it  may  be  adirutte<l  that  sonjc  patients  suffering 
from  undoubted  alcoholic  cirrhosis  do  lose  their  ascites,  and  do  recover 
and  preserve  a  fair  measure  of  health  for  a  corisidend*le  number  of  yeju^ 
In  one  reconjed  case,  wliere  the  diagnosis  was  confii-med  by  the  super- 
vention on  separate  (Xicasions  of  mental  symptoms  and  of  ]xu-ipheral 
neuritis,  both  clearly  of  alcoholic  origin,  the  pitient  was  in  good  health  after 
repeated  tiippirigs,  the  fii-st  of  which  wiis  performed  some  six  years  l>efore 
(Bristowe).  In  another  instance  the  |>atient  was  in  good  W'dih  after 
fourteen  Uippings,  the  tii'st  of  whith  was  more  than  three  years  before 
(Bristowe).  A  striking  example  is  afforded  by  tht;  case  of  a  patient  who 
recently  died  with  contracted  granular  kidneys  and  pericarditis  in  SL 
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Thomas's  Hospital.  Twelve  3*  ears  lief  ore  he  had  been  a  pntient  in  the 
same  pWe  under  the  care  of  Murchison^  suffering  from  alcoholic  cirrhosis 
and  aacites.  From  tbat  date  the  patient,  who  had  previously  drunk 
freely,  became  a  teetotaller,  and  during  these  twelve  years  be  had  been  in 
fair  bealbk  At  the  post-mortem  examination  the  liver  was  foun<l  to 
weigh  59  oz.,  its  capsule  wfis  much  thickened  and  adherent  to  the  dia- 
phragm, the  cut  surface  was  that  of  a  hobnailed  liver^  and  the  microscope 
revealed  the  usual  appearances  of  a  multiloljular  cirrhosis.  Further 
evidence  on  this  point  is  perhapa  afforded  by  the  fact  that  cirrhosis  of 
the  liver  is  sometimes  found  unexpectedly  in  autopsies  on  patients  who 
have  died  from  some  other  cause. 

It  is  clear,  then,  that  in  some  few  cases  health  may  he  restored  after 
the  appearance  of  sjmptoins  of  an  alcoholic  cirrhosis  ;  but  we  must 
nevertheless  believe  that  a  positive  cure  is  impo«sil)le.  So  far  as  present 
knowledge  goes,  the  new  iil irons  tissue  developed  in  the  liver  must  persist 
in  spite  of  all  drugs  and  diets.  The  disease,  however,  Eiay  remain 
atationary,  and  if  it  be  recognised  at  a  very  eai'ly  sUige,  and  alcohol  from 
that  moment  be  escheweti,  the  liver  may  undergo  no  further  increase  or  con- 
traction. The  essentiul  conditions  of  recovery  in  any  rlegree  are  that  the 
funeticins  of  the  liver  ehould  be  performed  in  a  manner  aileqimte  to  the 
maintenance  of  healthy  and  that  the  portal  lilood  should  have  free  means  of 
exit  into  the  general  circulation.  Given  these  two  conditions,  it  is  probable 
that  a  fair  degree  of  health  maybe  maintained  indefinitely,  provided  that 
no  intercurrent  disease,  such  as  tuberculosis  or  renal  disease^  st^^p  in.  But 
owing  to  the  tendency  of  this  new  fibrous  tissue  to  a  steady  and  destruc- 
tive contraction,  long  after  the  poisonous  cause  o£  its  development  has 
ceased  tx>  act,  the  conditions  necessary  for  the  restoration  of  he^ilth  miiat 
be  very  rarely  attained. 

(b)  The  unllobular  form. — Mmhid  anatomj/. — Tliis  form  of  cirrhosis, 
which,  though  equally  due  to  alcohol,  is  far  less  common  than  the  other, 
is  a  very  distinct  disease,  and  presents  many  points  of  marked  contrast 
with  the  preceding  kind. 

The  Mver  is  increased  ia  size ;  as  a  rule  it  reaches  a  size  and  weight 
far  beyond  anything  met  with  iii  the  mLdtiJr»hukr  form.  A  weight  of 
five  to  seven  pounds  is  common  ]  over  ten  pounds  has  been  met  with. 
The  right  lobe  may  metisure  thirteen  inches  in  an  antero-post^rior  direc- 
tion, and  may  be  more  than  six  inches  in  thickness.  JJiu^ing  life  its  edge 
is  commonly  foumi  to  extend  at  lea.st  to  the  level  of  the  umbilicus ;  it 
may  descend  much  lower,  atid  it  often  also  stretches  across  the  abdomen 
Into  the  left  hypochonflriac  region. 

The  natural  surface  is  smooth,  and  herein  is  a  great  contract  with  the 
preeeding  form.  The  capsule  is  ofterj  somewhat  thickened,  but  there  is 
seldom  the  degree  of  thickening,  or  of  perihepatitis,  met  with  in  the 
multilobular  fonn.  Its  normal  shape  and  its  sharp  anterior  erlge  are 
commonly  retained,  and  there  is  no  appearance  of  any  tendency  to  con- 
traction. The  cut  surface  is  also  smooth.  It  may  be  of  a  mottled  brown 
and    white  colour,  due  to   the  presence  of  a  network  of  tibrous  tissue 
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tliroughout  the  organ  which  ench:ises  tho  indiviihial  lohules  of  hepitie 
tissue.  In  many  cases,  however,  where,  us  iisiuilly  happens,  jaimdice  has 
been  preaent^  the  whole  surface  is  of  a  yellowish  or  olive  green 
colour.  In  eonaiatenee  it  is  tough  and  hard,  but  it  does  not  present  the 
leathery  hardness  that  is  met  with  in  the  multilobular  form  previoualj 
described, 

Microacopicallj  a  new  development  of  fibrous  tissue  is  aeen  through- 
out the  organ ;  and  this,  with  considerable  uniformity,  eurroundje  the 
individtial  lobules.  It  is  for  the  most  part,  therefore,  "  unilobalar  *'  in 
distribution.  Further,  in  many  cases  it  may  be  seen  to  invarle  the  lobides 
to  some  extent  from  the  periphery,  separating  peripheral  eel  Is  from  each 
other  and  from  the  lobule,  so  thsit  they  come  to  lie  stranded  in  the  new 
tissue.  It  is  nehly  or  j>oorly  nucleiited  according  to  its  age  and  the 
activity  of  its  developmetjt. 

In  nearly  all  crises  a  remarkable  plexus  of  bile-duct-s  is  seen  emltvoddcd 
in  the  new  tissue.  In  the  neighbourhood  of  the  portid  vein,  that  is,  in 
the  centre  of  the  tnangular  interlobular  space  where  in  he^ilth  may  be 
seen  an©  or  two  small  bile-ducts  in  tmnsversa  section,  there  are  now  seen 
one  or  more  large  irregularly-shaiK^d  spaces  lined  with  columnar  epi* 
t helium.  Nearer  the  margin  of  the  lobule,  and  more  especially  in  the 
new  fibrous  tissue  t>ccupying  the  interlobular  fissures,  lie  a  series  of 
smaller  ducts  which  tend  to  be  arranged  around  and  Y»arallel  with  the 
edge  of  the  lobule  \  and  of  these  duets  the  lumen  is  much  smaller  and  the 
epithelium  lower  and  more  cubical  From  this  system  short  lengths  of 
duct  commonly  arise  w4jich  eome  ofT  at  right  angles,  pass  straight 
to  the  edge  of  the  lol>ules,  and  a|^|>arently  become  continuous  with 
columns  of  hejjatic  cells.  These  short  ducts  may  have  a  well-formed 
culiical  epithelium,  but  the  lining  cells  usually  show  a  tendency  to  beeome 
oval  and  to  lie  in  the  axis  of  the  duct ;  UKjreover,  the  lumen  of  the  duct 
is  usually  packed  with  detached  cells,  of  a  similar  character,  in  a  state 
of  active  proliferation.  That  all  these  epithelium-lined  canals  are  in  fact 
bile  ducts — -not  mere  double  rows  of  hepatic  cells  stranded  in  the  new 
tissue — is  shown  by  the  fact  that  the3^  can  be  readily  injected  from  the 
hepatic  duct,  and  they  often  (especially  the  smaller  ones)  show  masses  of 
inspissated  bile  in  their  interior. 

The  mwle  of  origin  of  these  new  bile-ducts  is  somewhat  obscure,  and 
the  matter  h^is  not  been  rendered  clearer  by  its  assiiciation  with  the  prob- 
lematic "  biliary ''  form  of  cirrhosis.  It  is  possible,  though  not  likely, 
that  they  are  a  wholly  new  formation.  Such  a  process  would  have  no 
parallel  in  disetise  of  any  other  organ.  It  has  l*een  miiintiiined,  agjiin,  that 
these  ducts  represent,  and  indeed  are  cohunns  of  liver-cells  derived  from 
the  peri  ph  em  I  part  of  the  loliule  which  is  in  vailed  by  the  new  fibrous 
tissue  ;  that  their  epithelium  consist-s,  in  fact,  of  liver  cells  degraded  and 
converted  into  duct- eel  Is,  This  view  receives  some  sup|>ort  from  the 
arrangement  of  the  ducts,  especially  of  the  short  ducts  which  run  up  to 
the  margin  of  the  lobule,  where  their  cells  become  merged  in  those  of  the 
hepatic  columns.     On  the  other  Imnd,  if  this  were  the  true  explanation. 
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we  should  expect  that  a  transitional  stage  would  be  met  with,  in  which 
the  process  of  conversion  of  the  highly -organised  livercell  into  the  lowly 
duct-cell  would  he  seen.  But  this  is  not  the  ciise.  At  the  junction  of 
lobule  and  duet  there  are  liver-celb  and  duct-fellsj  but  there  are  no  cells 
in  process  of  change  from  one  forni  to  the  other.  The  explanation 
suggested  by  Cornil  is  perhaps  the  most  Batisfactury  ;  his  hypothesis 
may  l>o  briefly  stated  in  these  tenus  :— Where  the  liver  tissue  wastes 
from  any  cause,  and  the  lobule  thus  grows  smaller  and  its  margin  recedes, 
the  biliary  canalieuli,  which  in  health  lie  inside  the  lobule,  between 
adjacent  rows  of  hepatic  cells,  are  laid  bare  to  view.  In  health  these 
caoalictiti  are  minute  tubes  formed  only  by  a  basement  membrane  ;  and  it 
is  to  be  supposed  that,  as  they  are  left  bare  by  the  recession  of  the  margin 
of  the  lobule,  the  epithi-liuui  of  the  extmlobular  bile-^lucts  multiplies  and 
gi'ows  up  into  them^  and  tends  to  aftcird  them  a  regular  epithelial  lining. 
In  this  way  many  facts  are  explained.  In  the  iirst  place,  the  usual 
arrangement  and  pattern  of  these  ducts,  which  have  been  described  above, 
become  intelligible  \  secondly,  these  ducts,  though  far  more  common  in 
this  form  of  cirrhosis,  occur  un<ler  other  conditions :  they  are  not  un* 
common  here  and  there  in  the  midtilobular  form  ;  they  arc  common  in  the 
periphery  of  syphilitic  sc^rs  ;  they  may  be  seen  around  tuljercles  in  the 
liver,  and  even  in  the  lymph(»id  maases  associated  with  leticocythivmia. 
The  condition  common  to  all  these  affections  appears  to  bo  the  destruction 
of  the  margins  of  lobules  by  the  pressure  of  some  kind  of  new  formation. 
And  it  is  clear  that  the  development  of  these  ducts  has  no  relation  to  a 
previous  biliary  obstruction,  as  was  formerly  suppt^sed  ;  for  they  may  be 
present  in  abundance  in  cases  where  there  has  l>ccn  no  suspicion  of 
jaundice  at  any  tirae.  Finally,  from  the  brilliancy  of  their  staining 
capacity,  we  may  conclude  that  the  cells  lining  these  ducts  are  in  active 
life  and  gro^vth,  and  in  this  respect  they  stand  in  marked  contrast  with 
the  degenemte  liver- cells  into  which  they  seem  to  merge.  Ttiese  epi- 
thelial cells  are  usually  in  a  state  of  active  multiplication,  and»  by  their 
numbers,  they  may  even  occlude  the  lumen  of  the  smaller  ducts. 

In  conclusion,  it  may  l>e  stated  that  the  difference  between  the  multi- 
lobular and  the  unilobular  form  of  cirrhosis  apjieai^  to  depend  on  the  part 
of  the  portal  system  upon  wliich  the  injurious  influence  of  the  alcohol 
first  makes  itself  felt.  In  the  former  the  morbid  change  may  be 
clearly  seen  to  arise  around  the  main  portal  veitts  which  lie  in  the  tri- 
angidar  interlobular  sjiaces  or  portal  canals.  In  the  latter  there 
is  evidence  to  show  that  the  brunt  of  the  damage  falls  rather  on 
the  small  portal  branches  which  approach  each  lobule  from  all  points 
of  its  periphery ;  consecpiently  the  resulting  new  fibrous  tissue  is 
deveIo|>ed  around  each  lobule,  and  by  its  encroachmejit  uj>on  the  edge  of 
the  lobule  an  appearance  of  newly -developed  bile-ducts  may  Ijo  produced. 
Finally,  in  view  of  the  packing  of  the  smaller  of  these  new  ducts  with 
epithelial  cells,  it  is  possible  to  suppose  that  the  common  occun-ence 
of  jaundice  in  this  form  of  cirrhosis  is  due  to  their  occlusion  by  this 
means. 
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The  problem  of  biliary  cirrhosis. — ^It  has  been  luiuiitfiined  that 
the  apj>earaiices  aliovi)  descriijcd — iiamel}%  the  iiiiiluhahir  developraent  of 
a  fibrous  network  which  hm  numeixms  bile-diictij  emljeildod  in  it — should, 
in  some  cases  Mt  any  rate,  be  explained  on  the  hypotht-sis  that  the  primary 
disease  lies  in  the  bile  ducts,  and  that,  as  a  consequence  of  this  disea36| 
the  fibrous  tissue  is  secondarily  developed  around  them.  In  other  wordu, 
a  form  of  cirrhosis  has  been  dostrribed,  mainly  by  French  observers,  as 
"hypertrophic  cirrhosis  with  fhronic  jaundice,"  or  more  shortly,  as  "biliury 
cirrhosis"  wa  opposed  to  a  "  portal  firrhoBia."  There  is  considerable  doubt^ 
at  any  rate  in  this  country,  whether  there  l>e  any  ground  for  belienng  ia 
the  existence  of  a  form  of  cirrhosis  having  a  **  bile-duct  origin '"  as  distinct 
from  a  '*  portal  vein  origin  " ;  and,  if  an  opinion  is  to  be  formed,  a  brief 
summary  of  the  facts  is  necessary. 

Laennec's  cirrhosis,  the  alcoholic  multilobular  form  here  described, 
was  w^ell  understood  early  in  this  century,  and  no  other  form  was  then 
recognise<L  So  firm  was  the  l>elief  in  the  truth  of  Bichat's  j>ositive  stjite- 
iBent,  '*cet  t-tat  (eirrhose)  ne  se  complique  jamais  du  volume  extoh- 
ordinaire  du  foie,  au  contraire  il  diminue,"  that  if  a  eirrhosed  liver  were 
found  increased  in  size  it  was  supjiosed  to  be  but  an  early  stage  of 
the  small  hobnailed  liver.  In  185U  Charcot  and  Luys  pointed  out 
that  in  some  cases  of  cirrhosis^  where  the  liver  is  large,  the  new  tibrous 
tissue  penetmtes  into  the  lobules  and  becomes  **  intralobular'' ;  and  this 
communication  heralded  the  recognition  of  a  form  of  cirrhosis  distinct 
from  the  small  granular  form  of  l^aennec.  In  1874  Hay  em  publishod 
two  cuscs  of  cirrhosis  with  enlargement,  iu  which  the  individual  lobules 
were  similarly  invaded  by  the  new  tissue  ;  and  in  the  same  year  Comil 
described  the  apfH^^iranco  of  new  bile-ducts  lying  in  the  fibrous  tissue.  A 
year  later  Hanot  poldished  a  thesis  which  establi.shed  the  existence  of  a 
form  of  cirrhosis,  with  permanent  enlargement  of  the  liver,  w^hich  diners 
widely  in  its  clinical  and  pathologicjd  features  from  the  far  more  com- 
mon small-sized  form  which,  up  to  a  few  yeai^  before,  had  alone  been 
accepted. 

This  form  was  described  by  Hanot  as  being  characterised  by  a  great 
enlargement  of  the  liver,  constant  at  all  periods  of  the  illness,  by  its 
smooth  surface,  and  by  the  absence  of  evidence  of  contraction  of  the  new 
fibrous  tinisue.  He  distingxiisbed  it,  microscopically,  by  the  unilobidar 
and  sometimes  intralobular  aiTangement  of  the  new  tissue,  and  by  the 
appearance  in  it  of  a  plexus  of  small  bile-ducts.  He  described  its  clinical 
features  as  a  |)ennanent  jaundice  without  ascites,  and  \nthout  any  evidence 
of  portid  oljstruction,  and  a  fat^l  progress  due  to  the  severity  of  the  jaundice. 
In  the  cases  which  ha<l  come  under  his  observation  he  was  unable  to 
trace  any  one  definite  exciting  cause.  Some  patients  had  resided  in 
Algeria  and  hafl  contacted  intermittent  fever.  Other  eases  occurred  in 
hard  drinkers,  but  in  others,  again,  no  history  of  alcoholic  excess  could  be 
elicited.  No  evidence  w^as  obtained  of  any  connection  with  syphilis. 
While  allowing  that  residence  in  a  hot  climate,  malaria,  and  alcohol 
might  play  a  jmrt  in  the  causation,  he  was  inclined  to  attribute  the  dis- 
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ease  to  the  spreading  of  an  inflammatory  process  from  the  smaller  bile- 
ducta,  which  he  believed  to  be  in  a  catarrhal  state  of  imknown  origin. 

Charcot  confimied  this  clinical  account  and  this  view  of  a  "  liiliary  " 
origin.  Ho  was  influenced  by  the  identity  between  the  anatomical 
appearance  of  this  unilobular  form  of  cirrhosis  and  that  of  the  experi- 
mental form,  which  has  already  been  mentioned  as  the  residt  of  the 
ligature  of  the  common  bile-duct  in  some  lower  animals.  His  train  of 
reasoning  led  him  to  the  conclusion  that  in  the  experimental  fom  the 
cirrhotic  process  started  around  the  small  bile-ducts,  and  was  due  to  the 
catarrh  excited  in  them  hy  the  stagnation  of  the  bile;  and  he  applied 
this  conclusion  to  explain  this  form  of  cirrhosis  in  man. 

The  evidence  on  which  this  theory  of  a  biliary  origin  of  these  cases 
was  based  has  failed  on  further  in  vest  ignition.  It  is  known  now  that  the 
results  of  experimental  ligfiture  of  tbe  common  hileduLt  cannot  be 
ai>plied  to  man,  and  that  little  or  no   cirrhosis  ever   follows  prolonged 

» obstructive  jaundice.  The  appearance  of  new  bile-ducts,  on  which  so 
much  stress  was  laid,  is  now  known  to  bo  a  phenomenon  of  common  occur-; 
rcnce  in  many  forma  of  liver  disease  which  are  unattended  by  jaundice. 
And  the  microscopical  evidence  of  the  catarrhal  condition  of  these  ducts, 
on  which  the  theory  was  partly  based,  is  exceedingly  doubtful. 

The  account  of  the  morbid  anatomy  and  of  the  clinical  features,  as 

I  given  by  Hanot  and  Charcot,  is  in  the  main  identical  with  that  of  the 
unilohular  form  of  alcoholic  cirrhosis  already  detailed.  In  nearly  all  (if 
not  in  all)  Buch  cases  occurring  in  this  country  there  is  a  history  of  hard 
drinking.  Osier  in  America  states  that  all  the  instances  he  has  met  with 
have  been  in  hard  drinkers.  And  the  undetermined  point  at  issue  is 
whether  any  cases  of  unilobular  cirrhosis  own  any  cause  other  than  alcohol, 
or  possibly  malaria ;  and  whether  any  of  them  can  be  refen-ed  with  prob* 
ability  to  a  primary  morbid  change  in  the  bile  ducts, 

■  Sijmphms, — The  clinic/d  featiu'es  of  this  form  of  cirrhosis  are  very 
different  from  those  of  the  midtilobular  form  (a)  already  described  (p.  1 73), 
and  this  difference  depends  partly  upon  the  anatomical  arrangement  of 
the  new  fibrous  tissue.  It  may  be  said  generally  that  in  this  form 
there  is  a  great  tendency  to  severe  jautidice  and  little  or  no  evidence 
of  portal  obstruction. 

It  is  probable  that  the  disease  may  be  well  advanced  before  the 
patient  comes  under  notice.  Some  sudden  disorder  usually  brings  him 
under  examination,  and  the  liver  is  then  found  much  enlarged.     The  early 

»iyinptoms  do  not  amount  to  more  than  some  general  failiu'e  of  health, 
loss  of  appetite,  slight  weakness,  and  perhaps  a  sensiition  of  weight  in 
the  right  hypochondrium.  Sometimes  the  patient  has  vaguely  noticed 
thiit  hU  abdomen  is  growing  larger.  Of  the  duration  of  this  early 
period  we  have  no  certain  knowledge ;  but  It  is  probable  that  a  year  or 
more  may  elapse  before  such  patients  come  under  observation. 

In  many  cases  it  is  the  onset  of  jaundice  which  causes  alarm ;  and  in 
roost  instances  jaundice  is  present,  sooner  or  later.  It  may,  however,  be 
entirely  absent,  but  patients  in  whom  this  has  been  noted  have  uaiially 


died  at  an  early  period  of  the  disease.  The  jaundice  is  commonly  inteiue, 
but  there  iss  some  doubt  whether  bile  is  ever  eiitirely  absent  from  the 
stools.     When  once  established  it  commonly  persists  till  death. 

Ascites  13  either  entirely  absent  or  so  alight  as  not  to  need  iat«^ 
ference ;  and  there  is  no  direct  or  indirect  sign  of  portal  obstructioQ  in 
the  form  of  dilated  veins  or  hiematemesis. 

The  spleen  is  either  normal  or  but  slightly  enlarged.  The  large^  hard, 
smooth  liver  is  readily  recognised,  as  it  occupies  a  large  psirt  of  the 
abdomen,  and  often  protluces  a  visible  enlargement  of  it  and  also  of  the 
lower  thoracic  region  on  the  right  side ;  its  edge  is  to  be  felt  at  least  on 
a  level  with  the  nrahilicus,  and  it  may  extend  into  the  right  iliac  fossa. 

An  important  feature  of  this  disease  iB  the  occurrence  of  fever.  There 
is  often  nn  evening  rise  of  temperature,  and  this  occurs  far  more  com- 
monly than  in  the  multilobular  form.  In  many  cases,  however,  the  fever 
is  high:  it  may  range  from  lO^""  to  104°  for  considerable  periods, 
especially  towards  the  termination  of  the  illness,  and  it  tmxy  also  assume 
a  hectic  course  suggestive  of  hepatic  abscess  or  pylephlebitis. 

The  urine  is  said  commonly  to  show  diminution  of  urea  ;  certainly 
this  is  not  always  the  case.  Leucin  and  ty rosin  have  occasionally  been 
found  in  it.  Diarrhceci  is  common  and  towards  the  end  may  be  uncon- 
trollablo,  resembling  that  met  with  in  chronic  uraemia.  The  h^cial  aspect 
of  the  patient  has  something  of  the  appearance  seen  in  the  midtilobukr 
form  ;  and  in  longstan<iing  cases  there  is  progressive  emaciation  and  in- 
creasing feebleness.  The  ending  is  often  sudden  and  acute  :  the  tempera- 
ture rises,  the  tongue  becomes  dry,  the  pulse  rapid,  petechise  may 
appear  on  the  skin,  the  condition  during  the  last  few  days  of  life  has  a 
close  resemblance  to  that  observed  in  acute  yellow  atrophy  of  the  liver, 
and  the  patient  dies  comatose. 

The  duration  of  life  after  the  first  recognition  of  the  malarly  is  veiy 
variable.  In  many  instances  the  patient  dies  within  the  first  year ;  but 
cases  have  been  recorded  where  life  had  been  prolonged  for  ^ve  and  even 
seven  years 

Complications  of  alcohoUc  cirrhosis.  —  Other  affections  due  to 
alcoholic  excess,  such  as  delirium  tremens,  chronic  alcoholic  insanity,  or  a 
peripheral  neuritis,  may  coexist  with  cirrhosis  of  the  liver. 

Slight  albumin nria  is  of  common  occurrence,  being  sometimes  attnbut- 
able  to  the  pressuie  of  fiscitic  fluid  on  the  renal  veins.  A  chronic  inter- 
stitial nephritis  is  found  in  about  15  per  cent  of  patients  dying  from 
cirrhosis ;  a  chronic  tubal  nephritis  in  a  much  smaller  pro|iortion. 

Thrombosis  of  the  porLil  vein  is  a  rare  complicivtion  which  adds 
materially  to  the  rapidity  of  accumulation  of  ascitic  fluid  and  to  the 
gravity  of  the  illness. 

An  important  complication,  which  is  probably  an  indirect  result  of 
the  alcoholic  excess  and  the  attendant  loss  of  resisting  power,  is  the  super- 
vention of  tuberculous  infection.  Occasionally  a  definite  tuberculous 
phthisis  arises,  recognisable  during  life.  Sometimes  old  caseous  foci, 
cavities,  or  scarring  are  found  at  the  apex  of  a  lung  at  the  autopsy.     But 
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the  tuberc'le  is  more  cottinionly  of  the  gray  unliiiry  form,  aflecting  the 
peritoneuTn,  oi"  the  pleuiii,  or  both  nierabrafies.  I«\  not  k  few  cases  an 
abundant  crop  of  gray  tubercle  m  found  on  the  peritoueura  and  on  the 
surface  of  the  liver  ;  and  a  i^ieuritic  etFusioti  occurring  on  one  side,  especi- 
ally if  the  fluid  on  withdrd-wal  is  found  to  be  bloud-tingedj  is  always 
Btrojigly  suggestive  of  a  tuberculous  origin. 

B.  Malarial  cirrhosis. — The  connection  betireen  cirrhosis  of  the 
liver  and  makria  is  generally  admitted  ;  but,  looking  at  the  frequency  of 
occurrence  of  the  various  forms  of  malaria  in  different  countries,  a  cinhosis 
of  this  origin  cannot  be  said  to  be  common.  In  this  country,  although 
the  victims  of  chronic  malarial  cachexia  are  fairly  numerous,  a  pure 
malarial  cirrhosis  is  very  rarely  met  with.  The  evidence  derived  from 
countries  where  malaria  is  endemic  id  seldom  precise  as  to  the  anatomical 
details  of  the  hepatic  change.  And,  further,  it  must  be  remembered  that 
in  many  reputed  cases  of  malariid  origin,  due  to  residence  in  hot  climates, 
the  history  of  the  patient  cannot  be  cleared  from  the  suspicion  of  alcoholic 
excess  ;  it  is  not  impTObable,  therefore,  that  even  in  such  ctiscs  alcohol 
does  often  play  an  imporUuit  part  in  originating  the  disease. 

There  is  evidence,  however,  to  show  that  a  cirrhosis  may  supervene 
upon  that  condition  of  the  liver  which  is  commonly  described  as  chronic 
engorgement,  Hypera^mia  of  the  liver  is  a  general  and  important 
feature  of  malaria!  fever.  Repeated  attacks  of  such  fever,  while  leading, 
on  the  one  hand,  to  a  general  malnutrition  o\  malarial  cachexia,  tend  also 
to  produce  a  state  of  chronic  congestion  of  the  liver,  or,  to  use  the  term 
employed  by  Kolsch  and  Kiener,  of  ^^hyper^mie  phlegraasique/'  In  this 
condition  the  liver  is  enlarged,  it  commonly  extends  downwards  to  the 
level  of  the  umbilicus,  and  is  found  to  weigh  four  or  five  pounds.  It  is 
of  firm  consistence,  dark  red  in  colour,  and  bleeds  freely  on  section.  The 
natuml  and  cut  surfaces  are  smooth.  Microscopically  such  a  liver  shows 
an  intense  and  general  hjpersemia,  to  which  probably  the  increase  in 
8126  is  largely  due ;  and  in  the  connective  tissue  which  supports  the 
portal  veins  an  increase  in  the  number  of  nuclei  is  to  be  observed. 

This  stage,  which  is  of  common  occurrence,  is  well  within  the  limits 
of  recovery.  In  a  small  proportion  of  instances,  however,  it  is  the  fore- 
runner of  a  definite  cirrhosis.  Of  the  cirrhosis  thus  induced  both  the 
multilobular  and  the  unilobular  kind  are  met  with.  Each  form,  moreover, 
la  attended  by  the  same  train  of  symptoms  in  the  malarial  as  in  the 
alcoholic  disease,  and  no  special  description  is  needed. 

On  the  one  hand,  the  patient  may  present  all  the  symptom  a  of  the 
common  form  of  alcoholic  cirrhosis,  and  the  liver  may  turn  out 
to  be  of  the  small  hobnailed  variety.  It  is  in  such  cases  more 
particularly  that  the  possibility  of  alcohol  as  an  important  additional 
factor  cannot  be  excluded  altogether.  On  the  other  hand,  many  cases  of 
the  unilolnilar  kind  have  been  recorded  which  are  of  much  purer  malarial 
origin.  The  liver  remains  enlarged;  it  is  firm  and  resistant;  there  is 
little  tendency  to  contraction  of  the  delicate  fibrous  network  whii^li  maf 


be  seen  to  infiltrate  it,  and  ascites  is  accordingly  absent  or  slight 
ConsiderablG  enlargement  of  tlie  spleen  is  nearly  a  constant  coincidenca 
Jaundice  is  comparatively  imcominon,  but  it  may  appear  and  may  afisnme 
great  Be  verity.  Finally,  in  these  cases  there  is  a  tendency  to  lardactfous 
degeneration  of  the  liver  which  has  no  parallel  in  the  corTesponding 
alcoholic  affectioiL 

C.  R^THILITIC  CTKRHOSIS. — Of  all  the  abdominal  viscera  the  liver 
is  raosCr  liable  to  syphilitic  aflections.  The  gimima  and  its  resulting 
cic4itricial  tissue  are  met  with  both  in  acquired  and  in  hereditary  syphilis ; 
but  in  the  hereditary  form  of  the  disease  there  occurs  also  a  peculiar 
form  of  cirrhosis,  which  is  probably  not  developed  under  any  other  con* 
ditioris,  and  which  requires  sepamte  desciiption.  It  is  extremely  doubtful 
whether  syphilis  is  ever  responsible  for  either  of  the  two  aimtomic&l 
varieties  of  cirrhosis  already  descril>ed.  Syphilitic  changes  are  as  a  rule 
quite  distinctive  and  easily  recognisable. 

lilortdil  anakmi^, — The  starting-point  of  the  fibroid  change  associated 
with  acquired  syphilis  is  luidoubtodly  the  development  of  the  gumma, 
though  gummata  do  not  in  all  cases  lead  to  anything  worthy  of  the  name  of 
cirrhosis.  The  gumma  may  occur  singly,  but  commonly  there  are  many ;  and 
a  score  or  more^  varying  in  size  from  a  pea  to  a  Tangerine  ot-ange,  may 
be  found  scattered  throughout  ihe  length  and  breadth  of  the  organ.  They 
may  occur  in  any  jjart  of  the  liver,  superficial  or  deep,  but  there  is  a  clear 
tendency  to  their  development  at  the  junction  of  right  and  left  lobes, 
beneath  the  siL^pensory  ligament  and  in  the  neighbourhood  of  it  They  are 
often  recognisable  during  life  in  this  situation,  and  they  »Te  also  often 
found  unexpectedly  in  the  post-mortem  room.  When  seen  in  this  way 
they  are  uaually  dead-white  or  grayish  white  in  colour,  according  to  the 
degree  of  caseation  ;  they  are  roughly  spherical,  nml  often  fused  together 
into  large  lobulated  masses.  Microscopically  the  central  part  shows 
nothing  but  caseous  material,  and  it  is  rare  to  find  much  trace  of  the 
original  cellular  structure  of  the  gumma  Around  the  central  caseous 
area  there  is  a  zone  of  new  ciciitricial  tissue  which  has  a  degree  of  cellu- 
hirity  vaiying  with  its  age,  and  from  this  zone  short  fibrous  bands  may 
be  seen  to  radiate  for  a  short  distance  into  the  liver  tissue.  In  this  sta|^ 
the  gumma  is  of  no  great  clinical  im}X3rtance,  and,  as  a  rule,  grave  results 
do  not  ensue  unless  certain  sidisequent  changes  set  in. 

The  natund  end  of  the  gumma  is  caseation  with  complete  or  incomplete 
absorption,  and  replacement  by  fibrous  scar  tissue.  And  it  can  be  under- 
stood that  die  final  result  upon  the  liver  will  vary  greatly  according  to 
the  position^  extent,  and  number  of  the  gummata  which  undergo  this 
change.  Two  extremes  must  be  considered^  between  which  all  grades  of 
severity  may  be  met  with.  In  the  mihlest  degree  of  the  alfection,  when 
the  gummata  have  been  small  and  superficial,  a  few  scars  puckering  the 
surface  of  the  liver,  and  perhaps  a  little  thickening  of  the  peritoneum 
around,  may  l>e  the  only  marks  of  this  occun^ence.  Each  scar,  on  vertical 
section,  will  show  a  wedge-shaped  area  of  cicatricial  tissue  extending  into 
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the  liver  siilistttnce  for  a  depth  of  one-third  or  hulf  an  inch,  and  perhaps 
also  tnicroscopieal  examiiiatiou  will  reveal  in  it  a  ^inall  cuntnil  speck  of 
uiiabsorlMjd  c«iseous  materiiU.  As  I  have  already  stated^  well- formed  hile 
ducts  are  often  seen  in  such  scjirs.  In  the  opposite  extreme,  in  whith 
the  affection  is  far  more  gi'ave,  the  liver  is  grussly  deformed.  In  these 
cases  there  have  been  numerous  gummat^i  scattered  throughout  the  whole 
or  a  hirge  part  of  the  organ — some  sei»aiate,  some  £u.sed  into  laige  masses, 
fiome  superrtcialj  some  deep.  And  it  results  from  their  invariable  ending  in 
csaseation  and  cicatrisation  that  the  whole  or  a  large  part  of  the  organ  is 
eeimied  and  ti*a versed  in  all  directions  hy  broad  til:»rons  bandii,  which  on 
Bection  are  seen  to  separate  large  irregular  masses  of  iiver  tissue.  Accoixl- 
ing  to  the  stiige  at  wlueh  the  process  hfis  arrived,  these  binds  may  or  may 
not  still  enclose  caseous  foci  visible  with  the  naked  eye.  In  consequenci^ 
of  their  contractioii  the  snrfac^j  t»f  the  liver  may  be  scarreil  and  furrowcil, 
or  it  may  come  to  present  roimdcd  eminences  sepamted  by  dr^e}>  depres- 
sions ;  or  it  may  ^jccome  largely  lobuiated^  so  that  its  appeiimnce  has  been 
compared  to  that  of  the  kidneys  of  young  animals.  8<:»metimes  the 
depressions  on  the  sm*fac6  are  so  deep  and  close  that  the  interverdng  and 
protruding  portions  of  liver  tissue  become  almost  polypoidal  in  foj^m. 
There  is  also  comnjonly,  lint  not  invariably,  si>me  degi-ee  of  genend  inUam- 
matoiy  thickening  of  the  peritoneiil  covering  oi  the  liver,  which  may  be 
firmly  adhereTit  to  the  diaphntgm  and  suiTounding  structures. 

Before  this  severe  degree  has  been  reached  there  h^is  been,  undoubtedly, 
considerable  destruction  i»f  liver  tissue  by  the  compression  of  these  con- 
tracting tibrons  bands.  But,  with  the  exception  of  the  Icjcal  atrophy  thus 
produced,  the  bulk  of  the  tissue  of  the  organ  shows  no  change  ;  the 
vessels  are  free,  and  the  connective  tissue  of  the  portal  canals  is  unaltered. 
There  is  a  tendency^  however,  to  the  supervention  of  lajxiaceous  degencra 
tion  ;  and  cases  have  been  met  with  where  Iwrith  alcoholic  excess  anil 
syphilis  ha\^e  been  in  operation,  so  that  gummata  and  this  localised 
filiroid  change  have  been  found  io  coexistence  with  a  genuine  graiiLdar 
cirrhrjsis. 

Snch  gummata,  with  scamng  and  lobuktion  of  the  liver  alrea<]y 
describtnl,  aie  also  met  with,  though  I'arely,  as  a  result  of  hereditary 
syphilis,  and  need  no  further  desciiptiom 

Another  form  of  disease,  distinctly  due  to  heredit^ary  syphilis,  is  a 
diffuse  interstitial  hepatitis,  often  found  in  still-born  cldldren,  sometimes 
in  children  who  have  survived  theii-  birth  for  weeks  or  months  ;  rarely  in 
cldldien  lK?yond  this  periled.  The  liver  is  uniformly  erdarged,  heavy,  and 
hard,  smooth  on  the  natuiul  and  on  the  cut  surface,  exsanguine,  and  pale 
or  reddish  gray  in  colour.  Its  lobular  structure  is  indistinct  ;  to  the 
naked  eye  it  may  show  no  reseml>lancc  to  liver  tissue.  It  may  be  mis- 
taken for  a  lardaceoufi  liver.  It  is  f(jnnd  microscopically  that  some  stage 
of  an  interstitial  hepatitis  is  in  progress.  The  whole  organ  from  end  to 
en<l  is  p-^cked  with  formative  cells  and  developing  or  fully-dcveb^ped 
fibrous  tis-^ue,  which  alTects  not  only  the  port-il  canals,  but  invades  the 
individual  lobules,  not  only  eepai^ating  the  columns  of  hepatic  cells  fiom 
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each  other,  but  even  separating  the  individual  cells  from  their  neighboun. 
So  that  in  an  advanced  exannple  thero  wtl!  be  seen  single  liver-ceUfi  or 
groups  of  cells,  still  recognisable  as  such,  scattered  afwut  in  a  nmirix  of 
developing  or  fully -formed  lil»rou3  tissue;  and  no  trace  of  the  normal 
lobular  aiTangement  may  remaiiu  Rarely  miliary  gummat^a  are  also  found 
t4j  be  present,  and  sometimes  a  laixkceous  change  may  Ikj  displayed  by 
suitable  staining  metliods, 

Tke  symptoms  of  the  int4?rstitial  hepatitis  due  to  hereditary  syphilia 
are  not  clearly  known^  and  the  condition  is  scarcely  reeogriisable  during 
life.  But  the  liver  may  be  recognised  as  enlarged ;  and  jaundice  and 
some  degree  of  ascites  have  l>een  observed. 

On  the  other  hand,  the  recognition  of  gummata  in  the  liver,  whether 
in  children  or  in  adults,  is  of  the  gi'e^itest  importance.  The  liver  is  often 
slightly  enlarged,  either  as  a  whole  or  more  particularly  that  part  of  it  which 
presents  in  the  epigastrium.  In  many  cases  the  projection  of  one  or  sevend 
gummata  may  lie  felt  in  this  region  upcm  the  surface  ;  and  occasionally  one 
large  gumma  as  large  as  a  Tangerine  omnge  may  be  palpable.  Sometime* 
no  symptoiiis  whatever  are  produced,  and  the  hepatic  condition  is  discovered 
accidentally.  There  may,  however,  lie  a  sensatioo  of  weight  in  the  right 
hypochondrium,  or  even  some  degree  of  pain,  presumal»ly  due  to  implica- 
tion of  the  peritonejil  coveriTig ;  and  it  may  be  some  such  sensation  which 
first  brings  the  pitient  under  ob^vervation.  Uidess  the  portal  vein  or  one 
of  its  large  branches  be  interfered  with  by  the  ilevelopment  of  gummatous 
tissue  around  it,  the  general  health,  fis  a  rule,  is  imt  little  disturbed.  A 
very  iniportiint  though  rare  phenomenon  is  the  occurrence  of  fever.  In 
one  recorded  case  of  a  boy^  who  presented  traces  of  old  interstitial 
keratitis,  the  appeai-ance  of  a  large  apimreruly  solitary  gumma  in  the  _ 
liver  was  accotiipariied  by  a  daily  rise  of  temfRiature  to  102'^  or  103^,  fl 
in  hectic  bishion,  for  a  perifjd  of  many  weeks.  The  fever  subsided  and 
flisappcaretl  within  a  day  or  two  of  the  commencement  of  treatment  by 
|KJt;isHium  iodide  (Brist+jwe).  A  trace  of  such  fever  has  been  known  to 
occur  iij  connection  with  hepatic  gumma  in  the  adult. 

As  the  lllvroid  change  set^  in  and  the  giunma  give^  place  to  cicatricial 
tissue,  any  further  development  of  symptoms  will  depend  entirely  on  the 
position  and  extent  of  the  change.  The  |MH-tal  vein,  or  eome  of  its  large 
bninches  within  the  liver,  may  chance  to  lie  in  the  grasp  of  the  contnict- 
ing  fibrous  tissue.  There  ensues,  then,  all  the  train  of  phenomtiua  which 
have  alreafly  heeii  descnbed  as  marking  portal  ohi?truction :  ascites 
hiematemesis,  the  extei-nal  appearance  of  dilated  veins,  and  grave  inter- 
fere  nee  with  the  digestive  functions  of  stomach  and  intestine,  l)y  similar  ■ 
interference  with  the  main  hepatic  bile-ducts  jaundice  may  be  produced,  ■ 
hut  it  is  a  far  lesi,  cfvnimon  occurrence  than  fLscites.  It  follows  that  the 
alcoholic  and  the  syphilitic  forms  of  the  disease  may  l>e  indistinguishable 
by  their  symptoms  ah>ne.  Gummati*,  however,  may  be  definitely  felt  in 
the  epigastrium  ;  or  there  may  be  a  history  of  s^^hilis  ancl  no  history  of 
alcoholic  excess.  And  in  young  euhjects  all  evidence  of  hereditary 
syphilis  must  be  sought  for,  in  skin,  teeth,  eyes  and  bones. 


I 


CIRRHOSIS  OF  THE  LIVER 


Trmtrntfii, — A  rational  phm  of  treatment  will  l>e  founded,  in  the  first 
plac€,  on  a  kiiowiorlge  of  the  cause  of  the  cirrhosis ;  and  in  the  rccotkI 
placo,  on  an  appreciation  of  the  exact  manner  in  which  the  disease 
provinces  imjiaiiment  of  health  and  a  tendency  to  death. 

In  all  cases,  Tvhatever  the  cau&6»  alcohol  must  he  strictly  avoided, 
though  occasions  may  arise  in  a  kt€  &Uigo  of  tlie  disease  when  its 
teiuptirary  use  may  he  called  for.  If  there  is  reaFon  to  helieve  that 
maiana  has  played  a  part  in  the  causation,  the  choice  of  residence  in  a 
suitable  locality,  either  at  the  seaside  or  at  a  bracing  nuxleraie  altitude, 
is  of  the  first  importance.  If  there  be  direct  evidence  that  the  disease  is 
of  8y|)hilitic  ori^n,  or  if  indeed  there  be  any  snspicion  that  the  disease  is 
not  of  the  ordinary  alcoholic  form,  a  tri^d  of  pot^issium  iodide^  with  or 
without  mercury,  is  the  correct  coiu'se  to  pursue.  The  prognosis  is 
certJiirdy  less  unfavourable  on  the  whole  in  the  syphilitic  than  in  the 
alcoholic  disease  ;  Imt  this  ditrerence  is  presejit  unl)'  in  the  early  or 
gummatous  stage.  By  the  timely  use  of  antisyphibtic  remedies  the  growth 
of  gummatous  tissue  may  be  cheeked  and  its  complete  ahaorj^tion  materi- 
ally hastened  ;  so  that  symptoms  derived  from  interference  T*ith  portal 
vein  or  bile-duct  may  subside  in  an  early  sUige  and  may  not  recur. 
Inst^'inces  of  such  a  h;ippy  restilt  have  often  been  recorded.  But  if  the 
fibroid  condition  be  already  advanced,  and  if  symptoms  due  to  the 
contraction  of  broad  iibrous  bands  traversing  the  liver  have  set  in, 
there  is  no  evidence  to  show  that  any  drug  can  lie  credited  with  the 
power  of  arresting  the  disease ;  and  as  regards  the  probability  of 
I  recovery,  the  Byphilitic  and  alcoholic  forms  are  from  this  stage  forward 
Ion  a  jiar. 

As  roncems  the  management  of  the  patient,  the  regulation  of  his  daily 
I  life,  and  the  handling  of  the  \ariuus  s}'m|iti>ms  that  may  arise,  all  forms 
I  of  cirrhosis  may  be  roughly  grouped  together.     The  diet  must  he  plain 
and  simple  ;  it  should  be  ample  for  the  maintenance  of  strength,  while 
excess   must    be    cxux*fuOy    avoided.      At    the    beginning    of    treatment 
milk  shouhl  form  the  main  (if  not  the  only)  article  in  it.     From  three 
[and  a  half  t^i  four  pints  a  day  may  be  given  to  an  adult.  In  \mi{y\i^  ways 
laccording  to  tiiste ;  slightly  diluted  with  some  alkaline   water,  or  as  a 
.  jelly,  or  in  the  form  of  a  milk  soup  containing  some  ^egetalilcs.     It  is 
well   to  avoid  meat  entirely  for  a  time,  or  at  any  rate  to  allow  only 
white  me^it  or  fish   in   sm;ill   quantities.     All   meat,  broths  and   soups 
may    well    he    discarded,    unless    their   temporarv^    stimulant   effect   be 
required.     Vegetal>les  an<l  fruit  may  he  allowed,  those  kinds  being  pre- 
ferred which  contain  least  stjuch.     And,  as  a  general  rule,  it  is  well  to 
reduce  all  forms  of  starchy  and  saecliaiine  food  to  a  minimum  in  view  of 
the  state  of  the  stomach  and  the  proneness  of  these  substances  to  undergo 
fermentation. 

If  possible,  complete  rest  and  plenty  of  fresh  air  shoulil  be  secured  for 
these  puicnts, 

In  the  matter  of  drugs,  the  limits  of  the  use  of  jxitfissium  iodide  have 
[been  laid  down  already.     And  it  is  reasonable  to  believe  that  in   the 
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general  medicinal  treatment  the  use  of  acids,  bitter  tonics,  and^  sometime*, 
the  milder  prepamtioiis  of  ii^on  ciirriea  us  as  far  as  we  can  go.  Bifimutii 
and  mrignesia  are  often  of  use  in  allaying  the  tendency  to  vomiting 
produced  by  the  catarrhal  condition  of  the  stomach  ;  ami  thymol  servei 
sometimes  to  check  the  Hatulence  which  is  commonly  troubleaoma 
There  is  no  doubt  that  diureticst  such  as  tligitalis^  8»|nill,  cojKiiha,  tod 
dioretin,  which  have  received  ample  trial  and  reconiTOendatiiiii  from  time 
to  time,  do  in  some  iuaUinces  ensure  the  piis,sage  of  an  incre^ised  amuunt 
of  urine,  even  so  far  as  to  promote  a  perceptible  diminution  of  the  ascites^ 
Though  such  a  treatmejit  is  probably  harndess  it  it*  too  often  uselcai, 
especially  in  cases  of  extreme  ascites  where  the  diminished  secretion 
of  urine  is  attributable  to  pressure  on  the  renal  veins.  Perhaps  the  m»>st 
satisfactory  diuretic  tu  be  used  in  such  a  case  is  the  well-known  combiua- 
tion  of  mercuryi  digitalis^  and  squill 

The  propriety  of  attempting  to  remove  ascitic  fluid  by  powerful 
purgatives  h  still  more  questionable ;  but  thta  metho<l  of  treatment  vru 
at  one  time  generally  practised.  It  is  of  course  well  to  ensure  free  daily 
evaluation  of  the  bowels  by  the  matutinal  use  of  s;dine  aperients,  such 
as  Cai'kbad  s^ilts^  but  anything  more  drastic  than  this  is  certainly  not  U) 
be  recommended. 

Our  views  as  to  the  expediency  of  paracentesis  have  undergone 
modification  in  the  last  few  years.  'Ihe  operation  wtis  formerly  regaided 
as  a  last  resource^  and  wiis  consequently  looked  ui>on  as  the  herald  of 
death.  Increased  experience  has  led  to  it.^  extended  a*lnption  at  a  much 
earlier  pcriotl  uf  the  disease  ;  it  should  undotilitedly  be  employed  whenever 
much  discomfort  is  proiluced  by  the  ascites^  and  more  especially  whenever 
there  is  any  marked  dc^^reo  of  upward  pressure  upon  tbe  hciirt  or  limgs. 

The  occiurence  of  hiematemesisj  however  slight,  must  bo  taken  as 
the  signal  for  absolute  rest  of  the  bi3<iy  as  a  whole,  and  especially 
of  the  stomach  und  adjacent  part  of  the  O'sopbagtis,  All  fofxl  by  the 
month  must  be  forbidden,  and,  at  any  rate  during  the  few  days  of  danger, 
the  patient  miist  be  kept  entirely  on  rectal  feeding.  It  is  extremely 
donbtfu!  whether  ei  gOo  or  ergotin  is  of  any  avail :  the  use  of  nitrite  of 
amy!  has  been  suggested  on  definite  gi*ounds.  But  opium,  prefcral)ly  na 
the  hypodermic  injection  of  morphia,  is  certainly  of  indirect  value  m 
calming  the  patient  and  allaying  his  anxiety. 

Dlarrhuni  is  apt  to  be  intractiible.  Although  the  attendant  loss  of* 
fluid  from  the  p<jrtal  areit  is  at  any  rate  not  harmful,  yet  the  |Kiss!ige  of 
the  contents  of  the  bowel  is  at  the  same  time  so  burned  that  al»sijrption 
of  nutritive  food-products  is  imperfect.  Gastric  digestion  and  ahsorptioa 
being  already  at  a  low  ebb,  this  diarrhoea  hiis  a  disastrous  etlect,  and 
in  many  instances  it  is  the  beginning  of  the  end  The  sulmitrate  or 
s/ilic^date  of  l^isnuith  in  large  doses  is  ]XThaps  the  most  elfieient  means 
of  coping  with  it ;  the  mi  need  acids,  c^itechu,  and  the  strong  preparations 
of  iron,  such  ils  tbe  pernitrate^  may  also  be  tried  ;  Init  opium  is  seldom 
sjifo  at  this  stage  of  the  disease.  In  many  cases  all  treatment  fails  to 
check  it. 
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In  conclusion,  when  the  use  of  alcohol  has  been  effectually  stopped,  a 
satisfactory  diet  enjoined,  and  a  regular  action  of  the  bowels  established, 
it  remains  to  deal  with  such  complications  as  ascites,  haBmorrhage,  diarrhoea, 
and  pleuritic  effusion.  But  whether  the  individual  patient  will  succumb, 
or  whether  he  is  to  be  one  of  that  small  number  in  whom  the  symptoms 
disappear,  is  beyond  our  knowledge ;  yet  the  result  will  depend  largely 
on  the  stage  of  the  disease  at  which  treatment  was  begun. 

In  conclusion  I  may  mention  a  rare  combination  of  cirrhosis  with  (so- 
called)  adenoma,  described  by  Dr.  Kelynack  and  others ;  but  as  the  disease 
has  no  clinical  importance  I  need  do  no  more  than  refer  the  pathological 
reader  to  Dr.  Kelynack's  paper  which  is  indexed  below  in  the  list  of 
references. 

Herbert  P.  Hawkins. 
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TUMOURS  OF   THE   LIVERS 

Secondauy  cancer  of  thk  jjvkr  is  by  fir  iho  most  coroS 
form  of  tumour.  Thus,  I  firni  that  in  the  Clirtifal  Rojiorts  of  ihei 
Medical  Wards  of  Guy's  Hospital  during  the  yeai^  1 88-'^-1893,  botlij 
inclusive,  there  were  admitted  58  cases  diiignosed  nt  the  hndsifle  to  hel 
cancer  of  the  liver,  of  which  certainly  not  more  than  two  or  throe  wen 
primary  \  15  cases  of  syphilis  of  the  liver ;  12  of  abscess  ;  12  of  hydiiliJ,! 
and  7  of  sareoma.  The  frefpiency  with  which  secondary  cancerous  dM 
posits  Uike  place  in  th^  liver  is  shown  by  tho  fact  that  at  Guy's  Hckgpit&l«r 
during  the  3^eiirs  1885-1893,  both  inclusive,  out  of  about  4200  p' 
mortem  examinations  I3G  examples  of  secon^lary  deposits  in  the  liver  wemi 
met  with  in  the  dciidhouse,  and  of  these  at  Icitst  1 26  were  carcinomatous;! 
that  is  to  say,  secondary  carcinomatous  deposits  are  found  in  the  bcxiies  < 
3  per  cent  of  all  persons  who  die  in  Guy's  HospiUd,  a  percentage  whichl 
exactly  coincides  with  that  given  by  Leichtenstern.  Further,  I  find  ihalJ 
of  all  persons  in  whom  at  death  malignant  disease  of  any  organ  is  fottlldi 
about  50  per  cent  have  secondary  deposits  in  their  liver, 

So  many  of  the  symptoms  of  cancer  of  tho  liver  are  due  to  phyidoil 
alteration  in  shape  of  the  organ  that  it  will  perha^)8  be  best  to  describe 
first  the  morbid  anatomy. 

Morbid  anatomy. — If  the  patient  die  soon  from  the  effects  of  the 
primary  growth,  the  secondary  deposits  found  in  the  liver  may  be  few 
and  small ;  but,  inasmuch  as  the  primary  growth  is  usually  in  some 
organ,  the  blood  of  which  is  returned  by  the  portal  vein,  the  hepatic 
tissue  often  becomes  affected  early ;  and  in  many  instances,  therefore, 
there  is  an  enormous  deposit  of  cancer  in  the  liver  by  the  time  of  the 
patient's  deatk  Cancer  causes  the  liver  to  be  heavier  than  any  other 
disease  of  it;  in  the  last  case  under  ray  care  the  liver  weighed  nineteen 
pounds,  and  even  heavier  livers  have  been  recorded.  The  secondary 
deposits  take  the  form  of  whitish  nodules  scattered  about  irregularly  in 
the  liver  substance,  suggesting,  by  their  distribution,  that  we  are  correct 
in  believing  that  ameer  elements  are  conveyeil  in  the  portal  blood  to  the 
liver,  and  multiply  wherever  they  may  happen  to  be  deposited.  At  the 
patient  s  death  all  the  nmlules  are  not  of  the  same  age,  and  they  are  of 
various  sizes,  from  those  which  require  a  microscnpe  for  their  detection  to 
those  which  are  as  large  as  a  f^Ktal  heiid.  In  a  marked  case  the  organ 
has  bosses  all  over  it,  especially  perhaps  on  its  upper  surface.  The 
older  of  these  are  umbilicated,  and  often  there  is  a  little  local  thickening 
of  the  peritoneum  over  them.  The  notlules,  which  at  first  are  more  or 
less  globular,  grow  most  easily  in  the  direction  of  least  resistance,  and 
this,  to  some  extent,  may  explain  the  fact  that  cfincerous  nodules  are 
usually  absent   from    the    interior   of   the  liver  unless   some   are   also 

'  Thc?«c  will  be  considered  in  the  onler  of  tlniir  clinical  importaao«» 
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visible  under  its  peritone-al  coat.  The  nodules  destroy  the  hepatic  tissue, 
but  thev  increase  more  rapidly  than  they  destroy ;  hence  the  enormous 
weight  of  the  liver  in  m\  advanced  case.  Gradually  those  which  are 
contiguous  coalesce ;  so  that,  on  sectioR  of  the  liver,  large  irregular 
whit-e  masses  of  various  shapes,  and  rounded  nodules,  occupying,  it  may 
be,  several  cubic  inches,  are  seen  let  into  the  hepatic  suhstance,  as  it 
were^  which  is  dark  by  contrast.  This  striking  contrast  is  often  much 
enhanced  by  the  bright  yellow  tint  of  the  gi^owth,  due  to  stjiining  by  the 
bile,  the  dark  red  due  to  htemorrbage,  and  the  pale  yellow  due  to  fatty 
degeneration. 

There  is  no  special  alteration  to  describe  in  the  hepatic  tissue  itself.    The 

cancer  as  it  grows  causes  atrophy  of  the  hepatic  cells ;  hence,  even  when 

the  liver  is  very  heavy,  there  is  much  less  hepatic  tissue  than  normal ; 

what  is  left  appears,  however,  healthy  except  that  the  cells  in  immediate 

contact  with  a  cancerous  nodule  are  compressed.     Although  the  growth 

cannot  be  shelled  out  from  the  hejiatic  tissue,  the  demarcation  between 

cancer  substance  and  liver  substance  is  very  sharp.     Injection  experimcnta 

have  shown  that  blood-vessels    from   the  hepatic  arteiy  grow  into   the 

cancerous  growth  along  its  septa.     The  growth  resembles  that  of    the 

primar}'  seat  of    the  disease ;    hence   its   consistency,   its   tint,  and  the 

amount  of  juice   obtained   by  scraping  it  all   vary.      After  they  have 

attained  a  certain  size  the  nodules  begin  to  degenerate  in  the  centre,  the 

part  farthest   removed    from  the  hhxMl -supply.       The   cancer  cells  may 

become  fatty  and  break  up,  and,  consequently,  the  centre  of  the  nodule 

V>eeomes  yellow,  soft,  and  of  the  consistency  of  batter  ;  and  if,  *as  sometimes 

happens,  much  of  the  stroma  has  softened,  most  of  the  growth  may  be 

washed  away  with  a  stream  of  water,  so  that  a  ragged,  shreddy  mass  of 

itroma  is  left  behind.     The  fibrous  tissue  of  the  cancer,  however,  usually 

ntracts  as  time  goes  on  ;  and  as  this  contmction  is  most  marked  iji  the 

centre,  where  softening  has   l:»een    greatest,  the    growth   when    on    the 

^^surface  of  the  liver  becomes  urabilicated.     The  process  of  softening  some- 

^^kimes  lays  open  the    blwid- vessels   of   the   stroma,   especially   in    those 

^Bfftpiidly-growing  tumours  which  are  from  the  first  retl  and  vascular.    Thus 

^Bonsidenible  hiemorrhage  may  tike  place  into  the  c^meer,  which  becomes 

^Hk  soft,  dark  red  mass  ;  and  it  may  even  extend  into  the  substance  of  the 

^■Iiver  itself.     Sometimes,  under  these  circumstances,  the  liver  may  clinically 

be  found  to  enlarge  very  rapidly ;  and   in  rare  cases  haemorrhage  has 

taken  place  from  a  nodule  on  the  surface,  and  blocxl  has  poured  into  the 

peritoneal  cavity.     Often  the  new  gi'owth  undergoes  yellowish,  cheesy 

legeneration  ;  and  sometimes  also  a  quantity  of  clear  fluid  collects  in  its 

t^rior  and  replaces  the  atrophied  cells^  which  have  become  absorbed, 

sually  some  bile-ducts  are  compressed  by  the  new  growth  in  thsir  course 

trough  the  liver,  which,  conBefjnently,  becomes  st^iined  here  and  there 

if  a  deep  yellow  colour ;  this  colour  often  extends  into  the  cancer  masses 

emselves,  and  the  growth  of  these  into  the  veins,  which  is  a  very 

mmon  event,  leads  to  considerable  ante-mortem  clotting  in  thera. 

A  cancerous  mass  may  envelop  and  infiltrate  the  gall-bladder,  but  often 
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when  this  appears  to  have  happened  the  growth  has  been   primarily  inl 
the  gall-blad<ler,  and  has  affected  the  liver  secondarily.     In  the  same  way,I 
when>  as  is  not  uncommon,  a  niiilignant  mass  is  Been  to  implicate  l:H>th  thel 
pylorus  and  the  Jtver^  the  etoniaeh  should  be  regarded  as  the  primary  I 
seat     Sometimes  cancer  of  the  liver  grows  directly  into  the  diaphragm, " 
which  thus  becomes  adherent ;  and  I  have  seen  prominent  nodules  on  theJ 
surface  of  the  liver  leading  to  the  growth  of  cancerous  nodules  on  th 
peritoneal  lining  of  the  abdominal  wall  at  the  spot  in  contact  with  the 
hepatic  growth :  this  has  occurred  even  when  no  adhesions  between  the 
Hver  and  the  abdominal  wall  have  taken  place,  hut,  on  tlie  other  hand,  ~ 
have  known  the  adhesions  so  firm  that  the  liver  did  not  move  up  an 
down    with    respiration,    and    at    the   autopsy   some    of    the    anterie 
abdominal  wall  had  tu  be  taken  away  writh  the  liver  in  order  to  remote^ 
the  organ. 

The  growth  in  the  liver  often  leads  to  the  formation  of  a  malignant 
nodule  at  the  umbilicus ;  and  in  such  a  case  I  have  seen  tlie  whole  of 
the  round  ligament  converter!  into  a  cancerous  cord.  If  the  growth 
has  been  long  present  in  the  liver,  or  if  the  organ  which  is  the  seat  of  the 
primary  c^incer  returns  its  bkwd  into  them,  the  gbnds  in  the  transverse 
fissure  will  be  secondarily  erditrged,  even  to  the  size  of  a  hen's  egg. 
Their  pressure  on  the  common  bile-duct  leads  to  distension  of  the.  gall- 
bladder, converts  the  mottled  bile- staining  of  the  liver  into  a  deep 
yellow  staining  of  the  whole  organ,  and  the  jaundice  of  the  entire 
body  becomes  extreme  and  persistent.  If  the  cystic  duct  be  comprised, 
so  that  no  bile  can  reach  the  gall-bladder,  the  latter  is  found  contmcted 
and  contains  a  little  mucus  only.  It  is  rare  for  the  growth  to  spread  to 
the  suprarenal  ciiptjules,  kidney,  duwknum,  or  colon.  As  the  secou'lary 
cancers  of  the  liver  repeat  in  every  particular  the  histological  characteristics 
of  the  ])rimary  giowth,  it  is  unnecessary  to  give  a  description  of  their 
microscopical  appearances,  which  will  l>e  found  in  treatises  ofi  pathology. 

It  is  not  unusual  to  find  galbstones  in  the  ducts  or  gall-bladder,  and 
conseqtient   dilatation  and   ulceration    of   the  bile  passages  may  occur 
Sometimes  the  gidl-stone  by  its  iiritation  has  set  up  a  primary  growth  of 
the  gall  bladder  or  the  ducts.     It  is  outside  our  subject  to  describe  thi^H 
po^t-mort4'm  a|>pearanccs  of   the   primary  giowth  in  other  organs,  tha^l 
secondary  deposits  elsewhere  than  in  the  liver,  the  bile-stained  condition 
of  the  boily  generally »  and  the  ])ost-mortem  signs  of  death  from  cancer. 
It  is  worth  while,  however,  to  fjoint  out  that  secondary  cancerous  deposits 
usually  take  place  by  the  agency  of  the  lymphatics  and  not  by  the  venous 
system,  and  nre  conveycil  by  the  portal  vein  ;  and  that  probikbly  the  reason 
why  secondary  rlcfiosits  in  the  liver  are  so  common,  is  that  the  primaryjM 
growth,  being  out  of  re^ieh  of  surgical  interference,  goes  on  to  ulceration*5^1 
peripheral  twigs  of  the  porul  vein  are  thus  laid  open,  and  infection  of  the 
liver  takes  place  by  this  vein. 

Although  a  colloid  cjincer  of  the  liver,  secondary  to  colloid  cancer  else- 
where, repeats  the  appearance  of  the  primary  growth,  colloid  cancer  in- 
vading the  liver  by  direct  extension  from  the  peritoneum  has,  according 
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to  Scbueppel  {Ziermstth^s  EnajdoptTdia)^  quite  a  different  appearance  ;  for 
tho  invasion  takes  placo  by  the  lynipliati^.s,  and  thus  we  see  at  first 
nnmerons  subserous  rows  of  colloid  material,  and  later,  these  appear  to 
run  through  the  liver  like  eollriid  strings.  Ultimately  the  orgtiu  may 
thus  become  one  mass  of  colloid  material. 

Symptoms.^ In  more  than  half  the  cases  the  deposit  of  cancerous 
noflules  in  the  liver  produces  no  symptoms  by  which  they  can  bo 
recognised  during  life,  and  thon^  as  far  as  we  know,  tliey  do  no  harm.  If 
the  secondary  growths  in  the  liver  do  prfxiuce  symi>toms,  those  of  the 
primary  growth  will  exist  side  by  side  with  those  of  the  hepatic  affection. 
The  stomach,  which  is  the  seat  of  the  primary  growth  in  more  than  a 
quarter  of  all  the  cases,  the  gall-hiadder,  rectum,  and  i>ancreas  are  each  a 
common  source  of  cancer  of  the  liver.  The  great  frei|uency  of  C4»nccr  of 
the  pelvic  organs  and  breasts  of  women  explains  the  fact  that  the 
projiortion  of  males  to  females  that  die  with  cancer  of  the  liver  is  as 
3  to  4. 

In  about  half  the  cases  in  which  the  liver  is  obviously  affected,  the 
seat  of  the  primEir3^  growth  cannot  be  discovered  during  life  ;  ihen  it  is 
often  found  after  death  in  the  pancreas,  and  usually  in  the  hefid  of  this 
organ. 

In  the  following  account  I  shall  omit  all  reference  to  symptoms  duo 
to  the  primary  growth,  or  common  to  cancer  in  any  part  of  the  body; 
The  ages  of  75  per  cent  of  all  patients  with  cancer  of  the  liver  are  lietween 
forty  and  seventy  years ;  rather  under  20  per  cent  are  under  forty,  and 
rather  over  5  per  cent  are  over  seventy.  Hepatic  cancer  is  all  but 
unknown  under  twenty. 

The  symptoms  by  which  we  can  recognise  secondary  cancer  in  the 
Uver  are  as  follows  : — B^jth  by  percussion  and  t^ictJle  examination  en- 
largement of  the  liver  can  usually  be  made  out.  It  may  reach  far  below 
the  umbilicus,  the  hepatic  dulness  may  be  increased  upwanls  in  the  mid- 
axillary  line  as  far  as  the  fifth  rib,  and  on  the  left  side  it  may  blend  with 
that  due  to  the  spleen.  The  edge  of  the  enlarged  organ  can  nearly  always 
Ije  felt  to  muve  uj)  ancl  down  with  ref^piratiou  ;  and,  as  Sir  William  .Tenner 
remarks,  it  often  appen-a  lower  during  life  than  in  the  fwst-mortcm  room, 
for  as  the  last  respiratory  movement  is  expiratory,  it  is  dmwn  up  at 
death  as  high  as  possible,  It  is  <piite  common,  when  the  patient  becomes 
much  wasted^  for  movement  of  the  enlarged  liver  an<l  outward  bulging  of 
the  right  lower  ribs  to  bo  easily  visible.  The  edge  feels  hard,  and,  owing 
to  the  presence  of  several  carcinomatous  nmlules,  is  often  irregular :  the 
nodules  can  Im  felt  also  on  sr*  mnch  of  the  upper  surface  as  comes  below 
the  ribs,  so  that  the  whole  organ  feels  irregular,  knobby,  and  hard. 

In  rare  cases  the  nodules  can  be  made  out  to  be  umbilicated,  and  if 

this  be  ascertained   it  is  absolutely  diagnostic  of  cancer :  occasionally,  if 

they  are  either  growing  or  degenerating  verv  rapidly,  they  are  soft,  and 

ve  an  obscure  sense  of  fluctuatitju.     Sometimes,  too,  a  nib  can  be  IxUh 

lit  and  heard  over  the  liver.     This  indicates  either  some  local  peritonitis, 

or  the  presence  of  a  cancerous  nodule  in  the  pariet^il  peritoneum  against 
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whicli  a  cancerous  nodule  in  the  liver  is  nilibin^'.  Before  deciding  tkij 
a  liver  is  not  carcinoiiicilous,  the  patient  should  ahvays  be  niacle  to  tako  i 
deep  inspiration,  for  this  may  revexil  a  nodule  that  woulcl  othervvisc  retUAiii 
hidden  under  the  ribs.  Sumetimca  tlie  cancer  grows  so  fast  thiit  \\w 
enlargement  of  the  liver  may  be  watched  from  week  to  week ;  ami 
occasionally  the  whole  organ  enlarges  even  more  rapidly,  and  indi^  idaJ 
noiliiles  may  become  more  prominent  within  a  day.     This  is  xery  stiin^ 


evidence  in  favour  of  cancer,  and  indiciites  considerable  haemorrhage  int^J 
the  liver.  In  a  few  insUmces  the  nodules  slowly  get  smaller  as  thefV 
u ndc rgo  d ogei i era ti o n . 

There  aie  rertidn  mre  cases  in  which  the  now  growth  infiltrates  tlie 
whole  liver,  which  is  then  enlarged  and  hai^d ;  but  no  nodules  can  be  ft^ll " 

Another  important  sign  is  tangible  distension  of  the  galJ-bladdefi 
which  appi  ars  iis  a  rounded  tumour  at  the  lower  edge  of  the  liver,  and 
indicates  that  secondarily  enlarged  glands  are  pressing  on  the  common 
duct.  It  has  already  lieen  mentioned  that  the  umbilicus  is  often  affected, 
and  during  life  it  may  be  haitl  and  enlarged. 

Tfie  patient  usually,  but  by  no  means  always,  complains  of  pain 
the  region  of  the  liver,  l>oth  back  and  front,  due  probalJy  to  stivtchiiij 
of  the  ca|»sule  or  to  some  local  fjeritointis ;  aiuJ,  especially  when  this  hai 
occurred,  tlie  organ  is  tender,  and  he  suftVrs  from  a  cutting  piiin  when  ho 
coughs.  Pain  is  often  referred  to  the  right  shoulder -joint,  a  point  of 
considerable  diagnostic  iraportance.  I  have  had  but  little  experience  to 
show  whether  the  localised  cutaneous  tenderness  which  I>r.  He«id  has 
shoi^Ti  to  be  associated  with  visceral  disease  is  of  much  importance  in 
cancer  of  the  liver,  Probaljly  \iot,  for  the  patients  are  very  ill  aiui  we;ik, 
and  the  tender  areas  due  to  the  primary  disease  may  well  overlap  thot^e 
due  to  implication  of  the  liven  When  the  hver  is  very  large  the 
jKitient  experiences  a  sense  of  fulness  and  dragging  in  the  right  hy|K> 
chondrium* 

About  half  the  pitiente  who  during  life  present  symptoms  of  carcinoma 
of  the  liver  are  jaundiced  ;  and  this  nearly  always  means  that  enlarged 
carciiiomatuus  glatitls  in  the  tnms verse  fissure  arc  pressirig  on  the  common 
bile-duct ;  but  in  stmae  wises  the  [>ressure  is  due  to  the  primary  growth, 
especially  if  it  be  in  the  head  of  the  pancreas  j  and  occasionally  enough 
of  the  hepatic  ducts  in  the  liver  may  be  compressed  by  nodules  of  new 
growth  for  jaundice  to  appear.  Or  there  mj*y  be  piimary  cancer  of  the 
bile^ducts  (p.  208).  It  is  extremely  important  to  hear  in  mind  that  hj 
far  the  most  fretpient  cause  of  htng-standing  jaundice  is  cancer  of  the 
liver,  which  also  proiJnees  deeper  jiUUHliee  than  any  other  common 
disease  ;  thus  patients  sutlejing  from  cancer  present,  in  the  most  extreme 
form,  those  symptoms  due  to  circnlatioii  of  bile  in  the  iilotjd  and  to  its 
absence  from  the  intestines.  The  jaundice,  too,  is  permanent;  the  only 
exceptions  to  this  ride  are  those  excessively  rare  ciises  in  which,  although 
the  patient  has  cancer  of  the  liver,  the  jaundice  is  due  to  a  gall-stone  in 
the  common  duct,  which  is  either  passed  on  or  slips  back.  The  skin, 
deeply  and  slowly  stained  by  bile,  gradually  l>ecoraea  more  and  moi*e 
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and  ultini^itelj  *is8iimes  a  peculiar  earthy  dark  green  tint, whichj  espctiallj  if 
the  patieiit  he  aged  and  wasted,  is  ahiiost  diagnostic  of  cancer  of  the  liver. 
Th*3  othiT  eflectis  of  hile  in  the  hloixl  are  also  evident.  The  mine  is 
very  dark  anil  has  a  yellowish  froth,  the  numerous  scratch  marks  show 
the  intense  pruritns,  the  hitter  taste  in  the  month  is  very  unpieasjAnt,  tho 
sweat  may  ho  bile- stained,  and  if,  as  often  happens  from  seeondary 
deposits  in  the  lungs,  the  patient  gets  bronchitis  or  pneumoiua,  the  ex- 
pectoration may  be  yellow.  Sometiiiiea  the  pulse  is  slow ;  in  rare  cases 
the  piitient  may  complain  of  xanthopsy,  atid  oeeasionallj  patches  of 
xanthelasma  appear.  The  ustial  cause  of  death  is  bile  poisoning,  or 
cbohtmia  as  it  is  named.  In  such  crises,  althongh  the  end  may  be  rapid, 
usuidly  the  patient  gradually  becomes  more  and  more  dntwsy,  with  in  rare 
cases  an  occasional  convidsion ;  day  by  day  bis  coma  slowly  tleepens  ;  his 
bre*ithing  becomes  shallower  and  shallower;  at  last  he  cannot  be  roused, 
and  sometimes  for  days  before  he  passes  away  a  snpei-ficial  observer  might 
think  that  death  hafl  already  taken  place.  There  are  lew  things  more 
characteristic  in  medieitie  than  to  see  an  aged  gi-ay  haired  patient  exticmely 
wasted,  with  dry,  dark  green  skin  hanging  in  loose  folfls,  lying  jierfectly 
still,  so  drowsy  that  he  is  more  dead  than  alive.  If  we  turn  down  the 
bed-clothes  the  liver  may  be  seen  deforming  the  shape  of  the  abtlomen ; 
and  it  will  be  noticed  that  the  sheets  are  stained  yellow,  eitbejfrtnu  urine 
or  sweitc.  The  ubsenee  of  Inle  from  the  intestine  causes  iriiligestion  and 
constipation,  the  motions  are  pale^  they  smell  horribly,  and  contain  much 
undigested  fat 

Authors  differ  as  to  the  frequency  of  ascites.  For  my  own  part,  I 
think  that  it  is  not  so  common  as  jaundice,  and  that  it  iisuidly  conies  on 
late  in  the  case.  It  may  cjecur  w^ith  or  without  janndice,  the  two  being 
associated  in  only  about  *20  per  cent  of  all  cases  of  cancer  of  the  liver 
diagnosed  as  such  during  life.  The  fluid  is  clear,  it  is  often  stained 
yellowish  green  by  bile,  aud,  if  any  of  the  superficial  hepatic  gi'owths  have 
ble^l,  it  nuiy  contain  blocKi.  Inasmuch  as  ascites  may  he  absent  when 
there  has  been  considerable  pressure  on  the  common  liile  duct  to  which 
the  portaJ  vein  Hes  so  near,  it  seems  reasonable  to  doubt  whether  it  is  due 
to  pressure  on  this  vein;  esiieciully  as  I  have  elsi^where  (p.  120)  brought 
forward  evidence  to  show  that  in  perihepiititis,  iu  which  disease  ascites  is 
often  such  a  proraincnl  feature,  it  is  probiibly  due  to  chronic  ]>cntonitis.  I 
think  carefully-made  autopsies  will  show  that  in  many  cfisi^s  at  lea.st  of 
cancer  of  the  li\  er  in  which  ascites  is  i>reseut  there  is  also  chrome  peii- 
tonitis  due  to  malignant  nodules  in  the  peritoneum  ;  moreover,  as  1  have 
myself  observed  in  di>gs,  ligature  of  the  portal  vein  does  not  produce 
ascites.  The  amount  of  ascitic  fluid  is  very  variable,  and  occasionally 
jxamcentesis  is  re*piired.  As  the  f[uantity  increases  the  pain  often 
lessens,  and  the  observer  may  find  it  necessary  to  make  a  sudden 
deep  depression  in  the  al>dominal  jjarietes  in  oixler  to  feel  the  liver — 
to  dip  for  it,  as  the  phrase  is. 

Oceasionally  the  growth  extends  through  the  diaphragm  and  sets  up 
rightrsided  pleuritic  eifusion.     The  ef^ised  fluid  is  then  nsually  blood- 


stained,  and  m  quite  exceptional  cases  an  empyema  may  form.  Even  with- 
out  pleimil  effusion,  if  the  liver  be  very  large,  we  find  physical  signs  of 
compression  of  the  lower  ivirt  of  the  right  lung.  The  weight  of  the  liver 
may  also  hrimper  the  circulation  through  the  vena  cava ;  if  so,  the 
superficial  iibdorainal  veins  will  show  up  us  prominent  dark  blue  cordt 
on  the  dark  green  wasted  skin.  Thrombosis  may  take  place  in  either 
internal  saphena  vein,  and  towards  the  end  of  the  case  a  little  albuminuria 
may  appear.  The  spleen  is  very  rarely  erilaigetJ.  As  in  many  other 
diseases  of  the  bver^  the  urine  may  be  loaded  with  lithates  ;  and  as  iii 
cancer  of  other  organs,  we  occiLsionally  meet  with  iudicamiria,  and  in  a 
fesv  cnse^  with  slight  pyrexia  of  a  hectic  type.  Some  patients  suffer  from 
an  annoying  reflex  dry  cough.  AVheii  cancer  is  discovered  in  the  liver  a 
thorough  search  must  be  made  for  the  primary  seat. 

Prognosis.— If  the  diagnosis  is  correct,  death  is  inevitable.  Usually 
all  is  over  in  less  than  six  months.  Some  patients  die  very  rapidly,  even  in 
a  few  weeks.  I  have  recently  hiui  under  my  care  a  p^itient  who  only 
Ijegan  to  complain  of  weakness  six  weeks,  and  gave  up  work  three  weeks 
before  de^ith  ;  yet  he  became  rapidly  jaundiced,  and  his  liver  weighed 
nineteen  pounds.  On  the  other  hand,  life  may  be  pn>kmged  for  a  year 
(and  some  authors  say  even  longer)  after  the  symptonua  have  declared 
themselves  ;  it  is  a  point  of  considerable  importance  that  at  any  period 
the  corulition  of  the  patient  may  remain  stationary  for  weeks  tugether, 
and  under  cju'eful  dieting  and  rest  in  bed  oven  improve  for  a  time.  I 
once  siiw  a  clergyman  in  consul iation  in  whom  this  respite  occiin*ed,  and 
the  friends,  much  to  the  annoyance  of  the  medic^^I  attendant,  persistently 
spreail  the  report  that  the  diagnosis  must  be  incorrect.  My  experience 
of  nudignant  disease  eertcunly  is  that  if  after  a  thorough  examination  wc 
have  satisfie^l  ourselves  that  the  patient  is  sntlenng  from  it,  we  ought  to 
liesititte  vcrv^  much  before  we  surrender  this  diagnosis.  I  have  known 
pjitienU  lixe  over  a  year  after  a  malignant  growth  in  the  stomach  was 
palpable. 

Diagnosis* — If  thi.s  rest  principfdly  on  the  physical  examination  of 
the  liver,  matiy  fallacies  l>esct  us.  One  is  that  the  liver  may  appear 
irregularly  eniargefl  when  it  is  noiinal,  and  the  apparent  erdargemeut 
nitty''  bo  due  to  hardened  faeces  in  the  transverse  colon,  which  is 
tender  from  the  enteritis  set  up  by  them.  Blight  gives  some  excellent 
instcinces  in  point  in  his  memoir  on  al>dominal  tiunours.  An  enema  will 
generally  clear  up  this  misUike.  I  have  seen  tumours  of  the  stonuich  and 
also  the  thickened  puckere<l  omentum  that  is  found  in  chronic  peritonitis, 
whether  simple,  tubercular,  or  cancerous,  considered  to  be  the  thickened 
indurated  edge  of  a  li\'er  affected  with  cancer.  A  careful  consideration 
of  the  shape  of  the  tumour,  the  detection  of  the  e^\^^3  of  the  bver  above 
it,  and,  in  the  case  of  an  omental  timiour,  the  discovery  of  resonance 
between  it  and  the  liver,  t^:»gether  with  a  proper  estimation  of  all  the 
symptoms  of  the  case,  should  prevent  this  error.  I  have  also  known  a  renal 
crdargement  ascribed  to  the  liver  ;  and  in  aU  such  cascy  the  error  has  been 
largely  due  to  forgetfidness  of  the  fact  that  iis  the  stomtich,  the  kidjiey, 
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and  the  colon  to  whicli  the  oraentum  is  attiichcd,  touch  the  liver  they 
may  well,  like  the  edge  of  it,  make  a  considerable  excursion  during  deep 
breathifig*  Then,  again,  tumours  in  the  wall  of  the  alnlomen  ncca^sidually 
lead  to  mistakes,  or  the  liver  may  apjx^iir  (^lUarged  when,  in  reality,  its 
size  is  iinalt€re4:i.  For  example,  it  may  he  pressed  down  liy  laeing,  by 
pleural  effusion,  by  pericaixlial  effusion,  or  by  an  abscess  between  it  and 
the  diaphragm  ;  or  the  line  of  hejwitic  didness  may  bo  higher  in  the  chest 
than  normal,  because  the  liver  is  pressed  up  by  rAseites  or  some  large 
intra-alKlominal  tumuur.  Lastly,  an  enlargement  of  the  liver  may  be 
concealed  by  tympanites  or  emphysema. 

But  even  when  we  have  evaded  all  these  fallacies,  our  difficulties  are 
by  no  means  at  an  end.  Often  there  is  no  easier  diagnosis  in  medicine 
than  that  of  cancer  of  the  liver,  but  in  those  cases  in  which  the  primary 
growth  cannot  be  found  it  may  be  very  difficult ;  and  if  at  the  siime  time 
the  liver  is  not  enlarged,  it  may  be  almost  impossible.  Fortunately  such 
a  combination  is  rare,  miless  the  cancerous  deposit  in  the  liver  is  limited 
to  a  f*nv  small  nodides.  In  the  only  specimcTi  of  contracting  carcirujuia 
we  have  in  the  Museum  at  Guy's  Huspitii!  there  wius  a  primary  growth  in 
the  breast.  At  the  bedside  the  i|uestion  nearly  always  Uikes  this  form  : — 
Is  this  pitient,  who  has  no  decided  evidence  of  any  primary  malignant 
disease  and  whose  liver  is  enlarged,  suffering  from  malignant  disease  of 
it?  The  liver  may  not  only  be  enhirged  by  malignant  disease,  but  also 
from  pfissive  \'enous  congestion,  as  in  heart  diseii-sc,  passive  portal  con- 
gestion, the  active  congestion  of  hot  countiies,  malaria^  yellow  fever, 
leueluemia,  licKlgkin's  disease,  pernicious  anmmia,  dialictcs,  fatty  liver, 
hydatid^  ti-opical  abscess,  the  single  large  al>scess  of  those  who  have  never 
been  abroad,  suppurating  hydatid,  actinomycosis,  tuberctUar  aliscess, 
obstruction  of  the  common  bile-duct,  lardaceous  disease j  hypertrophic 
cirrhosis,  congenital  syphilis,  and  acquired  syphilis;  moreover,  in  peri- 
hepatitis, if  thti  capsule  be  very  tliick,  it  may  apj>eur  a  little  enlarged. 

The  majority  of  these  dise^ises  never  present  any  difficidty ;  but  the 
big  cirrhotic  liver,  the  syphilitic  liver,  and,  much  m<ire  rarely,  obstruc- 
tion of  the  common  liile-duct,  or  hydatid,  often  give  rise  to  much  hesita- 
tion. 

The  large  cirrhotic  liver  is  imifnrmly  large,  and  t!ie  palixilile  nrKlulcs 
Ofl  the  siu'face  of  it  are  small  tSir  William  Jen  tier  says  that  if  any 
of  them  apfMiar  bigger  than  a  chcny  the  cfise  caiuiot  be  cirrhosis ; 
they  are  never  uml>ilicated,  and  neither  they  nor  the  whole  liver  ever 
tangibly  increase  in  size  in  a  few  days ;  and  although  pain  and  tender- 
ness may  be  present,  neither  of  these  is  as  severe  fis  it  usually  is  in 
cancen  Although  jaundice  is  seen  only  in  almut  lialf  the  cfises  of  growth, 
and  in  al>out  the  same  proportion  of  the  cases  of  hypertrophic  cirrhosis, 
jet  this  symptom  is  often  the  very  means  of  establishing  a  diagnosis; 
for  in  hypertrophic  cirrhosis  the  jaundice  is  not  commonly  very  deep, 
aud  it  always  rem^uns  yellow;  Imt  in  cancer  it  soon  becomes  intense, 
aiid  slowly  changes  to  the  characteristic  deep  dirty  green  colour 
already  described.     A  pfitient  with   malignant  disease    often    dies   soon 
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after  the  fM^currcnco  of  either  jaundice  or  ascites,  but  he  frequently  Uvea 
nicany  mcnitbs  ;  on  the  other  hand,  the  supervention  of  th<3se  s3rinptoma 
in  the  large  cirrhotic  liver  ilshjiHv  points  to  ilcith  in  less  than  ten  week;?. 
The  ohstruetion  to  the  flow  of  Inle  is  never  grwit  enont;h  in  cirrhosis 
to  cansG  (lislcnsion  of  the  gall -bladder  or  definitely  clav-coloured  stooU, 
so  that  either  of  these  symptoms  would  turn  the  scnle  in  favour  of 
miLligimnt  disease.  The  spleen  is  etdarged  in  rrtthcr  more  than  half  the 
cases  of  hypertrophic  ciirhoais,  vivA  but  rarely  in  nialig^ruint  di.seiise* 
Reg-ird  must,  of  course,  he  paid  to  the  history  and  the  age  of  I  he  juitient 
hik!  to  the  lack  of  any  other  cvitlenee  of  akoholie  poisoning.  The  aspect 
of  the  j)atient  and  the  dryness  of  the  skin  may  suggest  cancer,  but  we 
must  remember  that  wasting  may  be  very  marked  in  cirrhosis*  Lastly^ 
piles  are  more  common  in  cirrhosis  than  in  cancer. 

The  diagnosis  between  malignant  disease  and  syphilis  may  be 
dithcnlt.  Congenital  syphilis,  although,  if  there  be  much  fibrous  tissue 
and  gummas  very  numerous,  it  may  cause  the  liver  tu  be  irregularly 
enbirged  and  hard,  is  prohaltly  never  detected  in  this  organ  alter 
puberty,  because,  I  stip{x>se,  lief  ore  then  the  gummas  are  all  a)>sorl>ed. 
Acquirwl  syphilis  also  leads  to  the  formation  in  the  liver  of  deposits  of 
fibroid  tissue  and  gxmimas.  As  the  former  contract  and  the  latter  are 
absorbed,  srar  hke  depressions  mark  the  surface,  and  between  them  the 
unaltered  liver  substance,  which  has  undergone  compen.siitojy  hyper- 
trophy, prnjeets,  and  these  nodules  of  h(j;ikhy  liver  and  those  of  un- 
absorbed  gummtu*  cause  the  li\er  to  l>e  covered  with  lumps  of  all  sizeSi 
giving  the  whole  organ  on  physical  exuminiition  a  close  resemblance  to  ft 
cancerous  liver  \  this  is  the  more  embarrassing  as,  owing  to  syphilitic 
lardac-eous  dise<iso  of  it,  the  totd  enlargement  may  Ix^  r|uitc  as  great 
as  is  usually  the  ease  in  hepatic  eancer.  It  is  coneeivable  that  the  glanda 
in  the  transverse  fissure  might  be  much  cniarged  from  gumma  tons  dej>osit 
— and  we  have  a  specimen  in  Ouy  s  Hospital  Museum  showing  this  ;  if  so, 
they  might  press  on  the  common  hiieduct  and  cause  jaundice  anjl  di^ 
tension  of  the  gall  bladder,  but  this  and  the  deposition  of  lartlaceoua 
material  in  tliem  are  pathological  cuHosities :  if,  then,  the  patient  be 
jaundiced,  or  his  galbbliwMer  distended,  it  is  all  but  certain  that  the 
enlargement  of  his  liver  is  not  syphilitic.  It  is,  too,  within  the  range  of 
possibility  that  in  the  same  [mtient  syphilis  might  not  ordy  distort  the 
liver,  but  also  cause  perihcpaiitia  and  chronic  |jeritonitis,  and  so  imluce 
a^Krit'es ;  however,  not  only  is  it  extremely  unlikely  that  two  rare  results 
of  syphilis  shouhl  be  present  in  the  same  case,  but  the  penhc|«ititis  would 
smooth  over  the  syphilitic  irrygularities  on  the  \\\t\\  In  a  case  of  doubt, 
therefore,  ascites  is  very  strong  evidence  in  favour  of  cancer.  Other 
jjoints  of  distinction  are  that  we  never  find  in  syphilis  the  rapid  enlarge- 
ment of  the  whole  liver  or  itjs  nodules  that  may  occur  in  cancer ;  on  the 
other  hand,  in  cancer  we  never  get  the  maikcd  diniirnition  of  both  that 
we  find  in  syphilis,  especially  in  cases  under  treatment  by  iodide  of 
|>otassium.  Pcun  and  tenderness  are  not  so  extreme  in  Byphih's  as  in 
cancen     IJapidity  and  great  severity  of  the  general  symptoms  are,  of 
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course,  much  in  favour  of  cancer;  and  I  need  hardly  add  that  a  careful 
search  must  be  niude  for  other  signa  of  fij]>hilis. 

Cases  in  which,  owing  to  noninalignatit  obstruetlon  of  the  duct,  bile 
is  ix'tained  in  the  liver,  causing  it  to  be  enlarged  and  the  patient  to  be 
jaundiced,  fiometimts  jncscnt  very  great  difficulty.  Nearly  »lways  gall- 
stones have  set  up  chronic  inflammatory  thickening  outside  the  com- 
mon and  cystic  ducts.  A  remarkable  instance  is  recorded  by  Brightj 
in  which  the  parts  about  the  entrance  of  the  common  duct  iJito  the 
duo*  lei  mm  were  thus  hardetied  and  matted  together  The  comnnju, 
hejiatie,  and  cystic  ducts  were  •Jilati-d  to  the  size  of  a  healthy  gall-blatlder  ; 
and  the  gull-liIadiJcr  was  s^o  dilated  that,  lM>th  during  life  and  after  death, 
it  almost  reached  the  crest  of  the  ilium.  The  ducta  in  the  liver  were 
dikit-ed  into  a  number  of  vesicles.  The  fiancreatic  duct  was  also  much 
dilated.  The  patient,  a  woman  aged  fifty-six,  gave  a  history  of  spasmodic 
pains  five  years  l>efore  admission.  She  was  jaundicrd  and  had  great  hepatic 
fiain  and  pjile  stools  for  four  and  a  half  months  Itcfore  she  died  drowsy 
from  chola^mia.  She  was  very  sick  and  wasted  much,  but  the  jaundice 
was  never  of  an  olive  green  colour ;  in  fact,  it  was  stated  to  lie  brilliant 
a  few  days  before  her  death.  I  ha\'6  recently  seen,  with  Mr.  A.  G.  Wells, 
a  lady  aged  about  sixty  who  had  suffered  from  gall-stones  years  before. 
Her  present  illness  consisted,  on  our  visit>  of  some  loss  of  flesli,  much  he|jatic 
pain  and  tendtrness,  enlargement  of  the  liver,  jaundice,  vomiting,  con- 
stipation, and  whitu  stools.  Here  the  diagnosis  lay  between  gr<iwth  and 
iullammatory  thickening.  A  fortnight  before  death  tiie  jaundice  dis- 
appeared, but  a  day  or  two  afterwards  symptrmia  of  pyainia  set  in.  At 
the  post-mortem  examination  wo  found  so  much  inflammatory  thickening 
on  the  under  surface  of  the  liver  that  it  took  some  time  to  discover  the 
g;i11- bladder  ;  this  wiis  empty,  sloughing,  and  contained  a  gall-sttme. 
The  common  and  hefuitic  ducts  were  enormously  dilated,  and  in  the 
former  lay  a  gall-stone  easily  movable ;  and  no  doubt  the  accidental 
shifting  of  it  led  to  the  disappe;irance  of  the  jaunilice.  The  liver  was 
studded  with  mitmte  abaceafies.  To  show  how  extensive  this  inflam- 
matory tluckening  due  to  gall -stones  can  become,  I  may  mention  that 
I  once  matle  a  p*jst-mortem  exanunation  on  a  woman  who  dunng  life 
had  had  almost  complete  pyloric  obstruction.  This  was  found  to  be 
due  to  inflammatory  thickening  and  matting  which  stiirted  from  the 
gjill  bladder  and  invaded  the  pylorus.  It  was  set  up  by  numerous  gall- 
stones. 

The  main  points  of  distinction  between  cancer  of  the  liver  and  inflam- 
matory thickening  alwut  the  biliary  passages  are  that  in  the  latter  case  the 
patient  dcms  not  Icmk  as  though  she  were  suflering  from  cancer  ;  the  hefjatic 
enlargement  is  uniform,  never  so  great  as  it  often  is  in  cancer,  and  the 
jaundice  does  not  become  rlark  green.  If  it  disappear  for  a  time,  this 
probably  means  that  a  gall-stone  h:is  .shifted  its  position  ;  that  the  jaundice 
of  cancer  shoukl  disapj^iear  is  almost  unknown. 

Hydatid  of  the  liver  seldom  gives  rise  to  difficulty,  for  usual^ 
tumours  are  only  one  or  two,  and  they  are  smooth,  regular,  not 


ao4  SYSTEM  OF  MEL 


cause  neither  pain,  jaiinflice,  ascites,  nor  geneml  emaciation,  and  may 
give  a  thrill.  It  is  extremely  rare  for  a  hydatid  tumour  to  press  on  a 
bile-duct  and  so  lead  to  jaurHlice,  which  is,  however,  occasionally  caused 
by  the  rupture  of  a  hydatid  cyst  into  the  bile<luct.  Such  a  case  may  be 
extremely  difficult  to  diagnose,  but  our  chief  guides  will  be  the  stulden 
onset  of  jaundice,  the  physical  examination  of  the  liver»  and  the  abt^^ne© 
of  wasting  and  pain.  The  exogenoiL*?  form  of  hy  da  till  may  fonii  multiple 
tumours  >  and  these  anrl  the  multiiile  turn  ours  formed  by  the  alveolar  or, 
as  it  is  often  called,  multilocnlar  variety,  may,  if  they  happen  to  cause 
jaundice,  give  rise  to  great  uncertainty.  But  they  are  so  rare  that  it 
will  be  necessary  to  think  of  them  only  in  those  instances  in  which  the 
age,  the  wasting,  and  the  long  duration  of  the  illness  lead  to  the  con* 
elusion  ihitt  the  c^se  cannot  be  one  of  chancer. 

Treatment, — This  c^m  only  lie  piilliative.  Morphia  may  be  given  to 
relieve  the  pain,  and  sometimes  the  pruritus  is  so  intractable  that  it  yields 
to  nothing  else*  This  symptom  is  often  most  distressing.  Perhaps  pilo- 
carpine snbcntaneously  or  warm  alkaline  Imths  are  the  best  remedies. 
Constijxitiori  and  vomiting  will  be  treated  on  oi-flinary  principles  ;  for  the 
latter  it  is  often  of  great  service  to  wjish  out  the  stomach.  The  ascites 
may  require  piracentesis,  Qtiito  recently  Mr.  Mayo  Robson  hiis  de- 
scribed a  case  in  which  he  excised  a  cancer  of  the  liver,  but  suitable 
cases  must  be  excessively  rare. 

Primary  caxceu  of  thk  ijver. — There  is  little  doubt  that  many 
cases  formerly  regarded  as  instjinees  of  primary  carcinoma  of  the  liver 
were  examples  of  secondary  deposit  in  that  organ  ;  and  I  ha\  e  therefore 
examined  our  recent  records  at  Guy*s  Hospital,  au<l  shall  only  use  for 
the  basis  of  this  descrijjtion  cases  in  which  a  careful  autopsy  showed 
that  the  growth  was  undoubtedly  primary  in  the  liver :  I  have  excliide<l 
all  in  which  there  was  a  deposit  in  any  other  orgar),  exce]>t  that  in  one 
or  two  a  minute  mwlule  was  ileteeted  in  the  hmg. 

During  the  twenty  four  years,  1870-18D3,  both  inclusive,  eleven  such 
cases  have  been  seen  in  the  post-mortem  room,  and  about  1 1,500  post-mortem 
examinations  have  been  made.  Therefore,  less  than  01  per  cent  of  all 
the  persotis  who  die  in  a  large  hospital  succumb  to  primary  cai-cinoma  of 
the  liver  The  proportion  of  umloubted  primary  to  secondary  cairinonia  of 
the  liver  is  about  1  to  25.  During  these  twenty-four  years  there  have  l>een 
seven  cases  in  which  the  growth  was  by  some  regarded  as  primary  in  the 
liver,  although  many  other  organs  were  aflected  ;  but,  inasnnich  as  the 
primary  seat  of  these  c?ises  must  to  some  extent  be  a  matter  of  con- 
jecture,  they  have  not  been  useii  as  a  basis  for  this  account.  Frerichs  ■ 
gives  the  proportion  of  primary  malignant  disease  of  the  liver  (without  " 
growth  elsewhere)  to  other  cases  of  malignant  disease  of  the  liver  as  I  to 
5  ;  but  the  post-mortem  examinations  of  all  his  cases  were  ma<le  prior  to 
1851,  and  I  think  it  probable  that  imfiroved  systematic  methods  of  care* 
ful  search  for  the  pnmary  seat,  anil  the  fact  that  Frerichs  does  not  allude 
to  the  possibility  of  the  primary  seat  being  in  the  gall-bladder  or  bile- 
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ducts,  will  explain  the  difference  between  a  proportion  of  1  to  5  and  1 
to  25, 

There  are  three  forms  of  primary  cancer  of  the  liver.  In  the  most 
common  foim  the  new  growth  is  deposited  in  nodules,  and  the  whole 
liver  exactly  resembles  the  organ  when  it  is  the  seiit  of  secoiKliiry  deposits. 
Out  of  the  eleven  cases  from  Guy's  Hospital  six  fall  into  this  group. 

In  another  form  the  growth  consists  of  one  Lirge  tumour  in  the  liver. 
A  very  good  instance  in  point  is  recorded  by  Bright  in  his  memoirs  on 
abdominal  tumours.  Here  "the  tumour  within  the  liver  was  the  size  of 
an  adult's  head  and  of  rounded  form/'  It  was  in  the  left  lolie  of  the  liver, 
and  many  of  the  recorded  cases  have  begun  there,  Schneppel  states  that 
such  a  growth  may  destroy  half  the  liver,  that  caseous  degeneration  and 
h£emorrhages  in  it  are  common,  but  tliat  the  portal  glands  are  not  often 
cnkrged.  Among  the  eleven  cases  from  Guy's  there  is  none  in  which 
there  was  a  single  large  tumour ;  but  there  were  two  in  which  one  cancer- 
ous mass  was  huge^  and  the  rest  were  quite  small ;  so  that  these  cases 
perhaps  belong  more  to  this  group  than  to  the  first. 

In  the  third  group  the  ameer  cells  are  uniformly  diffused  through  the 
liver»  and  there  is  a  great  increase  of  fibrous  tissue  in  all  directions.  This 
often  contracts^  so  that,  although  at  first  the  liver  is  larger  than  normal, 
later  it  may  be  smaller.  Three  out  of  the  eleven  Guy's  cases  were 
considered  by  Dr.  Fagge  (4)  to  belong  to  this  group,  and  the  livers 
weighed  res[»ectively  li^O,  62,  and  3G}  oz.  In  these  cases  the  organ  is 
very  hard,  retains  its  sha{>e,  and  looks  like  a  coarse  cirrhosis,  the  nwlules 
varying  in  size  from  a  pea  to  a  cherry.  When  cut  it  also  reacraldes 
cirrhosis,  for  there  are  wide,  white,  vtiscular  bands  of  connective  tissue 
running  throtigh  the  organ,  the  gland  tissue  between  them  has  vanished, 
and,  according  to  Schueppel,  in  an  extreme  case,  every  hepatic  acinus 
has  been  replaced  by  one  of  cancer.  On  scraping,  some  white  fluid 
may  be  obtained  ;  but  Schueppel  states  that  the  retrogressive  changes 
hardly  ever  go  farther  ihan  fatty  degeneration  of  the  cells,  and  haemor- 
rhage is  never  seen  ;  but  in  two  of  the  three  cases  recorded  by  Dr,  Fagge 
some  of  the  cancerous  masses  were  chee^fy  and  would  shell  out,  and  in 
one  case  there  was  haimorrhage  into  them.  The  glands  in  the  portal 
fissure  are  rarely  affected,  the  cancer  hardly  ever  grows  into  the  bile- 
ducts,  and  only  rarely  into  the  portal  vein  ;  but  it  has  bi  en  described  as 
implicating  the  gall-bladder.  Secondary  growths  in  other  parts  of  the 
body  are  almost  unknown.  We  see,  therefore,  that  this  form  of  cancer 
differs  much  from  the  common  variety  ;  and  this,  together  with  the 
naked  eye  and  microscopical  resemblance  to  cirrhosis,  accounts  for  the 
fact  that  some  observers  often  regard  a  case  as  cirrhosis  which  othei^ 
regard  as  primary  infiltrated  carcinoma. 

The  foUo^ving  analysis  of  the  chief  points  of  the  eleven  cases  we  have 
had  at  Guy^s  Hospital  brings  out  the  leading  features  of  primary  cancer 
of  the  liver  :— 

Age. — The  case  of  a  boy  aged  twelve,  recorded  by  Dr.  Pye  Smith  (7), 
had  better  be  omitted  from  consideration  here,  because,  judging  by  his  ex- 


treme  youth  and  the  exceptionally  long  duration  of  the  disease,  it  is  prob 
able  tkit  ills  case  was  one  of  some  extremely  rare  affection  of  the  liver  of 
which  wo  know  little.  In  the  remaining  ten  aa^es  the  oldest  fjatient  was 
seventy  one  years  old,  and  the  younj^est  twenty- three.  Five  were  more  than 
fifty  years  old.  Of  seven  cases  (which,  as  sarcoma  is  so  rare,  we  may  assume 
to  have  been  mostly  cancers)  recorded  in  the  Pathological  Society *s  Transac* 
tions  from  1871  to  1891  in  sufficient  detjiil  to  be  available,  and  not  included 
in  the  eleven  cases  from  Guy*a  Hospital,  the  oldest  patient  yy^s  sixty- 
nine  years,  and  the  youngest  thirty-three  ;  five  were  over  iifty.  We  thiis 
see  that  it  is  a  disease  of  mlult  life,  and  generally  of  old  age — a  fact  which 
is  equally  true  of  secondary  cancer  of  the  liver. 

Sex. — ^ Among  the  eleven  Guy's  Hospitjd  cases,  six  were  men  and  five 
were  women ;  and  among  the  seven  cases  of  the  Pathological  Society  two 
were  women  and  five  were  men ;  so  that  among  eighteen  cases  eleven 
were  men.  This  is  interesting,  as  confirming  the  assumption  that  the^e 
Avere  genuine  cases  of  primary  malignant  disease  of  the  liver ;  for 
we  have  seen  that  secondsiry  hepatic  cancer  is  commoner  in  women 
than  men. 

Familtf  histort^.^ln  none  of  the  clinical  reports  of  these  eleven  raset 
is  it  said  that  any  of  the  patients'  relatives  had  cancer.  It  is  very  ditficult 
to  obtain  an  accurate  family  history  from  hospital  patients ;  but  as  there 
was  no  family  history  of  cancer  in  any  of  the  cases  of  primary  malignant 
disease  of  the  liver  recorded  by  Murchison^  the  point  is  worthy  of  farther 
investigation. 

Symptoms. — As  might  be  expected,  the  patients  are  often  wasted, 
sometimes  they  vomit ;  often  there  is  constipation,  but  the  stools  are 
never  mentioned  as  being  pale.  If  the  jaundice  be  sufficient,  a  little  bile 
may  be  detected  in  the  urine,  which  in  two  instances  contained  albumin. 

T^mptratart'. — In  four  cases  the  temperature  ranged  al>out  101'^  or 
102^;  in  one,  in  spite  of  extreme  collapse,  it  was  90^^  and  Miirchison 
gives  two  cases  of  primary  malignant  disease  with  pyrexia ;  it  appdars, 
therefore,  to  be  commoner  when  the  disease  is  primary  in  the  liver  than 
when  it  is  secondary.  If  this  should  turn  out  to  be  the  case,  it  may  b© 
of  some  value  as  a  means  of  diagnosis. 

Jaundm.  —  Out  of  the  eleven  Guy's  cases,  in  fi%*e  there  was  no 
jaundice,  in  two  it  diil  not  appear  till  just  before  death,  in  three  it  was 
slight,  and  in  one  it  was  considerable.  Among  the  seven  cases  of  the  Patho- 
logical Society  it  is  only  mentioned  as  being  present  in  four,  and  in  one 
of  these  it  w^as  slight  We  may  thus  conclude  that  in  primary  malignant 
disease  of  the  liver  jaundice  may  be  alisent  all  through  the  illness ;  if 
present  it  is  usually  slight^  and  comes  on  late.  We  never  meet  with  the 
longdasting  dark  staining  so  common  when  the  liver  is  affectefl  secondarily. 
The  explanation  of  this  may  he  that,  as  the  disease  is  rapidly  fatal,  there 
is  not  time  for  jaundice  to  supervene.  It  cannot  bo  entirely  due  to  the 
circumstance  tliat  the  port4il  glands  are  rarely  enlarged  in  primary  carci- 
noma of  the  liver,  for  in  the  only  case  in  which  the  jaundice  was  deep  it 
is  expressly  stated  that  the  portal  glands  were  normal.      Probably  the 
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rarity  of  their  enlargement  13  due  to  the  death  of  the  patient  before  there 
is  time  for  infection  of  them  to  tiike  place. 

Ami^s.  —  III  seven  of  the  eleven  Guy's  HospitJil  cases  there  was 
ascites,  and  in  most  of  these  it  was  euffitiient  to  be  detected  during  life. 
Among  tlie  seven  cases  of  the  Pnthologiea!  Society  ascites  is  only  defitniely 
mertlioned  as  heing  present  during  life  in  two ;  and  in  one  other  a  little 
tluiil  was  found  at  death.  Probably  we  shall  be  near  the  mark  if  we  say 
that  in  alwiit  a  third  of  the  cases  there  is  definite  ascites  capable  of 
detection  during  life.  The  growth  often  grew  into  and  catiaed  thromlwsis 
of  the  branches  of  the  portal  vein,  and  in  some  eases  this  may  explain  the 
ascites. 

Enlargemeni  of  Lkar,  —  The  liver,  which  was  usually  painful  and 
tender,  was  always  enlarged  except  irt  the  instance  in  which  it  only 
weighed  36j  oz.  1  found  that  among  fifteen  cases  of  primary  malignant 
disease  of  the  liver  which  are  available,  in  the  Guy's  Hospital  and  the 
Pathological  Society's  cases,  for  calculating  the  weighty  the  heaviest  was 
267  oz,,  the  next  200  oz.,  and  the  least  3Gi  oz.  The  one  of  200  oz.  w^is 
the  exceptian&l  case  in  the  boy  aged  twelve,  and  the  one  weighing  267  oz. 
is  recorded  as  a  case  of  sarcoma.  If  we  exclude  these  two  the  average  is 
116  oz.j  or  if  we  only  exclude  the  boy  it  is  127  02.  The  usual  weight  is 
from  120  to  130  oz. 

Prognosis, — Omitting^  for  the  reasons  already  giveni  the  cfise  of  the 
chiitl,  I  find  that,  after  the  first  symptom  appeared,  two  patients  bved 
four  months,  three  lived  three  months,  one  lived  two  and  a  half  months, 
two  lived  two  months,  and  in  one  the  duiution  could  not  be  determined* 
That  gives,  roughly  speaking,  an  average  duration  of  twelve  weeks.  It 
is  especially  noteworthy  that  there  are  no  wide  limits  of  dnmtion,  so  that 
it  may  be  safely  Kiid  that  primary  malignant  disease  of  the  liver  is  usually 
rapidly  fatal ;  thus  fonning  a  striking  contrast  to  those  cases  in  which  the 
organ  is  affected  secondarily,  and  in  which  the  ptitient  often  lingers  for  a 
long  while.  This  conchision  is  fidly  borne  out  by  the  cases  recoi*ded  in 
the  Pathological  Society's  Tramadhm,  for  in  the  four  in  which  it  is 
mentioned  the  duration  was  two,  a  half,  three,  and  two  months  respectively. 

It  appears,  therefore,  that  primary  cancer  of  the  liver  resembles  the 
aecondary  form  in  many  symptoms,  but  that  the  duration  from  the  first 
•ymptom  prolmbly  n^xzT  exceeds  four  months.  Less  importiint  facts  are 
that  it  is  probably  commoner  in  mtxi  than  in  women,  pyrexia  is  not 
infrequent,  jaundice  is  never  deep  olive  green,  is  often  absent,  and  if 
present  is  usually  slight,  and  the  motions  are  rarely  pale*  The  glands  in 
the  portal  fissure  are  not  often  enlarged. 

In  one  case  treated  at  Guy's  Hosj^ital  disease  of  the  liver  was  never 
suspected.  A  woman  aged  thirt}^  -  nine  was  admitted  for  what  was 
regarded  Jis  the  vomiting  of  pregnancy  ;  there  was  no  jaundice,  and 
no  one  even  thought  of  disease  of  the  li^^er.  Premature  labour  was 
induced,  but  the  woman  sank.  The  post  mortem  revealed  the  fact  that 
the  liver  was  the  seat  of  extensive  malignant  growth,  but  that  all  the 
other  organs   of   the    body    were   absolutely  normal     A   case  almost 


parallel  to  this  is  recorded  by  Tivy,  in  which,  if  the  abdomen  liad  not 
been  examined  and  tlie  liver  fonnd  to  be  enlarged,  it  would  have  been 
irapossible  during  life  to  suspect  disease  of  this  organ  ;  yet  the 
quickly  Stink  and  died.  To  be  quit«  accurate^  I  ought  not  to  have  used' 
the  cases  recorded,  in  the  Pathological  Society  a  Trunsadiuns,  as  sarcoma; 
but  I  have  done  so  because  primary  sarcoma  ia  very  rare,  and  is  clinically 
indistinguishable  from  cancer*  Frequently,  moreover,  there  is  much 
variance  of  opinion  among  histologists  whether  a  primary  growth  be  a 
carcinoma  or  a  sfircoma ;  but  all  the  eleven  cases  in  Guy's  Hospital  were 
regarded  as  ciircinoma. 

Perhaps  this  is  the  most  suitable  opportunity  to  call  attention  to  the 
fact  that  malignant  disease  occurs  occasionally  in  a  liver  which  is  cirrhotic. 
This  happened  in  the  last  of  the  cases  of  primary  malignant  disease  of  the 
liver  which  occurred  at  Guy^s  Hospital.  The  patient,  a  man  aged  forty- 
nine,  had  drunk  hard,  and  he  was  admitted  under  Dr.  Goodhart  in  1892 
for  ascites  and  right  pleural  effusion.  When  the  ascitic  fluid  was  drawn 
otf,  a  himp  was  felt  in  the  hepatic  region ;  he  was  never  jaundiced,  and 
he  died  three  days  after  the  paracentesis.  The  liver  weighed  118  oz,, 
and  there  was  extreme  cirrhosis  in  the  parts  unaffected  by  the  gi'owth, 
which  formed  a  large  mass  in  the  right  lobe  together  with  smaller  masses 
scattered  about  in  the  rest  of  the  liver.  It  was  a  spheroidal  carcinoma. 
Gill"  museum  contains  the  liver  of  this  case,  and  also  that  of  a  man  aged 
sixty-eight,  who  was  under  Dr.  Pye-Smith  in  1891,  and  in  whom  at 
death  a  spheroidal  carcinoma  was  found  in  a  cirrhosed  liver.  In  1885  I 
made  a  post-mortem  examination  on  a  man  aged  sixty-three,  also  under 
Dr.  Gootlhart.  He  bad  sarcoma  of  many  bones.  There  was  a  secondary 
growth  in  the  liver  which  weighed  60  oz.  and  ^^'as  very  bard  and  cirrhosed, 

PRIMARY  Carcinoma  of  the  Gall-Bladdee. — This  is  not  nearly 
so  niTQ  tis  was  formerly  supposed.  Most  authors  agree  that  often  it 
owes  iu  origin  to  gidl-stonea,  which  are  present  in  95  per  cent  of  the 
cases ;  and  this  explains  the  fact  that  it  is  four  times  as  common  in 
women  as  in  men.  Secondary  deposits  in  the  liver  and  in  the  gknda  in 
the  iwrtal  fissure  are  very  common^  and  therefore  the  symptoms  are 
much  the  same  as  those  of  secondary  carciuon^a  of  the  livery  except  tbat'^ 
in  68  per  cent  of  the  cases  a  definite  tumour  can  be  felt  in  the  region  of 
the  gall-bladder,  and  frequently  there  is  a  history  of  gall-stone  colic. 
Carcinoma  of  the  gall-bladder  often  spreads  by  extension  to  the  liver, 
stomach,  and  colon.  An  excellent  account  of  the  record  of  the  subject 
is  given  by  Ames  (1). 

Primary  Carcinoma  of  the  Bile-Ducts. — Our  knowledge  on  this 
Btibject  has  been  recently  put  together  by  Dn  Rolleston  (9).  The  growth 
is  nearly  always  a  cylindrical-celled  carcinoma ;  and  when  it  takes  place 
in  the  bile-ducts  within  the  liver  it  is,  until  examined  histologically,  very 
liable  to  be  confounded  \nth  primar}*  carcinoma  of  the  liver.  When  the 
growth  occurs  in  ducts  outside  the  liver  it  thickens  their  walls  and  fUla 
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lumen  ^vith  shacgj' gi'owth.  The  gal l-bLid tier  and  the  ducts  behind 
tte  growth  beeuine  very  urnch  distended.  It  is  about  equally  common  in 
men  and  women.  The  chief  symptoms  are  deep  jaundice,  pain,  and  uniform 
enlargement  »A  the  liver.  Usually  the  organ  contains  btit  few  secondary 
nodules,  atid  therefore  they  are  not  felt  dmiiig  life.  It  is  obvious  that 
it  is  in  these  cases  that  cholecys  tenter  ostomy  is  most  likely  to  afford 
temporary  relief. 

Sarcoma  of  the  Livkr, — This  occurs  in  two  forms,  primary  and 
secondary.  As  has  just  been  mentioTied,  the  primary  cannot  be  distin 
guished,  clinicidly,  from  carcinoma,  and  after  death  it  often  hapjiens  that 
it  is  a  very  difficult  matLer  to  decide  between  them,  I  have  known 
different  opinions  given  upon  the  same  section.  Its  extreme  rarity  is 
evident  from  the  fact  that  none  of  the  eleven  eases  of  i»riniary  mii!ignunt 
disease  which  I  have  quoted  as  found  in  the  post-mortem  room  at  Guy's 
Hosjjital  were  sarcomatous.  A  primary  sarcoma  of  the  liver^  which  weighed 
nearly  17  Ihs.,  is  recorded  in  the  Pathological  Society  s  Tmumdwrn, 

Secondary  sarcomas  in  the  liver  exactly  reproduce  the  form  of  the 
nal  growth.  They  are  rarely  diagnosed,  for  the  patient  usually  dies 
they  give  rise  to  symptoms,  lo  the  years  I8t^5'93  we  have  hatl 
six  cases  at  Gny's  Hospital,  The  primary  seat  was  in  the  bones  in  fi\'e 
cases;  the  secondary  growths  were  usually  very  numerotis  in  various 
I'arts  of  the  body.  In  most  of  the  cases  there  was  a  solitary  growth  in 
the  liver,  and  in  one  this  was  2i  inches  in  diatneter.  In  one  only  were 
the  secondary  growths  very  numerous,  and  then  they  were  small. 
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Pigment  Titmours  of  the  Liveil — These  turaouns,  which  are  either 
rcoma  or  carcinoma,  form  such  striking  objects  that  museums  con- 
itain  many  stjecimens.  They  only  differ  from  the  sareomris  and  carci- 
nomas, already  described,  in  that  the  gi'owth  is  coloured  black  or  dark 
brown ;  and  under  the  microscope  the  cells  of  the  tumours  are  seen  to  lie  of 
a  brown  colour,  and  many  contain  abundant  black  pigment  gramdes. 
Melanotic  sarcoma  is  much  more  common  than  melanotic  carciiu)nia,  and 
these  8;ircomjis  are  almost  always  secondary  to  a  melanotic  sarcoma  either 
in  the  e\'e  or  the  skin.  Man}'  cases  are  on  record  :  for  instance.  Bright 
gives  two,  in  both  of  which,  frojii  the  presence  of  melanotic  deposits  in 
the  skin,  a  correct  rliagnosis  %vas  made.  In  both  the  liver  was  enormous. 
The  second  ca^e  illustrated  the  usual  form,  for  there  were  innumeralde 
elanotic  nodular  tumours  in  the  liver.  In  the  first  case  the  melanotic 
new  growth  was  diffused  uniformly  throughont  the  liver.  This  diffuse 
melanosis  is  very  rare,  lint  is  mentioned  by  Scbueppel  In  Bright 's  case 
acme  non-mtdanotie  secondary  tumours  were  associated  with  this  diffusa 
melanosis  ;  anrl  sometimes  in  the  s;ime  case  we  find  some  of  the  secondary 
nodules  pigmented  while  others  are  free.  Often  only  one  or  two  melanotic 
sarcomatous  masses  are  found  in  the  liver ;  doubtless  because  the  patient 
died  before  others  could  form.  We  have  a  specimen  in  Guy's  ]\Iusetmi 
in  which  there  was  only  one  tumour.  Sometimes,  as  in  Dr,  Murchison's 
VOL.  IV  p 
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case,  aUhoiigh  numerous,  they  are  so  small  that  they  produce  no 
symi»torus, 

There  are  at  least  fivo  cas<^3  of  primary  mtdanotitj  sarcoma  of  the  liver 
on  rocorci  r  one  hy  Frcrkhs,  niio  by  Block,  one  In*  Delt^pine,  one  b}^  Wick- 
ham  Le^g,  antl  one  l>y  ilolsii  (5).  Block  roconis  his  as  an  example 
of  cniiotheliomu,  but  8€huopi>el  thinks  there  is  no  doulit  that  it  was 
sarcomatous, 

Melunoti€  carcinoriKi  ia  exce8sivt4y  rare.  I  have,  however,  seen  one 
case.  The  only  symptoms  observed  during  life  were  pr*jgresfiivo  wasting 
and  uniftinn  hepatic  enlargement.  The  liver  weighed  V11\  oz»  I  made 
the  post-mortem  examination,  and  there  is  no  doubt  the  growth  was 
primary  in  the  liver.  The  case  is  described  in  full  (14),  In  Delepines 
case  the  tumour  grew  so  rapidly  that  the  patient  positively  gained 
weight  (.3). 

Pigmentary  malignnnt  disease  has  no  separate  cHnic^d  symptnm!§  from 
ordinary  malignant  disc:iso ;  so  unless  a  primary  melanotic  tumour  is 
discoverc4l  during  life  it  cannot  be  foretold  that  pigment  will  he  found 
in  the  hep^itie  growths^  unless,  on  exposing  the  urine  of  such  a 
patient  to  the  air,  a  browTiish  or  blackish  diseoloration  of  it  were  to 
appear  (melanurin),  wljen  a  tolerably  sure  indication  of  the  kind  of 
growth  wuuld  be  obtained. 

jVdenoma. — There  is  often  considerul>le  variety  of  opinion  among  his- 
tologists  as  to  the  exact  boundary  line  between  adenoma  and  carcinoma 
of  the  liver ;  in  fact,  some  regard  adenoma  as  merely  a  steppirig-sione  to 
carcinoma.  It  would  bo  well,  as  Coiits  snggests,  to  limit  the  word  to  the 
form  knnvvn  as  nwlular  hrperplaaiEL ;  for  the  other  so-called  adeuLim^is 
— as,  for  exiimple,  Greentielil's  Ctise  ( 1 1 ) — have  more  the  habit  of 
Ciincer.  Hestriciing  the  name  in  this  way,  we  may  describe  adenomas 
as  perfectly  well-defined  tumours  having  the  same  structure  as  proper 
hepatic  tissue,  except  that  the  colls  are  a  little  larger  than  is  usual,  and 
often  have  double  iniclei,  and  there  may  be  an  increase  of  fibrous  tissue 
between  them.  If  large,  the  tumours  are  solitary,  and  w^o  have  a 
specimen  in  our  mnsenm  in  which  a  globular  mass  \\  inch  in  diameter  pro- 
truded from  the  surface  of  the  liver.  It  consists,  histologicAlly,  of 
normal  liver  tissue,  except  that  there  is  an  excess  of  fibrous  tissue.  The 
patient  was  twenty-six  years  old  ;  he  dieci  of  stningulated  heniia.  If  the 
tumours  are  small,  they  are  multiple  and  sharply  detinefh  They  are 
rare  in  nuin,  fn»t  common  in  dogs.  Sometimes  an  excess  of  fibrous 
tissue  aiu'rounds  them.  These  innocent  adenomas  never  give  rise  to 
symptoms  during  life, 

Ltjmphatimoim, — New  formations  consisting  of  lymphoid  tissue,  either 
generally  diffiised  through  the  liver  or  occurring  as  nodules,  are  not 
uncommon ;  bnt  thoy  are  only  met  with  in  Hodgkin's  disease  or  in 
leuchtemia,  and  then  form  but  a  j>art  of  a  ^ddcspread  formation  of  lymphoid 
tis.sue. 


Cavernous  angioma  of  tbe  liver  is  coninioti,  but  prorltices  no  symptoms 
during  life.  Murcliison  refers  to  a  case  of  myxoma  and  to  one  of 
cystosarconia,  hnt  tbeso  arc  too  rjtro  to  Ikj  of  any  clinical  interest. 
Cysts  of  the  liver,  not  hydatid,  are  so  exceptional,  so  infrci|uently  give 
rise  to  any  symptoms  during  life,  and  are  so  obscure  in  their  mode  of 
origin,  tliat  the  iliscuse^iori  of  them  wotild  be  out  of  place  here.  They 
are  very  fully  considered  in  the  following  pvpers,  in  which  also  references 
on  the  subject  will  be  faund  (8,  10,  11,  13).  Mhaite  fibromas  are  oceaajan- 
ally  fonTid  in  the  liver  in  the  post-mortem  room,  but  they  do  not  cause 
any  symptoms. 

\\\  Hale  Wiiitr 
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DISEASES  OF  THE  GALL-BLADDER  AND  BILE-DUCTS 


iNTRODUt  TORY  AND  GENERAL  RKauLRK>s. — Until  quite  recently  diseases 
of  the  gall-hladder  and  bile-dncta  could  be  adec|uately  considered  with 
dise;iBe8  of  the  liver;  hut  the  j^oneni!  advance  of  medicine,  jind  its  closer 
alliance  with  surgery^  have  given  to  these  affections  a  place  of  their  own 
in  medical  literature. 

Before  the  lust  decade  the  ailments  in  question  were  studied  from 
a  purely  raedical  siandpnini  —  the  Btitndpoint  still  in  the  earlier  stages 
of  all  eases,  and  throughout  the  entire  course  of  many ;  but  in  no  cases 
have  the  recent  advances  in  surgery  brought  alxmt  such  an  enlargement 
of  our  rosnurccs,  nor  in  any  have  the  physician  and  surgeon  been  able  to 
combine  their  forces  to  better  effect.  Yet  even  now  we  must  not  feel 
altogether  satisfied  ;  much  still  remains  to  he  done  in  this  field  of  work, 
not  only  from  the  piithological  jwint  of  view  and  in  the  perfecting  of 
diagnosis,  but  also  in  effeetiTig  a  more  scientific  and  direct  therapeusis,  in 
perfecting  the  older  methods,  and  possibly  in  inventing  more  complete  and 
thorough  surgical  procedures. 

I  propose  to  consider  the  subject  under  three  hemis  : — (i.)  In(!am' 
matory  affections  of  the  gall-bladder  and  bile -ducts;  (li.)  Tumours; 
(iiL)  Gall-stones. 
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Inflammatoky  affections  of  thk  gall-bladder  and  bilk-ducts. 
— These  may  conveniently  be  considered  ander  the  foUuwing  divisions: 
— A.  Catarrhal  intiammatioiis  :  (//)  Acute  catiirrh  (Catarrhal  jiiundicc) ; 
{h)  Chronic  catarriL  B,  Suppumtivc  inflanmiatioria :  {a)  SuppiiratiTO 
ciitarrh  :  (a)  Simple  empyema,  (/^)  Suppurative  cholangitis ;  {b)  Ulcem- 
tioii^  perforation  and  stricture  of  the  gall-bladder  and  bile -duct*;  {<) 
Acute  pareuchywiiAtoU'a  inflamniation  ami  gangi-enc  of  the  gall-bhuldor. 

Catarrh  of  the  gall-bladder  and  bile -ducts. —The  larger  bile^ 
ducts  and  the  gall-bladder,  being  lined  with  mucous  membrane  having  a 
cylindrical  epithelium  and  ordinary  racemose  glands,  like  other  mucou:> 
piissages,  are  subject  to  catarrh  which  may  be  acute  or  chronic. 

Am'e  calarrh  Is  supposed  to  give  rise  to  that  evanescent  form  of 
icterus,  known  as  csitanhiil  jaundice,  which  more  frequently  occurs  in 
young  perjionsj  usimlly  comes  on  as  a  sequence  of  dyspepsia  or  as  a  result 
of  exposure  to  culd»  m\i\  is  ortlinarily  iinarcompanied  by  l^in  or  serious 
illness ;  medicid  help  is  sought  on  acetiunt  of  the  marked  objective 
symptom  of  jaundice. 

When  it  is  bonie  in  mind  that  the  bile-ducts  have  a  small  calibre, 
that  the  Tuuctms  lining  is  capable  of  swelling,  and  that  the  secretion  ol 
bile  Lake4  place  under  very  low  pressure,  it  is  easy  U^  suppose  that 
catiirrh  in  thi.-j  situation  may  lead  to  jaundice,  though  alii^olute  proof 
of  this  caus:uion  is  wanting ;  simple  catarrhal  jaundiic  furnishes  no 
necropsies.  Fagge,  indeed,  doubted  that  catarrh  of  the  bile^Juct«  gives 
rise  to  swelling  of  the  mucous  moraiirane.  Ho  says :  "  A  more  pn^bable 
suggestion  is  that  catarrh  uf  the  fiurHlenum  obstructs  the  oblique  ajid 
narrow  pissage  of  the  duct  through  the  walls  of  the  gut."  If  so,  we  may 
ask  why  jaundice  does  not  more  commonly  follow  what  is  probably  a 
frequent  disorder.  Moreover,  we  should  expect  a  chrom'c  catarrh  to 
produce  permatu^nt  jaundice. 

The  usual  cause  of  acute  cat^irrlial  jaundice  is  probably  an  exteiusion 
of  intlamnmtion  from  the  duixlenum ;  and  as  the  common  bile -duel 
traverses  the  walls  of  the  duodenum  very  obliquely,  this  niuTow  terminal 
portiun  of  the  duct  is  usually  the  sejit  of  the  primary  obstniction* 
Beside  gastro- intestinal  catiurh,  exposure  to  cold,  extension  to  the 
bile-duets  of  intlammatiun  frum  the  parenchyma  uf  the  liver,  carcinoma 
of  the  liver,  gall-stones,  hydatids^  pneumoiua,  and  other  acute  i n tiara ma- 
tions  and  infectious  fevers  must  lie  mentione<_l  as  causes  of  catarrh,  ditx*ct 
or  inrlirect.  Jlurchison  gives  gout  and  syphilis  as  causes,  and  under 
this  head  Faggo  includes  jaundice  due  to  fright  m\d  tluit  occurring 
in  epidemics.  Although  it  is  well  known  that  in  cancer  of  the  liver 
jaundice  is  a  veiy  varialde  sign,  it  is  not  always  recogru'sed  that  the 
ieterus  is  at  times  dependent  on  an  assot-iateil  cataiTh  which  may  be 
relieved  by  treatment,  though  the  original  disease  persists  and  pro- 
gresses»  The  same  remarks  apply  with  almost  equal  force  to  mttltilocular 
hydatids. 

The  symptoms  of  acute  cataiTh  ol  the  Itile- ducts  (catan^hal 
jaundice)  may  Ik3  su  slight  that  the  |>atient  may  know  nothing  of   his 
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condition  until  he  is  told  that  he  is  yellow  ;  but  ordinarily  symptoms 
of  gii8tn>intestinal  disturljfLnces — such  its  cojited  tongue,  bad  tnsU%  eructa- 
tions, want  of  appetite,  nanse-a  and  sickness — precede  the  jaundice. 
According  to  the  ilnration  of  the  jaundice  so  will  he  the  interference 
with  health  and  witli  the  general  nutrition  of  the  patient. 

Enlargement  of  the  liver  or  of  the  galU bladder  is  not  seen  in 
ordinary  slight  eases  ;  but,  if  the  affection  be  pmlonged,  the  liver  may 
be  swollen  and  the  gall-bladder  scjmewhat  enlarged.  Under  oixiinary 
circimi stances  the  symptoms  pass  off  in  two  to  six  weeks^  and  the  jwitient 
may  feel  qTiite  well  some  time  before  the  jaundice  has  quite  disappeared. 

In  other  caise^,  especially  if  carelessly  treated,  the  disease  may  drag 
on  for  weeks  or  months^  the  liver  enlarging  and  considerable  emaciation 
tiiking  place,  so  that  the  question  of  serious  organic  disease  has  to  be 
considered. 

Where,  however,  the  symptoms  depend  on  simple  catarrh,  recovery 
usually  takes  place  under  proper  management ;  btit  if  the  acute  catarrh 
complicates  some  other  disease,  the  symptoms  will  depentl  on  the  cause, 
and  may  bo  brjth  serious  and  persistent 

Though  other  symptoms  may  be  almost  absent,  catarrhal  jaundice 
always  demands  the  most  careful  considenition,  lest  the  case  turn  out 
to  be  one  of  acute  atrophy  of  the  liver;  which,  however,  is  fortunately 
an  extremely  rare  dise^ise.  The  absence  of  serious  symptoms  (especially 
of  di4iriura  and  rapid  pulse)  ami  the  usuidly  speetly  recovery  under  treat- 
ment are,  as  a  rule,  sufficient  to  enalde  a  dia^iosjs  to  be  nnule  ;  but,  as  Dr. 
Donkin  pointed  out  in  reporting  a  case  of  malignant  jaundice  in  a  child  two 
yeara  of  age,  *'  a  practical  lesson  to  be  learni'fl  from  such  oases  is  to  be  very 
guarded  in  the  prognosis  of  all  so-called  aiMl  apparent  ciises  of  *  simple  '  or 
*  congestive  '  or  *  catarrhal '  jaiuidicc  in  children,  when  the  jaundice  does  not 
aT>ate  within  a  week,  and  still  more  when  it  incre^ises  "  (1 1).  The  absence 
of  pain  and  of  the  preceding  characteristic  gall  stone  attacks  \y\\\  ordinarily 
distinguish  simple  catarrh  from  that  accompanying  cholelithiasis,  More- 
over, the  jaundice  in  gall  stones  usually  passes  ofT  rapidly,  or,  if  persistent, 
is  generally  intensifiefl  after  pain,  and  is  often  associated  with  ague  like 
seiajures.  In  cancer,  catarrh  of  the  bile-ducts  is  probably  the  chief  cause 
of  the  jaundice  ;  hut  loss  of  fiesh,  ascites,  and  nodiilea  or  tumour  of  the 
liver  usually  atford  su  flic  tent  data  for  diagnosis. 

In  cinhosis,  the  slighter  degree  of  jaun<ltce,  the  usually  more  advanced 
agp,  the  previous  history  of  drunken  habits,  and  the  ascites,  together  with 
the  generally  more  serious  symptoms  and  the  physical  examination  of  the 
liver,  afl'ord  in  nearly  all  cases  sufficient  help  to  prevent  mistakes.  As  a 
rule  it  may  be  said  that  jaundice  in  a  young  person  coming  on  without 
pain,  or  any  apparent  cause  except  disordered  digestion,  is  most  probably 
catarrhal. 

As  catarrh  of  the  bile -ducts  is  generally  an  extension  of  duodenal 
catarrh,  abstinence  from  alcohol,  a  light  simple  diet,  and  mild  sfilinc 
Jtperients  are  indicated.  If  other  medicine  be  thought  necessjiry,  a  simple 
riuborb  and  soda  mixture  wiJl  answer  welh     Half  a  pint,  or  a  pintj  of 
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the  natural  CarlsWl  water,  taken  warm  the  first  thing  in  the  morning,  is 
often  of  service  as  an  aperient  ;  if  this  he  insufficient,  a  teaspoonful  of 
Carkhad  Raits  ran  be  arld*?fl,  or  these  ^alts  may  he  taken  in  plain  hot 
water.  As  a  nde  the  pitient  need  not  he  put  to  bed,  but  he  should  be 
warmly  clothed  and  avoid  chills. 

If  the  cause  be  chilj,  a  warm  bath  Tsntb  hot  applications  over  the  liver 
and  a  diaphoretic  medicine  wnll  be  advisable.  Salicylate  of  soda  is  said 
to  be  of  service.  As  in  jaundice  the  bile  is  principally  excreted  by  the 
kidneys,  it  is  important  to  maintain  their  action  hy  diluent  drinks  and  by 
other  diuretics  if  required. 

When  the  jaundice  is  long  continued,  the  administration  of  oxgall 
may  assist  the  assimilation  of  fats ;  and  creasote  may  prove  of  service  as 
an  intestinal  antiseptic. 

Rectal  injections  of  hot  water,  from  one  to  two  pints  daily,  at  a 
temperature  of  fi'om  OO""  to  90^  to  he  retained  as  long  as  possible,  are 
said  to  prove  beneficial  by  causing  a  contraction  of  the  gall-bladder  which 
may  overcome  ohstniction  due  to  aceumulation  of  mucus  in  the  common 
duct. 

Chronk  catarrh  of  tlit  gnU-hhdder  without  jaundice  forms  a  distinct 
and  definite  disease ;  and  I  have  seen  several  cases  in  which  CAreful 
observers  had  diagnosed  choiehthiasis  and  had  rccoramended  operation, 
but  in  which  neither  the  gall-hlatlder  nor  ducts  contained  anything  firmer 
than  thick  ropy  mucus,  whicli  eeemed  to  be  the  cause  of  the  painfid 
contractions  of  the  gall-bladder  simulating  gall-stone  cobc.  In  one  case 
of  this  kind,  in  a  lady  of  fifty-six  on  whom  1  operated,  the  gtill -bladder 
contained  bile  mixed  witli  thick  mucus  which  formed  plugs  sometbing  like 
small  grains  of  builed  eagu.  There  were  no  other  signs  of  disease,  but 
the  gall-bladder  was  very  large  and  pouched  and  its  mucous  membrane 
thickened.  The  gall-bladder  was  drained^  and  it  was  kept  open  for  a 
fortnight;  the  wound  was  then  allowed  to  cluHe,  The  patient  continues 
well,  and  is  freed  from  her  forme rl}^  fre^juent  attacks. 

Although  in  tbese  cases  the  gall-bladder  is  usually  distended  it  rarely 
forms  a  distinct  tumour,  and  there  is  an  absence  of  pain  on  pressure  over 
it»  Unless  gall-stcmes  have  been  present  at  some  time  there  are  usually 
no  adhesions  of  the  gall-bladder  or  ducts  to  the  neighbouring  viscera. 
This  proves  that  the  inflammation  has  not  penetrated  to  the  peritoneal 
coat,  as  usually  it  do»s  wtien  dependent  on  gidl-sttmes. 

This  catarrh  may  be  the  sequence  of  galbstone  irritation  ;  but  in  other 
cases  it  is  probably  due  to  the  dejx^ndent  position  of  the  fundus  of  the 
gall 'bladder,  or  to  chronic  constipation  and  accumulation  of  fffces  in  the 
hepatic  flexure  of  the  colon  interfering  with  the  regular  emptying  of  the 
gall-bladder. 

The  diagnosis  of  this  afTection  from  cholelithiasis  may  usually  bo 
made  by  obBcrviug  th.it  the  attacks  are  less  severe  and  le.^8  prolonged 
than  in  galbstone  colic;  that  no  gall-fitones  are  found  in  the  evacua- 
tions after  an  attack  ;  that  jaundice  seldom  supen^enes,  or  if  it  do 
is  only  y^rj  slight;  that  there  is  no  tenderness  on  pressure  between 
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the  ninth  costal  cartilage  and  the  umbilicus^  and  that  the  affection,  as  a 
rule,  will  yield  compltitcly  to  treatment  Should  niedicul  tre4itment  fail 
to  give  relief,  it  may  bo  ditiicidt  to  distinguish  chronic  cat^irrh  of  the  gall- 
bkdder  from  chotcIithiaHis  \  but  if,  under  the  l>elief  tbut  the  case  is  one 
of  gidbstone^,  the  gall-bliiddor  be  exjKJsed  and  no  concretions  found, 
drainage  of  the  gall-bladder  wnll  probably  elTect  a  cure. 

Chronic  catarrh  of  the  bile-ducts  may  he  simply  a  sequel  of  the  acute 
form ;  it  nmy  then  give  rise  to  a  more  or  less  persistent  jaundice  heading 
to  a  suspicion  of  more  serious  organic  disease.  Although  dyspeptic 
gymptums  are  present,  due  to  the  dissociated  gastrn-inteetinal  aitarrli  and 

■  jaundice,  and  some  loss  of  weight,  yet  the  retention  of  bodily  strength, 
and  the  absence  of  such  serious  sequels  as  ascites,  haemorrhages,  and  so 
forth,   generally  suggest   a   good    prognosis;   moreover,   the   symptoms 

P  usually  yield  to  proper  treatment 
Catarrh  of  the  bile-ducts  probably  always  accompanies  jaundice  from 
whatever  cause ;  and,  jis  Dr,  Moxon  has  pointed  out^  when  an  obstruction 
in  the  common  duct  is  complete,  a  colourless  mucus  is  always  found 
in  the  bile-duct.  A  search  through  the  pathological  records  of  Guy*B 
Hospital  for  twenty  years  failed  to  discover  any  exception  to  this  rule. 
When  the  obstruction  is  partial  the  mucus  may  l>e  charged  with  bile,  as 
the  backward  pressure  is  not  sufficient  to  stop  the  secretion  and  tlio 
pouring  out  of  bile  into  the  ducts. 

As  a  concomitant  of  cancer  of  the  liver  and  of  the  bile-ducts  chronic 
catarrh  is  common,  and  is  frequently  the  cause  of  the  accompanying 
icterus.  Thus  the  relief  to  the  jaundice  afforded  l>y  treatment  in  a 
necessarily  fatal  disease  is  accounted  for  ;  whereas  when  the  jaundice  is 
dependent  on  pressure  of  the  growths  on  the  duct«,  it  will  be  slightly  or 
not  at  all  influenced  by  remedies. 

The  siiine  remarks  apply  to  the  effects  of  hydatids,  of  abscess,  and  of 
other  organic  diseases  of  the  liver. 

Gall-stones  are  probably  always  accompanied  by  catarrh  and  by  the 
formation  of  thick,  ropy  mucus  which,  as  it  passes,  sets  up  attacks  of 
pain ;  and  it  seems  not  unlikely  that  some  minor  seizures  of  pain, 
followed  by  little  or  no  jaundice,  are  of  this  nature^ — in  which  case,  of 
course,  no  gall-stones  will  be  fotmd  in  the  evacuations. 

Chronic  catarrhal  jaundice  needs  practically  the  same  treatment  as  the 
acute  form :  careful  dieting,  regidar  exercise,  a  saline  aperient  in  the 
morning,  and  an  alkaline  medicine,  being  the  chief  means  required.  In 
case  the  disease  prove  obstinate,  treatment  at  Carlsbad  or  Harrogate  will 
probably  l>c  of  service, 

Shotdd  the  catarrh  depend  on  organic  disease,  the  treatment  may 
require  some  modification  to  meet  the  special  featiu'es  of  the  case. 

In  chronic  catarrh  of  the  gall-bladder,  regular  exercise,  massage  over 
the  hepatic  region,  the  avoidance  of  anything  tight  round  the  waist 
(which  will  increase  the  dependence  of  the  fundus  of  the  gall  bladder), 
careful  regulation  of  the  diet,  and  the  judicious  employment  of  saline 
aperients,  should  in  all  cases  lie  recommended. 
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A  iumljlerful  of  ihe  natural  Carlsbad  water,  with  a  little  hot  Wfuer,  ^ 
taken    t>efor*i    Weak  fast  each    morning ;   aiul    every   other    morning,   in  ^^ 


liddition,  a  dose  of  Carlsba<l  salts,  or  of  sulphate  of  magnesia,  arc  un- 
doubtedly useful ;  as  ia  also  an  alkaline  t^iiit  dose  containing  soci%  and 
nux  vomica  taken  before  lunch  and  dinner. 

The  spasmodic  attacks  may  recjuire  the  administration  of  a  sedative : 
if  Blight,  a  graiti  of  exalgine  in  hot  water,  repeated  in  half  an  hour,  will 
often  relieve  the  jiain  ;  or  twenty  drops  of  spirit  of  ether  in  half  an 
ounce  of  chloroform  water,  the  dose  i'O  be  repeated  every  fifteen  minutea 
until  relief  is  obtained.  The  application  of  hot  fomentiitioiis,  and  the 
udrainiatration  internally  of  a  pint  of  hot  water^  ^vill  at  times  aflbrd 
effieient  relief ;  but  in  some  cases  noLhing  short  of  a  Bulxrutiineous  in- 
jection of  morphia  will  suffice.  If,  after  a  few  weeks  of  general  tr6a^ 
raent,  the  symptoms  are  not  relieved,  the  disorder  will  proljably  be 
attributed  to  gall-stones,  and  oj^emtive  treatment  will  bo  considered. 
If  the  gall-blad{ler  and  ducts  bo  found  free  from  gall-stones,  choice 
cystotomy  and  drainage  should  nevertheless  be  performed ;  and  it  will 
be  found  use  fid  after  the  third  day  to  syringe  a  little  warai  wat^r 
gently  through  the  drainage -tul>e  daily  so  aa  to  wash  out  the  ducts; 
after  a  week  or  ten  days  the  tube  may  lie  left  out,  and  the  wound 
allowed  to  close. 

General  traitment  directed  to  the  causes  should  be  continued  for 
some  time  afterwards. 

Suppurative  inflammation  of  the  bile  passages. — At  first  sight 
suppurative  intiaramation  of  the  gall-bladder  and  bile- ducts  would  seem 
to  be  aipaljle  of  tlescription  in  small  compass  and  umler  one  heading ; 
but  the  subject  is  by  no  means  as  simple  as  it  would  appear. 

For  instance,  simple  empyi  ma  or  sujn>urative  c^Uirrb  of  the  gall- 
bladder, which  is  closely  allied  to  suppurative  cholangitis,  differs  alto- 
gether from  phlegmonous  cholecystitis  \  this  latter,  however,  is  also 
associated  with  pus  in  the  gall-bladder,  and  may  thus  quite  properly  be 
called  an  empyema.  Phlegmonous  cholecystitis^  however,  if  not  operated 
on  expeditiously,  is  one  of  the  most  fatal  of  dise^ises,  as  not  only  is 
there  a  tendency  to  gangrene,  but  also  to  a  rapidly -spreading  and  lethal 
form  of  peritonitis.  The  different  clinical  characters  of  suppurative 
inflammation  can  probal>ly  be  accounted  for  by  the  presence  or  absence 
of  certain  organisms ;  and  although  the  bacteriology  of  this  region  is 
still  in  its  infancy,  sutficient  good  work  has  been  done  to  make  a  review 
of  it  well  worth  our  consideration.  It  has  been  supiposed  that  the  bile 
is  an  antiseptic  fluid  which  tends  to  prevent  decomposition  in  the  ali- 
mentary canal ;  but  in  a  series  of  observations  which  I  pulilished  some 
years  ago  on  a  case  of  biliary  fistula  (31),  I  found  that  the  absence  of  bile 
from  the  intestine  of  a  woman  during  a  period  of  fifteen  months  did 
not  lead  to  any  irregidar  fermentative  process  ;  the  alleged  antiseptic 
effect  of  bile  on  the  fjeces  is,  therefore,  probably  imaginary.  Normal 
bile  is,  however,  generally  sterile  :  this  was  proved  by  Xetter  in  1884, 
who  experimented  on  dogB ;  and  the  fact  has  been  confirmed  by  Gilbert 
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and  Girode,  and,  later,  by  Nauiijn,  who  found  it  sterile  in  tw^o  cases 
within  a  few  hours  of  death. 

In  a  case  of  mucous  fistula,  duo  to  stricture  of  the  cystic  duct,  the 
constantly  clean  appearance  of  the  edges  of  the  fistula  euggested  to  rao 
that  the  fluid  secreted  by  the  gall-bladder  might  possess  antiseptic 
properties;  moreover,  when  collecting  the  fluid  for  experimental  pur- 
poses, I  found  I  could  leave  the  flasks  exy>0i^ed  to  tlie  air  for  several 
days  without  any  ap|mrent  change,  an  observation  wlrich  strengthened 
the  I  (resumption.  Professor  Birch,  to  whom  I  supplteil  some  of  this 
Huid,  performed  numerous  cultivation  experiments,  and  came  to  the 
conclusion  that  its  antiseptic  properties  wore  but  slight,  the  Witnt  of 
change  being  probably  due  to  poverty  of  the  fluid  in  nutrient 
materials  (3). 

When,  however,  the  flow  of  bile  from  the  cystic  duct  is  arrested, 
micro- organisms  often  enter  the  gall-ldadder ;  and  Charcot  and  Gom- 
bault,  after  ligaturing  the  common  duct  in  dogs,  demonstrated  thci 
presence  of  organisms  within  the  galbbl adder. 

This  observation  was  conflrmod  by  NcUer,  who  found  that  twenty-four 
hours  after  aseptic  ligature  of  the  comnion  duct  in  dogs,  organisms — ^a 
staphylococcus  and  B.  coli  communis — could  be  cultivated  from  the  bile. 

The  B.  coli  communis  is  said  to  be  the  most  abundant  and  most 
frequent  of  the  Imcteria  found  in  the  healthy  man.  It  huts  been  demon- 
strated in  every  part  of  the  alimentary  cjinal,  from  the  mouth  to  the 
anus.  It  varies  greatly  m  its  virulence,  and  in  experiments  on  animals 
it  appears  to  l>e  hannless  when  taken  from  the  normal  intestines.  If, 
however,  the  intestine,  or  its  diverticula,  become  the  seat  of  a  morbid 
process,  then  the  bacillus  becomes  virulent.  At  one  time,  as  shown 
by  Escherich,  it  may  act  as  an  ordinary  pyogenetic  organism  pro- 
ducing local  abv«icesses ;  at  another  as  an  active  piithogenetic  organism 
protlucing  fatal  scpticiemia. 

In  simple  catarrhal  empyema  of  the  gall-bladder,  organisms  are  not 
necessarily  present ;  for  instance,  in  a  ciise  in  which  1  recently  oper- 
ated, where  a  tumour  of  the  gjdl-bliidder  had  be*?n  present  for  a  year, 
and  from  which  I  removed  sixteen  gall-stones  and  two  ounces  of  thick 
muccnpus,  Dr.  Buchanan  and  I  failed  to  discover  any  organisms.  In  this 
case  the  walls  of  the  gall-bladder  were  not  thickened,  and  the  serous 
coat  was  free  from  inflammation.  Moreover,  there  were  no  adhesions 
except  over  the  cystic  duct^  where  the  largest  gallstone  had  been 
ipacted.  On  the  other  hand,  Mr.  C.  B.  Lockwood  found  sireptococci 
nnd  other  organisms  (but  no  amoeba?  coli)  in  an  empyema  of  the  gall- 
bladder. 

In  acute  or  phlegmonous  cholecystitis  the  walls  of  the  gall-bladder 
are  sw*ollen  anrl  tedemiitoos,  and  they  may  be  infiltrated  with  pus. 
In  three  out  of  five  of  such  cases  Naunyn  found  the  B.  coli  communis  in 
the  pus.  Bonneckcn  in  1890  demonstrated  these  organisms  in  the  sac 
of  a  strangulated  hernia,  although  tht^re  was  no  perforation*  Barbacci 
has  also  shown  that  peritoneal  sepsis  may  occiu*  without  perforation  of 
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tbe  gut  Though  there  be  no  perforation,  the  spread  of  infection 
through  the  iivalk  of  tlie  gall-bladder  may  occur  in  these  cases,  as  mav 
virulent  peritonitis,  Gilbert  and  Girotlo  found  typhoid  ImcUli  in  tbe 
pus  from  a  case  of  cmjiyema  of  the  gall-blad*ler  wiuch  aiine  on  aft  a 
sequGTiee  of  enteric  fever.  Gilbert  and  Domiuici  also  assert  that  they 
produced  suppuration  in  the  galb bladder  and  liver  of  rabbits  by  inject- 
ing a  culture  of  typhoid  Imcilli  into  the  commoti  duct.  These  bio- 
logicid  facts  are  borne  out  by  the  eliniciil  observations  of  Dr,  Morchison 
and  Dr.  Halo  White,  who  found  evidence  of  inflammation  and  ulceration 
of  the  biliary  paBsages  in  welbmarked  and  fatal  cases  of  ty[>h*jid  fever. 

From  the  foregoing  observations  it  would  seem  that  though  the 
bile -channels  and  their  contents^  under  ordinary  conditions,  ai"0  free 
from  organisms,  their  proximity  to  the  intestinal  canal,  where  bacteria 
abound,  renders  them  liable  to  invasion ;  infection  does  not  occur, 
however,  when  the  organs  are  healthy,  but  only  under  some  abnormal 
condition  such  as  giill-stone  obstruction  or  typhoid  ulceration. 

Suppurative  catarrh  of  the  gall-bladder  and  bile  ducts, — In  the 
greater  number  of  cases,  both  of  simple  empyema  of  the  gall-bladder 
and  of  suppurative  cholangitis,  gall-stones  are  the  primary  cause  ;  but 
hydatid  disease  and  cancer  of  the  ducts  may  also  dispose  to  suppurative 
inflammation. 

SiipjmnUive  caiarrh  of  the  hile-tracts  must  always  be  a  serious  ail^dr ; 
though  simple  catarrhal  empyema  of  the  gall-bladder  alone»  due  to 
obstnictiou  in  the  cystic  duct^  is  of  much  less  serious  import  than  when 
it  is  associated  with  suppuration  of  the  ducts  within  the  liver. 

In  mtarrliai  tmpyenui  of  the  gall-bladder,  without  invasion  of  the 
hepatic  ducts,  the  symptoms  will  depend  on  the  cause ;  but,  as  this  is 
in  nearly  all  Ciises  cholelithiasis,  there  will  be  the  usual  history  of  gaU- 
Btone  attacks,  followed  by  a  swelling  under  the  liver  and  by  a  continued 
instead  of  an  intermittent  jmin. 

Tenderness  is  nearly  always  present  in  consequence  of  the  local 
adhesive  peritonitis,  which  is  rarely  absent- 

The  tumom%  if  seen  at  an  early  stage,  will  descend  with  the  liver 
on  respiration,  and  will  be  palpable  as  a  rounded  swelling.  After  a 
time  the  swelling  may  become  more  difl'used  and  general,  and  the 
movements  during  respiration  will  be  less  marked,  or  may  cease  if  the 
inflammation  extend  to  the  abdominal  walls.  If  the  suppuration  extend 
beyond  the  gall-bladder  the  pus  may  make  its  wiiy  through  tho 
parietes,  and  an  abscess  may  form  either  under  the  ribs  or  at  the 
umbilicus.  For  the  description  of  the  physical  signs  see  the  sections 
on  Tumours  of  the  Gall-bladder  (p,  226). 

At  first  the  constitutional  symptoms  may  be  but  slightly  marked, 
and  there  may  bo  no  increase  of  temperature ;  though  in  some  cases 
from  the  beginning,  and  in  others  in  tho  later  stages,  rigors  or  chills 
with  fever  may  point  to  the  formation  of  pus. 

The  patient  may  bo  driven  to  bed  at  an  early  stage  on  account  of 
the  pain  on  movement.     The  loss  of  appetite  and  the  fever  lead  to  loss 
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case  may  go  oi 
even  months,  before  relief  hy  operation  is  sought. 

In  suppurative  cholangitis  there  is  progicssivc  enlargement  of  the 
IV hi  4 e  liver,  whit-h  may  descerid  as  low  as  the  umbilicus ;  the  Bwelling 
being  uniform,  smooth  and  tender  on  pressure.  If  the  cause  be  in  the 
common  duct,  and  the  gall-bladder  has  not  previously  become  con- 
tracted, there  will  be  the  additional  enlargement  caused  l)y  its  dis- 
tension ;  bub  when  contraction  has  taken  i>lace,  as  also  when  the 
obstruction  is  in  the  hepcitie  duct,  there  will  be  an  absence  of  the 
signs  of  empyema  of  the  gall-blalden  Pain  may  be  absent,  as  in 
one  case,  on  which  I  operated,  where  the  disease  was  dependent  on 
cancer  of  the  common  duct;  but  where  it  is  depcmlent  on  pdl-stones 
the  pain  may  bo  severe  and  |>aroxysmal,  each  attack  being  accom- 
panied by  ague-like  seizures  and  an  intensification  of  the  jaundice. 

Jaundice  ia  always  present,  and  is  both  persistent  and  intense. 
Continued  fever,  with  occasional  rigors  and  jirofuse  perspiration,  is  a 
feature  of  the  disease,  and  with  it  rapid  loss  of  fiesh  and  strength. 

Pneumonia  or  pleural  empyema  not  infrequently  supervenes.  Although 
the  disease  often  proves  fatal,  recovery  may  occur  if  the  cause  can  be 
removed  at  a  sufficiently  e^irly  stage. 

In  a  case  of  suppurative  chokngitie,  dependent  on  cancer  of  the 
common  bile-duct,  which  proved  fatal  in  the  Leeds  Infirmary,  the  bile- 
ducts  throughout  the  whole  of  the  liver  were  found  full  of  pus,  the  riain 
channels  being  considenibly  dilated.  If  the  disease  be  less  acute,  the 
inflammation  concentrating  itself  in  some  parts  of  the  liver  may  lead 
to  abscess,  which  may  form  a  distinct  tender  swelling  and  give  rise  to 
the  usual  symptoms  and  signs  of  hepatic  abscess.  For  a  full  account  of 
cholangitis  the  reader  is  referred  to  p.  219. 

The  treatment  of  simple  empyema  of  the  gall-bladder  is  almost 
purely  surgical :  it  consists  in  evacuating  the  pus,  draining  the  gall- 
bladder, and  removing  the  catise  if  this  be  possible.  If  the  patient 
be  very  ill  the  operator  may  have  to  rest  content  with  cholecystotomy 
and  drainage,  leaving  the  obstniction  to  be  dealt  with  afterwards.  If 
the  case  be  seen  at  an  early  stage,  the  cause,  if  removable,  should  be 
dealt  with  at  once.  The  operation  yields  excellent  results,  and  I  can 
point  to  a  number  of  patients  thus  treated  who  are  now  quite  well 
Even  in  suppurative  cholangitis,  with  distended  gall-bladder,  chole- 
cystotomy should  be  performed  and  free  drainage  established.  Although 
griod  results  cannot  bo  expected  in  all  cases,  an  amelioration  of  the 
8ym|*toma  may  be  looked  fur  in  a  fair  proportion,  and  in  others  complete 
relief. 

If  a  localised  abscess  be  discovered  in  the  liver  it  should  be  opened 
and  d mined  ;  and  though  it  is  scarcely  to  be  expected  that  the  residts  of 
oper.ition  can  be  brilliant  in  these  otherwise  almf>8t  hopeless  cases,  yet 
the  chance  of  pernmnent  beneiit  is  worth  snatching  at. 

Of  general  means,  warm  applications  to  the  hepatic  region,  an  initial 
mercunal  purge  followed  by  milder  laxatives  if  required,  intestinal  anti- 
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sepsis  hy  bismtith  and  salol,  tho  relief  of  pain,  if  c<^lled  for,  by  serlatives, 
and  the  treatPient  of  other  symptoms  as  they  arise,  will  nflbrd  sume 
amelioratiorij  though  the  relief  will  pro)iably  Ite  ordy  temporary. 

Ulceration,  perf oration,  fistula,  and  strieture. — These  pathological 
conditions  may  conveniently  be  considered    together,  as  they  usuaUy,  , 
though  not  constantly,  own  one  origin,  namely,  gall-stones  ;  moreover, 
perforation  J  fistula,  and  stricture    are  all  accompanied  or  preceded  by  ' 
ulceration. 

Ulceration  of  the  gall-bladder  and  bile-ducts  is  found  to  be  present  in 
many  though  not  in  all  cases  whore  a  gall-stone  is  impacted  ;  and  it  may 
help  to  explain  the  ague-like  attacks  which  are  present  in  some  Ciises  of 
cholelithiasis  and  absent  from  others.  Ulceration  is  generally  found  also 
where  gall-stones  have  led  to  empyema  of  the  gallbladder  or  to  suppurative 
cholangiti:j.  The  ulcers  may  l)e  quite  superficial,  mere  abrasions  of  the 
epithelial  lining,  or  they  may  be  deeper,  extending  into  or  through  the 
other  coats.  Ulceration  is,  however,  chiefly  important  from  it^s  effects 
— perforation,  fistula,  or  stricture.  Ulceration,  or  even  perforation  of  the 
gall-bladder  or  bile-ducts,  may  occur  independently  of  gall-stones. 

Dr.  Hale  ^\Tiite  (38)  described  a  fatal  case  of  enteric  fever  in  a  boy  of 
seventeen,  in  which  there  were,  besides  the  usual  signs  of  the  fever  in  the 
intestine,  suppuration  and  ulceration  in  the  gallbladder;  there  was  no 
obstruction  to  the  passage  of  bile.  In  some  places  the  walls  of  the  gidl- 
bladder  were  very  thin  and  almost  perforated.  Murchison,  in  his  work 
on  the  Continued  Fevers,  says :  "  The  lining  membrane  of  the  gall- 
bladder is  very  liable  to  become  inflamed  in  enteric  fever  without  pro- 
ducing very  marked  symptoms  dunng  life  '^ ;  later,  he  refers  to  a  case  of 
death  from  perforating  ulcer  of  the  gall-bladder  in  a  youth  aged  nineteen 
on  the  fifteenth  day  of  typhoid  fever. 

Perforation  of  the  bile  passages  is  not  uncommon,  but  general 
peritonitis  from  this  cause  is  I'are  ;  as  the  ulcer  advances,  extravasation 
is  prevented  by  adhesive  peritonitis.  \ 

General  Buppunitive  peritonitis  from  this  cause  does,  howei^er, 
occasionally  occur,  leading  to  a  sudden  peritoneal  catastrophe  and,  aa  a 
rule,  to  a  s]>eedily  fatal  termination. 

In  cases  of  i^upture  of  the  gall  bladder  from  straining,  aa  in  cases 
reix>rted  by  Dr.  Willards  (39)  and  by  Mr.  T^ke  (20),  there  was  in  all 
probability  some  previous  disease,  such  as  ulceration,  leading  to  thinning 
and  weakening  of  the  walls  of  the  gall-bladder,  and  disposing  to  rupture 
from  slight  causes. 

Dr.  George  P.  Biggs  reports  a  fatal  case  of  perforating  ulcer  in 
a  woman  who  had  suffered  a  month  previously  from  gall-stone  colic 
The  onset  was  sudden,  and  was  accompanied  hy  cramp-bke  pains  in  the 
upper  aWlomcn,  wliich  were  rapidly  followed  by  signs  of  acute  general 
peritonitis.  She  died  on  the  fourth  day  of  illness.  At  the  autopsy 
the  abrlomen  was  found  greatly  distended  and  full  of  a  dark  brown, 
bile-stained  fluid  having  a  .slightly  ffecal  odour ;  the  peritoneum  was 
covered  with  fibrinous  exudation.     Just  inside  the  orifice  of  the  common 
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bile-cluct  a  large  gall-stone  was  impiicteil,  an  J  at  the  junction  of  the  gall- 
bladder and  cystic  dnct  a  minute  oiiliqne  porfonitiori  Wiis  found  in  the 
floor  of  an  old  ulcer.  The  cystic,  hepatic,  and  common  ducts  were  all 
much  dilatal,  the  latter  admitting  a  cylinder  one  centimetre  in  diameter. 
The  mus^cular  Widl  of  the  gidl-hladder  was  hypertrophieil,  and  the  mucous 
meniljiane  thickened  from  chronic  inflammation  ;  near  the  outlet  there 
waa  Buperficistl  ulceration. 

If  perforation  ho  recognised  and  operated  on  at  once,  recovery  13 
possible — as  in  the  case  of  a  man  aged  forty-tive^  ivhom  I  saw  with  Dr, 
Braithwaile  of  Leeds,  and  who,  after  symptoniii  of  inflammation  in  the 
hepatic  region  extending  over  soveml  weeks,  suddenly  becfime  worse  and 
showanl  signs  of  general  peritonitis*  I  opened  the  abdomen  in  the  right 
linca-semilunaris  and  eviicnated  several  pint«  of  bile  and  pus.  The 
alHlomen  was  washed  out,  and  diairiagL^tubea  were  passctl,  between  the 
liver  antl  diajdiragm,  into  the  right  ki<iriey  j touch  and  downwards  towarils 
the  pelvis;  the  p:itient  recovered  and  is  now  in  jierfcct  heahh. 

Uno  of  the  most  remarkable  cairns  of  perforation  of  the  gallbliiddLT 
following  typhoid  ulceration,  succeasfuUy  treated  by  abdominal  section^ 
is  reported  l)y  Dr.  Monriier  Williams  and  Mr.  Mannaduke  8heihl  (40),  The 
case  occurred  in  a  miirried  women,  aged  thirty  one,  who  was  treated  by 
operation  on  the  fifty-first  tlay  of  the  disease  ;  the  gall -bladder  was  then 
f(Hjnd  to  be  rigid,  thickened^  and  of  a  dark  plum  colour',  with  a  sharply 
circular  sloughy  ulcer,  the  size  of  a  threepenny  piece,  near  its  neck  ;  the 
gall-bladder  containotl  about  one  and  a  half  ounce  of  thick  oflensive  pus  j 
the  abdomen  \vas  washed  out,  the  distended  intestines  w^ere  emptied  by 
puncture,  and  gauze -packing  with  drainage  was  adopted:  a  completo 
cui'e  was  the  result.  There  seems  to  l*e  a  question  whether  the  case  were 
not  one  of  phlegmorrous  choleeystitis  from  the  iirst,  but  there  can  be  no 
question  as  to  the  brilliant  success  of  the  treatment. 

In  the  greater  number  of  cases  perforation  occurs  slowly,  as  in  a  cjise 
of  a  feeble,  agetl  woman  whom  I  f^aw  with  Dr.  Chad  wick  of  Leeds  a 
few  days  before  her  death.  Jaundice  had  been  present  for  five  ye;irs, 
and  at  the  necropsy  a  large  gall-stone  was  found  lying  in  a  cavity  out- 
side of  the  connuon  duct,  but  pressing  on  it.  The  cavity  was  shut  off 
from  the  general  peritoneal  cavity  by  adhesion  of  the  neighbouring 
viscera. 

In  some  cases,  as  in  one  reported  by  Mr*  Norton,  the  primary  per- 
foration may  leiul  to  the  formation  of  a  secontl  c^ivity  boundeil  by 
plastic  lymph,  whieli  in  its  turn  may  rnpiure  and  Icftd  to  fatal  peri- 
tonitis. The  following  is  a  brief  accuunt  of  the  post-mortem  appearance 
in  the  case  referred  to  ;  the  patient  was  a  woman  of  sixty  :— "  The 
body  was  well  nomished,  the  abdomen  was  distended,  and  on  open- 
ing it  much  orange- CO  loured  fluid  escaped,  and  general  recent  adhesive 

itonitis  was  discovered.  Just  below  the  liver  was  a  ca^dty  the  size  of 
an  ortnge,  bounded  above  liy  the  under  surface  *»f  the  liver,  and  in  front 
by  the  thin  margin  of  the  livei*  ami  the  omentum  w^hich  had  been 
adherent    to    it     Below,   it    was   separated    from    the   colon    by   much 
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thickened  tissue  On  its  Inner  side  lay  tbe  omentum,  and  on  its  outer 
Bide,  covered  by  adhefiiona  between  tlie  liver  and  adjacent  piirts,  lay  the 
gall-bkdder,  wkich  ojiened  into  the  cavity  by  an  aperture  which  would 
admit  one  or  two  iingers.  The  wall  of  the  gall-bladder  was  much 
thickened,  and  several  stones  half  an  inch  in  diamct-er  were  foimd  lying 
in  it.  Where  the  omentum  had  before  been  adherent  t^^^*  the  anterior 
edge  of  the  hver,  fonuing  the  anterii>r  wall  of  the  cavity,  it  had  beconju 
detacbcd,  and  thus  the  hiio  had  escaped  into  the  peritoneum  and  set  up 
fa  till  peritoiiitiH.  No  doubt  at  one  time  the  gall-bladiler,  contitining  gull- 
stoneis,  had  perforated  under  these  surmundin^;  adhesions,  and  thus  the 
secondary  gal M (ladder  had  been  formed  which  in  its  turn  had  Hn&Uy 
ruptured  into  the  peritoneum.  The  old  gaU-bladder  was  not  dilated  la 
any  extent," 

In  several  cases  I  have  seen  a  large  gall-stone  ulcerate  its  way  qiuctly, 
almost  without  symptomSj  into  the  duodenum  or  colon,  and  produce  no 
distress  until  in  the  intestinal  eanal,  when  all  the  symptoms  of  acme 
intestinal  obstruction  were  produced.  Riirely  gall-stones  have  ulcerated 
their  way  into  the  pelvis  of  the  right  kidney  and  set  up  symptotns 
of  renal  stone.  AVhere  adhesions  form  between  the  giill-bladder  and 
the  parietes  an  abscess  may  form  in  the  abdominal  wall,  either  over  the 
region  of  the  gall  bladder,  at  the  uml>ilicus  or  elsewhere,  which,  on  being 
opened,  diBcharges  pus  and  gall-stones,  and  leaves  a  fistula  which,  without 
furth'_^r  treatment,  may  become  permanent,  and  discharge  muctis  or  mueo- 
pus  or  bile  ;  sometimes  such  a  fisttila  may  close  spontaneously  if  the 
obstruction  have  jMissed  away.  Contrary  to  what  one  might  suppo^, 
fi^t^das  between  the  bile  [msa^iges  and  other  hollow  viscera  in  the  majority 
of  casea  close  spontaneously,  leaving  visceral  adhesions :  thus  the  listulaB 
are  but  rarely  found  jiost- mortem* 

A  fistula  nuiy  at  times  open  the  way  to  septic  absorption  and  to  death 
from  septic  complications.  I^Iucous  fistulas  are  occjisjonally  seen  after  the 
operation  of  cholecystotomy  where  the  obstruction  in  the  cystic  duct  has 
not  been  overcome,  or  where  that  duct  is  the  seat  of  stricture.  In  one 
case  of  this  kind  with  which  I  am  aLMpiainted,  the  patient  has  so  little 
inconvenience  that  she  does  not  think  it  worth  while  to  undergo  any 
further  treatment.  In  two  other  cases  of  mucous  fistula  dependent  on 
stricture  of  the  cystic  duct  I  removed  the  gall-bladder,  efllecting  thereby 
a  complete  ami  permanent  cure. 

Biliary  fistula  may  also  contintie  after  cholecystotomy  Avhere  the 
common  duet  is  strietured,  or  where  the  obstructio:i  is  permanent,  or  has 
not  been  removed.  In  two  cases  of  this  kind,  dependent  on  stricture,  I 
connected  the  gall-bladder  to  the  intestine  by  means  of  decalcified  l^obbuis, 
and  then  closed  the  external  wound  ;  thus  the  fistula  was  cured  and  the 
flow  of  bile  restored  to  the  bowel :  both  patients  are  now  in  very  good 
health. 

Stricture  is  probably  always  the  result  of  tdceration  due  to  gall-stones, 
and  mit}^  not  manifest  itself  until  the  original  cause  hjis  passe*l  away. 
If  ill  the  cystic  duct,  it  leads  to  a  gmdual  and  almost  paijdess  disteu- 
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sion  of  the  gall-bkrider ;  if  in  the  hepatic  duet,  to  a  gradual  increasing 
jaundice  with  erdHrgt'ment  of  the  liver,  but  witlioiit  ilistensiou  of  the 
gall'hladdcr  ■  if  in  the  common  duct,  to  jaundice,  eidargt^nietit  of  the 
liver  and  distended  gaU-hladder ;  though  if  tlie  strictnr©  have  been 
caused  by  gall-stones  in  the  common  duct  the  gall-bladdt^r  may  1k3  con- 
tracted. In  one  such  case  (not  yet  reported),  in  wliieh  1  recently 
operated,  the  histoiy  of  gall-stones  \uu\  extended  over  a  i>erio<l  of  eigbtecn 
years,  and  for  three  years  there  had  been  persistent  jiunidice  de|>eridetit 
on  Btncture  of  the  common  bile-duct. 

The  first  and  last  events  are  not  very  uncommon,  as  will  be  gathered 
from  the  foregoing  remarks ;  but  stricture  of  the  hepatic  duct  is  prohalsly 
very  rare,  though  a  fatid  case  ^vas  lately  reportcti. 

A  form  of  stricture  not  common I3'  deacri1>ed,  liut  which  m:iy  he  found 
occaaitinally,  is  one  in  "the  middle  of  the  gall-bladder  producing  an  hour- 
glass  contraction  of  that  ordinarily  ptmr-fihaped  cavity  :  in  one  case  1 
found  the  upper  cavity  sepjirated  froiii  the  lower  by  a  stricture  ajiparently 
impermeable ;  both  Ciivities  contciined  gall-stones  which  were  successfully 
removed, 

Needless  to  say,  stricture  of  the  bile  passages  will  scarcely  call  for 
diagnoBis  apart  from  its  cause ;  though  different  treatment  will  be 
demanded  when  the  disease  is  recognised  at  the  time  of  operation. 

In  stricture  of  the  cystic  duct  the  ga!bl>l:nlder  should  lie  removed, 
otherwise  the  symfitoms  will  recur  when  the  wound  closes^  or  there  will 
be  a  permanent  mucous  fisuda. 

As  an  alternative,  the  ga!bbludder  may  be  "  short-circuitexl '*  into  the 
in  test  in  c»  as  in  the  remarkable  case  reported  hy  Mr.  Swain  (34),  In 
stricture  of  I  he  common  duct  chole  cyst  enterostomy  must  be  pci*formed, 
not  a  simple  cholecystotomy ;  othei-wise  a  permanent  biliary  fistuh*  w  ill 
certainly  bo  formed. 

Acute  phleormonous  cholecystitis  and  Gangrene. — Acute  or  phleg- 
monous infianmiation  of  the  gall-bladder  was  described  by  Courvoisier  in 
1890  under  the  name  of  acutr  progressive  empyema  of  the  gall-bladder; 
and  he  sUnted  that  it  usnally  leads  to  a  fatal  termination  in  a  few  days 
from  ditFuse  peritonitis.  Only  seven  cases  are  recorded  in  Courvoisiei  s 
voluminous  statistics.  Potain  also  suys  that,  besides  the  ordinary  variety 
of  empyema  of  the  gall-bladder,  there  is  an  acute  empyema  of  a  very 
grave  kind,  which  is  followed  by  rapid  peritonitis  and  death.  In  one 
case,  which  he  deseril>es,  death  occurred  on  the  second  day  after  the 
onset  of  the  attack  ;  and  although  there  was  no  perforation  of  the  walla 
of  the  viscus,  infection  hail  spread  through  the  coats  to  the  general 
peritoneal  cavity.  Osier  (28)  aUo  refers  to  it  iis  an  extremely  rare 
disease. 

A  case  described  by  Mr.  W,  Arhuthnot  Lane  affords  a  good  example 
of  phlegmonous  in H animation  which,  owing  to  the  secondary  peritonitis, 
simulated  acute  intestinal  obstruction.  A  man,  aged  fifty-fonr  years, 
was   suddenly   seized    w4th    severe   abdominal    pain    immediately    after 


224  SYSTEM  OF  MEDICIXE 

a  rather  hearty  meaL  This  continiied  and  was  accompanied  bj  fre- 
qu/:rjt  vomiting:  next  day  the  Yomidng  becnme  leas  freqaent  and 
then  cea.»«rl ;  ingestion  of  food,  however,  caused  much  distress  and 
a  renewal  of  the  vomiting.  The  abdomen  became  mach  distended, 
the  ji^in  and  rlL^tension  being  more  marked  on  the  right  side.  These 
8ympt/>rfii)  increased  in  severity  till  the  foorth  day  of  Ulness,  when 
Mr.  I^ne  finit  saw  him.  The  bowels  had  not  moved  since  the  onset. 
He  wait  now  in  a  very  prostrate  condition  with  a  small,  rapid  pidse  and  a 
very  di.stende'],  painful,  and  tender  abdomen,  the  hardness  and  fulness 
l^ing  most  distinct  aViUt  the  right  h>^jchondriac  region  and  its  vicinity. 
There  was  no  jire^ioiw  history  of  gaU-bladder  trouUe  nor  of  intestinal 
obfitruction.  From  the  distended  condition  of  the  small  intestines  and 
csectim,  and  the  coUap^  of  the  colon  on  the  left  side,  the  case  was  supposed 
to  lie  one  of  oWtniction  about  the  hepatic  flexile.  On  opening  the  pcri- 
toncfd  aivity  a  very  thick  layer  of  firm  lymph  was  found,  covering 
the  edge  of  the  liver  and  extending  over  the  adjacent  transverse  colon ; 
}>eyond  this  fiart  the  colon  was  empty,  in  marked  contrast  with  the 
dist^jnded  conrlition  of  the  proximal  part  of  the  boweL  In  immediate 
relation  with  the  transverse  colon  and  the  duodenum,  which  was  also 
covered  with  lymph,  w,us  found  a  tightly -distended  li\-id  gall-bladder 
which,  though  not  birger  than  normal,  was  evidently  very  acutely  in- 
flamed. The  whole  of  the  lymph  was  carefully  removed,  and  the  gaU- 
bWlder  tapjx.'d  of  its  contents,  which  consisted  of  a  thick  muco- 
pus.  The  o[K.'ning  was  then  enlarge'],  a  drainage-tube  inserted,  and  the 
margins  of  the  wound  stitched  to  the  peritoneiun.  No  gall-stone  was 
discovered.     The  [witient  m  idc  a  complete  recovery. 

The  companitive  frequency  of  gangrene  in  the  vermiform  appendix 
might  Ic;ul  one  to  8U[)iKj<e  that  gangrenous  inflammation  of  the  gall- 
bladder would  not  l>e  uncommon ;  yet  it  is  extremely  rare,  and  so  far  as 
I  know,  the  case  rojKirted  by  T)r.  L.  W.  Hotchkiss  is  the  oidy  one 
njcorded.  In  this  case,  a  lxn%  aged  nineteen,  was  admitted  to  the  Belle 
Vue  llosj)ital,  New  York,  with  acute  peritonitis ;  it  had  come  on  suddenly 
and  was  thought  to  be  due  to  appendicitis,  as  the  pain  was  most  severe 
over  the  cjecal  r(;gion.  No  previf>us  history  of  gall-stones  was  obtainable 
Exploration  of  the  alKlomcn  revealed  a  tumour  of  piuplish  hue,  very 
tense  and  niarkrdly  crjngosted  ;  some  pus  was  found  on  its  outer  side, 
and,  within  it.  thin,  sticky  fluid  of  a  yellowish  brown  colour,  together  with 
a  numlier  of  gall-stones.  1'he  lower  end  of  the  gjill-bladder  was  almost 
black  ;  its  walls  were  extremely  thin  and  apparently  gangrenous.  Death 
occurred  seven  hours  after  the  operation — thirty-four  hours  after  the 
onset  of  the  attack ;  the  vomiting,  raj)id  pulse,  and  high  temperature  con- 
tiiniing  to  the  end. 

In  order  to  (explain  the  occurrence  of  gangrene  three  factors  have  to 
be  borne  in  mind:  (^/)  throniliosis  of  the  nutrient  vessels ;  (6)  bacterial 
infection ;  (r)  absence  of  drainage  and  consequent  tension.  The  two 
latter  are  present  in  both  gall-bhuldcr  and  appendix  inflammation ;  but 
the   first  factor  is  more  frequent  in  the  vermiform  appendix,  which  is 
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supplied  by  one  nutrient  artery  only  ;  whereas  the  galMiladder  has  a 
very  free  blootl  suppl)^  not  only  through  the  brandies  of  the  cystic 
artery,  but  also  throu^'h  tiicir  anastomoses  with  tlio  hepatic,  where  the 
organ  i»  fixed  to  the  liver. 

In  Dr.  Ilotchkisa'  case  there  was  an  abnormal  circular  constriction  of 
the  galbliladder  with  lymiih  infiltration,  which  was  appitrently  sufficient  to 
cut  ofi*  the  blood-sup[»ly  from  the  extremity  of  the  part. 

Although  the  disease  Is  usmilly  associated  with  gall-stones,  Mr.  Lane  s 
case  woidd  seem  to  piove  that  acute  cliolecystitia  may  arise  indepen- 
dently of  them  ;  in  this  it  resembles  appendicitis,  which  may  occur 
without  tht^  presence  of  fon  igii  brxlies. 

Typhoid  fever  may  give  rise  to  it,  as  in  the  case  recorded  by  Dr. 
Monnier  W'illiaras  and  Mr.  Marmaduke  Sheild,  which  ia  referred  to  in  the 
section  on  Ulceration. 

Whatever  bo  the  cause,  the  disease  usually  manifests  itself  somewhat 
suddenly  with  pain  on  the  right  side  of  the  alxiomen,  which  rapidly 
becomes  gcncrah  A  rapid  and  feeble  pulse,  quick  thoracic  breathing,  fever, 
intense  general  depression,  marked  tenderness,  especially  over  the  right 
side  of  the  abdomen^  rapidly  increasing  tyniftanite^,  persistent  vomiting, 
and  an  extremely  anxious  expression  of  countenance,  are  its  chief  symp- 
toms. The  acute  peritonitis,  significant  of  the  disease,  may  be  localised 
at  first;  but  later  it  becomes  general  Jaundice  may  or  may  not  be 
present ;  and  although  an  elevation  of  temperature  is  usual,  it  is  by  no 
means  constant,  and  afibnls  but  sli^^ht  a^ssistance  in  diagnosis  or  prognosis. 
If  the  disease  be  of  the  very  acnte  or  gangixmous  variety,  death  speedily 
occurs ;  but  if  of  the  subacute  form,  an  abscess  may  form  round  the  gall- 
bladder, and  the  peritonitis  may  become  localised ;  the  disease  then 
resembles  a  jjerityphlitic  abscess  in  its  course. 

The  diagnosis  of  phlegmonous  cholecystitis  practically  resolves  itself 
into  a  diagnosis  of  the  cause  of  an  acute  peritonitis  Rtaititig  on  the  right 
side  of  the  abdomen.  Although  this  may  l>e  due  to  perforation  of 
the  stomach  at  or  near  the  pjdorus,  to  perforatioii  of  tlie  duodenum 
or  ascending  colon,  to  perfoi-ation  of  the  gallbladder  or  bile-ducts,  or 
to  some  other  such  peritoneal  catiistrophe,  the  chief  utiection  w^ith  which 
it  is  likely  to  be  confounded  ia  acute  appendicitis. 

In  appendicitis  the  pain  begins  at  a  lower  point  in  the  abdomen  and 
passes  towards  the  umbilicus,  whereas  in  gall-blatlder  mischief  it  begins 
below  the  right  costal  margins,  and  passes  towards  the  epigastrium 
and  back  to  the  right  scapular  region.  In  the  one  case  the  most  acutely 
tender  spot  wnll  probably  be  over  the  caecum  ;  in  the  other  it  is  over 
the  region  of  the  gall-bladder*  The  symptoms  of  acute  peritonitis  and 
paralytic  obstruction  of  the  bowels  are  common  to  both.  The  appendix 
may  be  abnomially  situated  under  the  right  eogtal  arch.  Fortunately, 
the  treiitment  by  exploratory  incision  is  that  appropriate  to  any  one  of 
the  various  conditions  mentioned. 

Kelief  of  pain  by  subcutaneous  injections  of  morphine  will  prob- 
ably always  be  demanded   as  a  primary  measure  ;  and  as  it  is  clearly 
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impossible  to  make  a  din 


of  this  serious  malady  within  the  first 
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LJtignosis 
few  hours,   wiirta  applications^  absolute   rest^  the  stoppag 
hy  the  uioutb  (unleas  it  be  in  very  Bmall  quantities),  and  the  reUef  of 
sjTnptonis  as  they  arise,  must  he  our  temporary  measures ;  hut  as  soon   _ 
as  t!io  diagno!^i3  of  phlegmonous  cbolecysiitis  can  be  estabhshed,  and  it  i«  H 
found  that  the  patient  is  getting  worse  rather  than  better,  an  explontton* 
incision  should  be  made^  and  the  gall-bladder  incised  and  draineil,  the 
cause,  if  any  obvious  cause  be  found,  being  then  removed.      If,  however,  ^ 
gangrene  be  discovered,  the  gall-bladder  should  be  removed,  the  indica*  V 
tions  for  that  measure  being  aa  distinct  as  in  the  case  of  a  gangrenous 
vermiform  appendix.     If,  in  subacute  cases,  the  inflammation  becomes 
localised,   and  a  swelling   with   tenderness  be  found  beneath  the  right 
cosUd    margin,    incision   and   drainage   is  called  for;  at  the  same  time 
cholecystotomy  may  be  performed,  and  if  gall  stones  he  present  in  the 
gall-bladder  or  duct^  they  may  be  removed.     If  the  patient  be  too  ill  to 
bear  a   prolonged  operation   the   latter  procedure   may  he    left    to  a 
subsequent  occasion. 

Tumours  of  the  gall-bladdkr  and  bile^ducts* — If  by  tutnour  be 
understood  n^w  growth,  then  tumours  of  the  gii!l-bladder  and  bile-ducts 
are  not  common  ;  hut  if  we  awopt  the  usual  interpretation  of  the  word, 
and  call  all  enlargements  tumours,  we  shall  find  them  by  no  means  raw; 
the  greater  number  depend  directly  or  indirectly  on  gall-stones. 

The  following  classification  includes  the  chief  tumours  of  the  gall- 
bladder and  bile-ducts  : — 

L  Tumours  of  the  Gall-bladder, 

A.  Diston.iion  ;  (a)  with  bile  ;  {h)  with  galbstones ;  {c)  with  mucus* 

"  hydrops  "  ;  {d)  with  pus,  **  empyema.'' 

B.  New  growths,     {a)  Malignant  j  (6)  Simple. 
IL  Tumours  of  the  Bile -ducts. 

A.  Distension. 

B.  New  growths,     {a)  Malignant;  (h)  Simple. 
L  Tumours  of  the  gall-bladder. — EHohmj,  —  The  gall-hladder  may 

become  hard  and  almost  calcified  by  the  deposit  of  lime  salts  in  its 
walls  in  consequence  of  disease  of  its  mucous  membrane.  Usually 
it  can  then  be  felt  imder  the  liver  margin  as  a  hard  nodule,  though 
it  seldom  forms  a  tumour  of  any  size.  Though  a  considerable  collection 
of  gall-stones,  or  one  large  concretion  contained  in  the  ^all -bladder, 
may  cause  a  pdpable  tumour^  this  is  rare  ;  the  swelling,  as  a  rule,  is 
due  to  distension  of  the  gall-bladder  in  consequence  of  an  obstruction 
of  the  lumen  of  the  ducts  by  galbstones,  so  that  the  escape  of  the  secre- 
tions is  prevented.  If  a  gall-stone,  in  passing  down  the  cystic  duct* 
become  impacted,  so  as  to  block  the  passage,  the  gall-bladder  gradually 
becomns  distended  with  mucus^  and  a  tumour  is  formed.  If  a  concretion 
he  impacted  in  the  common  duct  the  grdl-bladdcr  may  be  distended  with 
bile  for  a  short  time,  though  if  the  obstruction  continue  mucus  will 
replace  the  bile. 
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Stricture  or  tumour  of  the  cystic  or  ol  the  common  duct  may  produce 
dialenjsion  of  the  gull-bladder ;  eo  also  may  hydfitiJ  disease,  movable 
kidney  and  malignant  growth  lying  outside  the  bile-ducts  but  pressing 
on  them. 

If  the  sympti^ms  be  acute  and  associated  with  inBammation^  the  con- 
tents of  the  gall-bladder  may  become  purulent  and  a  so-called  empyema 
be  formed.  In  cerUiin  cases  of  empyema  the  sixe  of  the  tumour  may  be 
increased  by  the  formation  of  pus  outside  the  gall-bladder.  The  pus  may 
then  lie  in  an  irregular  Lavity  either  in  the  liver  or  i>elow  it,  but  shut 
out  by  adhesions  from  the  general  peritoneid  cavity. 

Of  the  tumours  de|>endeTit  on  new  growth,  so-called,  "  cancer  of  the 
gall-bladder  "  is  the  most  important ;  innocent  growths,  except  of  inflam- 
matory origin,  are  excessively  rare. 

Cancer  of  the  head  of  the  pancreas  is  usually  associated  with  a  |>er* 
ceptible  tumour  of  the  ga!l-bla*lder,  as  the  new  growth  eniliracos  and 
obstructs  the  termination  of  the  common  duct  and  thus  causes  retention 
of  secretions. 

Sign^. — Enlargements  of  the  gall-bladder  may  vary  from  a  tumour 
jtist  perceptible  to  the  touch  to  one  of  such  a  size  that  it  m;iy  resemble 
an  ovarian  cyst,  as  in  cases  reported  by  Kocher  and  Liiwson  Tait ;  though 
an  enlargement  of  greater  size  than  a  large  pear  is  exce|JtionaL  The  same 
tumour  may  also  vary  in  size  at  diflferent  times — a  variation  frequently 
found  in  gidl-stone  obstructions.  The  symptoms  of  tumour  i»f  the  gall- 
bladder depend  for  the  most  part  on  the  cause,  and  consequently  vary 
considerably — being  at  times  slight  and  unimportant,  at  times  both 
urgent  and  serious. 

The  gall-bladder,  as  a  rule,  enlarges  downward  and  forward  in  a  line 
which,  drawn  from  the  ninth  or  tenth  costal  cartilage*  crosses  the  linea 
alba  a  little  below  the  umbilicus  ;  but  the  position  of  the  tumour  varies 
with  the  size  of  the  liver.  When  this  organ  is  of  noniml  size  the  neck  of 
the  gall-bladder  is  opposite  the  ninth  costal  cartilage  ;  whereas  when  the 
liver  is  enlarged  the  gall-bladder  will  be  pushed  down  so  that  the  neck  of 
the  tumour  may  he  opposite  to  the  umbilicus,  or  even  below  it.  If  un- 
complicated it  will  have  a  smooth,  rounded  and  pear-shaped  outline,  the 
larger  end  below  being  quite  free  and  movable  from  side  to  side,  the 
upper  end  beinic  fixe«l  and  passing  under  the  lower  margin  of  the  liver  at 
the  fissure  of  the  gall-bladtier, 

A  distinct  sulcus  lictween  the  liver  and  gall  bladder  is  nearly  always 
perceptible  to  the  touch  :  if  the  warm,  flat  hand  l>e  laid  over  the  right 
side  of  the  abtloraen,  and  the  patient  be  told  to  take  a  deep  breathy  the 
tumour  and  the  liver  mil  descend  together  and  [Viss  under  the  lingers. 

Bimanual  pdpation  will  frequently  throw  additional  light  on  the 
case ;  the  right  hand  is  to  be  placed  in  front  of  the  abdomen,  and  the 
left  over  the  right  ioin»  and  gentle  pressure  made  forwards.  In  other 
cases  additional  infonnation  may  be  obtained  by  phicing  the  patient  in  the 
genu-pectoral  position,  and  passing  the  flat  hands  round  the  al»domen  from 
behind,  when  a  tumour  of  the  gall-bladder  will  rest  directly  on  the  hands  ; 
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on  deep  inspinition  it  will  lie  felt  to  move  just  beneath  the  aljdomiiml     ■ 
walls :  the  upper  aurfiice  of  tbe  liver  is  also  aipable  of  palpation  in  this     M 
way.     The  sac,  as  a  rule,  is  far  too  tense  for  fluctuatiuii   to   be  lelt,    I 
though  at  times,  when  it  is  less  tense,  this  sign  may  be  gbtaioed.     In     ^ 
some  of  the  larger  sweliinga  a  thrill,  alraust  like  the  byrjatid  fremitus, 
may  be  felt  on  gently  tlicking  the  tumour  with  the  finger-naih     Perciu- 
siuu  l>y  no  mciins  always  discovers  dulness  coextensive  with  tbe  tumour, 
and  is  especially  det-ejuive  if  the  surrounding  intestines  be  distended : 
dulness  on  percussion  is  therefore  a  very  variable  sign ;  palpation  will 
be  found  more  trustworthy.     Inspection  of  the  abdomen,  with  the  patient 
reciiml>ent,  will  at  times  show  the  tumour  descending  on  respiration  ;  but 
this  sigji  is  usually  to   be  observed  ordy  in  thin  patients  and  in  cases 
uncomplieated    with    inflammation.       When    there   is   inflammation    and 
matting  of  the  adjoining  viscera,  a   fixed  swelling,   dull  on  percussion, 
and    decidedly    tender,    may   be    seen    over    the  right   hypocbondriuiiL 
Tenderness   on    jmlpation   is   a    variable    symptom,   dcpentling    on    the 
presence  or  absence  of  local  peritonitis  ;  as  a  rule  it  is  absent  in  uncom- 
plicated enlargements  of  the  gall-bladden 

Jaundice  may  accompany  tumours  of  the  gall-bladder,  Ixith  being 
dependent  on  the  same  cause— the  blocking  of  the  common  bile-duct. 
Although  not  absolutely  pathognomonic  of  malignant  disease,  the  c*jm- 
bination  should  always  raise  a  suspicion  of  cancer  of  the  head  of  the  ■ 
pancreas,  or  of  the  li^er  or  bile -ducts,  especially  if  it  be  associated  M-ith  " 
great  loss  of  flesh  and  strength,  and  with  absence  of  characteristic  gidl- 
stone  pain. 

In  a  considerable  number  of  cases  I  have  observed  distension  of  the 
gali-bladdei-  with  jaundice  to  be  associated  with  malignant  disease  ;  but 
much  less  often  the  combination  of  tumour,  jaundice,  and  gall-stones.  The 
explanation  of  this  a|)]>areTit  anomaly  is  that  the  gall-bladder  frequently 
becomes  diminished  in  size  as  the  result  of  gall-stone  irritation,  so 
that  when  the  common  duct  becomes  blocked  by  a  stone  jaundice  occurs, 
but  the  previously  shrunken  gall-bladder  is  unable  to  expand.  If,  bow- 
ever,  the  common  duct  liecome  blocke<l  by  gall-stones  before  the  gall- 
bladder has  contracted  and  formed  adhesions,  the  combination  of  jaundice 
and  tumour  may  occur.  If,  when  the  common  duct  is  blocked  by  a  new 
growth,  the  gall-bladder  has  not  been  Bubjecte<l  to  previous  irritation, 
and  has  not  therefore  become  contracted,  it  will  distend  at  once.  Thiifi, 
in  malignant  disease  of  the  head  of  the  pancreas  we  usually  find  the 
combination  of  jaundice  with  tumour  of  the  gall-bladder. 

Galbbladdcr  tumours  usually  contain  mucus,  occasionally  pus,  rarely 
bile.  In  all  cases  where  the  cystic  duct  is  obstructed  and  inflammation 
bas  not  followed,  mucus  alone  is  present ;  though,  when  inflammation 
eoexists,  pus  or  muco-pus  may  be  found.  In  olistruction  of  the  common 
duct  by  gall-stones,  the  gall-bladder,  though  Ui^tmlly  contracted,  may  be 
found  distended  by  Inle  at  first  and  by  mucus  later.  As  a  rule,  however, 
the  swelling  subsides  more  or  less  rapidly,  the  gall-bliidder  shrinks,  and 
no   tumour  persists.      \\>'--   ♦he  obstruction  becomes  absolute*  as   in 
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maligmiiit  disease  o!  the  head  of  the  jmncreas,  the  tiimoiir  formed  is  per- 
aiateiit ;  und  althoujjfh  the  bkwk  is  in  the  comiiinn  duct,  bile  eooii  ceases 
to  rutich  the  gall-bladder^  and  the  tumour  is  always  found  to  contain 
mucus  only. 

Diaf^mms, — ^Tumours  of  the  gall-bladder  may  have  to  Ixe  distinguished 
from — (a)  movable  right  kidney,  (b)  tumour  of  the  right  kiilney  ur 
of  the  suprarenal  capsule,  (c)  tumour  of  intestine  or  fa'cal  itnjxiction,  (d) 
tumour  of  liver,  (r)  pyloric  tumour,  (/)  abnormal  projection  uf  liver. 
The  diagnosis  of  enkrgement  of  the  g^all-bladder  from  movable  right 
kidney  in  thin  persons  is  as  a  rule  easy,  but  in  those  who  are  stout,  or 
have  tense  or  strong  muscular  alxlominal  walls,  difficulties  may  and  do 
arise  which,  however,  can  usually  be  overeome  by  examination  under  an 
anaesthetic  (tide  art.  **  Nephroptosis,"'  p.  338). 

These  enlargements  resemble  one  another  in  that  they  fojm  mode- 
rate-fii£ed,  distinctly-ilefined,  smcHuth^  ronnded,  and  movable  tumours  on 
the  right  side  of  the  al>domen,  which  (descend  cm  inspiration.  The 
preWous  history  may  throw  light  on  the  individual  case,  especially  if 
there  have  been  definite  cholelithic  attacks  or  jaundice.  By  inspection 
of  the  abdomen  a  gall-bladder  tumotir  is  often  aiiparent,  moving  ibyth- 
mically  with  the  respiratory  movements  when  the  patient  is  recumbent  j 
a  floating  kidney  can  rarely  be  so  detected. 

The  general  outline  of  tbc  tumour,  as  detected  by  jmlpation,  may 
afford  valuabbj  aH8i:=itance  ;  thus,  in  distension  of  the  gall-l)ladder,  the 
tumour  fonned  is  jwar-shaped,  with  the  apex  touards  the  fissure  of  the 
gall-bladtler,  and  its  long  axis  in  a  line  from  about  the  tip  of  the  ninth 
costal  cartilage  downwards,  forwards,  and  inwards  towards  a  point  a  little 
below  the  umbilicus.  In  float ini;  k!dnn%  esiM-cially  in  patients  with  lax 
alMlominal  walls,  the  tumour  m:iy  lie  grasjjed  and  its  rhunictcristic  shape 
made  evident  Shoulrl  adhesive  peritonitis  acr om|Kiny  the  gall  blailder 
condition  there  will  be  tenderness  and  pain  on  jiressnre  over  the  tumour, 
especially  near  its  apex.  These  signs  are  rarely  if  ever  present  in 
floating  kidney. 

The  gall-bladder  tumour  on  manipulation  can  usiuilly  be  moved  to  a 
limited  extent  inwiirds  and  outwards  ;  but  luidei*  no  cireumstanecs  can 
it  be  depressed  into  the  jx^lvis.  On  relieving  the  pressure  it  tends  to 
resume  its  old  ]>osition  under  the  Hven  Floating;  kidney  genersilly  has  a 
wider  movement;  it  can  be  depressed  into  the  pelvis,  and,  when  relieved 
of  pressure,  it  tends  to  pass  towards  the  right  luin,  esfiecially  when  the 
patient  is  recumljeut 

A  valuable  diagnostic  sign  is  the  sulcus  ofteii  felt  between  tlie  lower 
margin  of  the  liver  and  the  gall-bladder  tumour.  This  can  iismdly  be 
felt  when  the  wurm  flat  hand  is  placed  over  the  upi)er  part  of  the  swell- 
ing, and  the  patient  breathes  deeply. 

In  the  awe  of  remd  tumour,  as  well  as  in  movable  kidney,  by  dis- 
tending the  intestine  with  yi.is  the  kidney  will  be  [jressed  l>ack  intrO  the 
loin  ;  but  the  gall-liladder  will  be  pushed  up  towar<ls  ihe  liver  and  made 
more  prominent     The   last  test  is   usually   also  suflicient  to   enable  a 


diagnosis  to  be  made  lietwoen  a  distended  gall-bladder  and  a  tutnnur  of 
the  right  supraremd  iHxly;  luit  this  point  is  not  iilvvays  to  be  relied  upttn. 
In  a  case  1  saw  with  Dn  Kel»hell  of  Fliixb«;>n,  Ziemssen*8  test  pushed  the 
Bwelliiig  upwards ;  and  on  pt^rforming  abdominal  section^  a  sarcoma  of 
the  suprarenal  capsule  was  found  and  removed.  The  explanation  was 
that  the  colon  was  fixed  below  the  growth  and  pushed  it  up  wiien  the 
bowel  was  d is t landed. 

In  tnmour  of  ihe  intestine  or  of  the  pylorus  the  associated  sjinptoms 
are  usnally  snthcient  to  enable  us  to  make  a  fliagnosis  ;  but,  when  in  doubt, 
distension  of  the  stomach  or  bowel  with  gas,  or  exanu'nation  under  an 
amesthetic,  will  help  to  clear  it  up.  Tumour  of  the  liver  itself — whether 
cancer  or  hydatid  disease — may  be  almost  indistinguishable  from  one  of 
the  gall-bladder;  though  the  presence  of  nodules  in  the  liver,  with  the  his- 
tory and  other  s3-mptoms  of  malignant  disease^  will  usually  be  sutliciently 
distinctive  in  canrer,  ^vliile  the  le>ss  localised  and  more  genei*ally  iluetua^ 
ing  swelling,  together  with  the  longer  history  and  absence  of  piiin,  will 
distinguish  hydatiil  tumour.  It  should  not  be  forgotten  that  the  right 
lobo  of  the  liver  may  ha\'e  an  abnormal  projection  either  in  the  site  of 
the  gall-bladder  or  to  the  right  nf  that  position,  and  may  thus  at  first  be 
mistaken  for  an  enlarged  gall-l>ladder  ;  but  the  aKsence  of  symptoms, 
together  with  careful  bimanual  paljmtion,  will  usually  enable  a  correct 
diai^nosis  to  be  nia<le,  and,  as  Professor  Kiedel  has  pointed  out^  the  gall- 
bladder may  freipiently  be  felt  apart  from  the  swidling.  Puncture  with 
an  exploring  syringe  would,  of  course,  give  valuable  information  ;  but^  as 
this  measure  is  not  devoid  of  risk,  it  should  not  be  lightly  und*  rUken  ; 
death  has  occ urreil  on  nuire  than  one  occiision  as  a  direct  result  of  this 
apparently  slight  ojierative  procedure.  If  it  be  decided  to  employ  an 
exploring  needle,  ihe  aspirator  should  always  be  used  in  order  that  the 
tense  cyst  may  be  emptied  ;  otherwise  leakage  from  the  puncture  is 
almost  certain  to  occur. 

In  cases  of  doubt,  especially  where  the  eymptoms  demand  interference, 
exploration  of  the  tumour  through  a  small  alwlomuial  incision  can  ^»e 
undertcikeu  with  very  little  risk  ;  and  fujther  treatment,  if  called  for, 
can  be  readily  carried  ont  at  the  6iinu3  time. 

Cancer  of  the  gall-bladder  is  by  no  means  frequent,  and  as  a  primary 
affection  is  somewhat  rare.  Mtisser  has  collected  the  chief  cases.  It 
is  usually  secontlary  to  gjil  Is  tones  or  to  caneer  of  adjoining  organs,  and 
in  the  latter  case  it  is  hardly  amenable  to  surgical  treatment.  It  is  an 
unfortunate  eireumstanec  that  very  few  of  the  specnmens  of  so-called 
cancer  of  the  gall  bladder  have  l)een  submitted  t*i  careful  microscopic 
examination;  but  of  those  tliat  have  been  so  examined,  the  growth  has 
been  ft>nnd  in  the  form  of  cylinrbical  epithelioma.  The  tlisea^e  occurs  as 
a  uniform  thickening  of  the  walls  of  the  galbblatlder,  and  in  the  centre  of 
the  mass  a  cavity  containing  gall-stones  is  often  found.  It  may  attain 
the  fii^  of  a  large  pear. 

St/fn/thm!(  tnul  SifpL^. — If  the  growth  be  j)rimary,  there  will  be  the 
history  of  a  mure  or  less  rapidly -growing  tumoui'  developing  under  the 
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right  cosUil  twargin ;  it  is  accompanied  by  a  sense  of  discomfort  shortly 
changing  to  piiin  wbich  is  often  worso  at  night,  and  whit'h,  though  at 
first  loL^lisetl  to  tlie  ri^ht  livpoch<mdriura  and  epigastrium,  usually 
extends  round  the  side  to  the  right  infnisoapuliir  region.  \\'licn  the 
crdargemeiit  is  tirst  noticed^  it  is  felt  as  an  egg-shaped  swelling  beneath 
the  liver,  descending  with  that  viscus  on  inspiration.  The  tumour  is 
baid  to  the  tout^^h,  and  very  slightly  or  not  at  all  tender  to  pressure. 
At  a  later  stage  it  becomes  more  fixed  and  more  diU'used,  and  nodules 
may  form  and  be  felt  on  its  f^uiface.  Aa  the  growth  extends,  it  iinadcs 
tlie  liver  and  sometimes  the  duudenimi  and  stomach. 

Dissemination  is  rare.  When  it  occurs,  nudules  may  be  fonrid  in  the 
Hver^  and  generally  over  the  peritorieiyn  ;  in  such  cases  ascites  appears. 
The  lymph -glands  in  the  hilum  of  the  liver  usually  become  aflectetb 
As  the  hepatic  or  the  common  bile-ducts  are  or  are  not  invaded,  so 
will  be  the  presence  or  alisence  uf  jnumlioe  ;  but  in  nearly  half  of  the 
cases  some  degree  of  icterus  will  lie  fi^und  as  the  disease  advances. 
Interference  with  the  action  of  the  liowels,  e\"en  to  fiartial  or  complete 
obstniction,  occurs  at  times.  General  failure  of  health,  cftntinued  wast- 
ing  with  loss  of  strength,  ascites,  and  marke<l  cachexia  characterise  the 
later  stages.  If  gallstones  be  present  there  will  be  the  URUal  antecedent 
history  cf  cholelithiasis.  I  have  known  the  combination  of  gall- 
stones and  cancer  of  the  gall-biailder  to  be  unaccompanied  by  jaundice. 
AVhere  gill-stones  wiih  jaundice  complicate  cancer  of  the  gall  bladder, 
exacerbations  of  jiain  will  usually  be  accoinpsitiied  by  rigors  and  fever 
("ague-like  attacks"),  with  an  intensihcation  of  the  icterus  ;  moreover,  in 
such  cases  petechias  in  the  skin  and  haemorrhage  from  the  nose  and 
rectum  usmilly  ap|>car. 

Ihiuino&u^,' — Cancer  of  the  gall-bladder  may  usually  Ite  diagnosed  by 
the  progressive  character  of  the  disease,  and  by  the  presence  of  the 
characteristic  hard  tumrjur ;  but  it  is*  l>y  no  means  always  easy  to  dijignose 
cancer  from  a  tumour  formed  by  matted  intestines,  due  to  local  peri- 
tonitis in  the  neighbourhood  of  the  gjilldiladder. 

In  a  doubtful  c;ise  of  this  kind,  in  a  woman  of  fifty,  I  opened  the 
abdomen,  and  fuuml  what  aj)]>eared  to  be  a  maiignant  tumtnir  of  the  galb 
bladder,  which  was  punctured  in  several  spots  with  an  explorinj^  syringe. 
Finding  it  tirm  and  hard  I  eoncbided  it  w.'is  malignant,  and  as  it  was  too 
extensive  for  removal  I  closed  the  abdomen,  thinking'  nothing  more  couh! 
be  done.  The  pitient,  however,  recovered  forthwith,  is  now  well,  and 
hais  no  remnant  of  her  tumour.  In  all  prolrtibility  it  was  an  inflamma- 
tory swelling  associated  with  gall-stones.  In  another  case  of  tumour, 
where  there  was  a  suspicion  of  malignancy,  an  abscess  of  the  liver,  con- 
taining thirty  giitl-stones,  was  opened,  with  market  I  rcliefp  though  otdy 
for  a  time  ;  death  supervened  four  months  later,  when  cancer  was  founcL 
When  in  doid»t  exploration  is  advisiible,  as  treatment  may  be  carried  out 
at  the  same  time. 

That  cancer  of  the  nght  suprarenal  body  may  affon!  a  difficidty  in 
diagnosis  is  shawn  by  the  case  referred  to  in  the  chapter  on  tumoiu-s  of 


the  galM>ladder.  The  same  difficulty  applies  to  cancer  of  the  pylorufl» 
whicb,  however,  is  accompanied  for  the  most  part  by  characteristic  st4>mach 
symptoms. 

TrtifimcnL  —  The  alleviation  of  symptoms,  eapecially  of  pain  by 
sedatives,  is  practically  all  that  can  be  clone,  except  in  those  rare  caae^ 
where  the  disease  ib  limited  to  the  i^ll-bhuMer,  when  cholecystectomy 
may  be  performed.  That  cholecystectomy  is  occasionally  practicable  in 
cancer  of  the  gall-bladder^  is  proved  by  a  ciise  I  rcpirted  at  the  June 
1890  meeting  of  the  Itoyal  Medical  and  Chiriirgical  Society,  in  which  I 
had  rcmo\'ed  from  a  middle-aged  woman  not  only  the  whole  of  the  gall- 
bladder  but  a  considerable  portion  of  the  adjoining  right  lobe  of  the 
liver  also ;  the  jmtient  made  a  good  recovery.  The  disease  had  started 
at  the  neck  of  the  gall-bladder  behind  an  impacted  gall-stone^  Micro- 
scopic examination  showed  the  growth  tci  be  epithelioma, 

IL  Tumours  of  the  bile-duets  rarely  form  projections  so  large  as  to 

be  distingnished  through  the  alxlominal  walls,  Tumonr,  however,  in 
such  cases,  as  a  rule,  is  present  sooner  or  later  on  account  of  the  obsinic- 
tion  in  the  ducts  and  secomlary  distension  of  the  g^lbbladder ;  or  if 
the  gall-bladder  be  contracted,  the  common  duct  may  be  dilated  t>o  such 
a  size  as  to  form  a  cystic  tumour  presenting  all  the  characteristics  of  a 
distended  gall  bladder. 

Terrier  doscrilies  four  cases  in  which  an  external  fistulous  opening 
was  established  fiom  the  common  bile-duct.  In  three  of  these  the  duct 
was  much  distended,  and  formed  a  distinct  alxlominal  tumoui*.  The  first 
case  was  one  in  which  raetlian  laparotomy  was  performed  for  the  removal 
of  a  swelliu'j;  regarded  as  a  cyst  of  the  pancreas.  The  nature  of  this 
swelling  having  been  revetded  by  the  discharge  of  bile  after  puncture,  a 
small  portion  of  the  wall  of  the  cyst  was  excised,  and  the  cflges  of  this 
opening  were  attached  to  the  externiil  ^vcmnd,  The  biliary  fistula  thus 
formed  bled  freely  for  some  days  after  the  operation,  and  afterwards 
suppurated.  The  ]mtient  died  \i\\  the  twenty  ninth  day  from  amemia 
and  exhaustion.  In  the  second  case  the  much -distended  duct,  which 
had  been  regarded  as  a  hydatid  cyst  of  the  liver,  was  exposed  by 
kparotomy,  incised,  and  attiiched  to  the  wound  in  the  abduniinal  wall. 
The  piitient  died  on  the  eighth  day  from  collapse.  In  the  third  cjise 
the  dilated  duct  was  opened  and  stitched  to  the  external  wound  under 
the  sup  I  M>s  it  ion  that  the  tumour  ivas  a  distended  gall-bladder.  In  the 
original  re|Xjrt  of  the  fourth  ease  it  is  not  clearly  stated  whether  the  duct 
w^is  distended  or  not  In  this  instance  thehejmtic  portion  of  the  divided 
duct  was  fixed  to  the  surface  of  the  abdominal  wall,  after  removal  of  the 
gall-bladder,  the  cystic  duct,  and  a  small  portion  of  the  liver  f^r  cancer. 
The  patient  tlid  well  for  some  time  after  the  operation,  but  died  six 
weeks  later  from  cachexia.  In  his  comments  on  these  ri?conis.  Terrier 
points  out  that  in  two  of  the  cases  the  distension  of  the  bile-duct,  though 
clearly  due  to  obstruction,  was  not  associated  with  lithiasis.  In  the  third 
case  the  duct  was  found  completely  obstructed  at  its  intestinal  orifice  by 
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a  small  calculus.  In  each  instance  of  distended  bile-dnct  the  gall-bladder 
WJ18  much  shnmken,  and  its  wulla  were  aclerosed  and  surrounded  by 
cicatriciul  tissue.  Although  hitheilo  the  results?  of  choledochostomy  have 
always  l)een  fatal^  probably  in  conseijuence  of  the  fact  that  extreme  dis- 
tension of  the  blle^iuct  is  often  accomjmnied  by  infection  of  the  biliary 
passages,  it  would  be  well,  Terrier  thinks,  to  reserve  our  opinion  on  the 
prospects  of  the  ojveration.  As  yet  very  little  information  cufj  !>e 
obtained  on  this  subject ;  ctL^ea  of  distension  of  the  common  bile  duct  arc 
very  rare,  and  those  in  which  surgery  has  intervened  are  still  rarer.  An 
extremely  interesting  case  is  reported  by  Mr.  W,  R  Swain  (34),  in  which 
he  connecUni  a  dilated  bile-dnct  to  the  jejnnnni  by  one  of  Mnrpihy's  bnttong. 
The  size  of  the  tumour,  which  occurred  in  a  girl  of  seventeen  and  was 
aflaociatcd  with  gulbatones,  may  be  gathered  from  the  fact  thai  over  seven 
pints  of  fluid  were  withdniwn  from  it  at  the  time  of  ojieration.  Tlu*ee 
months  later  the  jjaticiit  was  progi'essing  satis faet^jrily,  save  that  the 
temperature  roa©  occa«ionally,  and  that  the  button  had  not  been  passed. 

Ttio  foTftu  of  funv  (jroiHh  have  licen  found  primarily  in  the  bjledncts  i 
(rt)  Cylindrical  epithilioma  ;  {h)  Papilloma.  The  latter  is  probably  an 
earlier  stage  of  the  former,  and  is  rare* 

Mr,  Bennett  removed  one  from  the  common  duct  of  a  woman  aged  fifty- 
eight,  in  8t.  George's  Ho,spiral  \  the  specimen  was  shown  at  the  Pathologicid 
Society  of  Londtju  in  May  l<S94.  The  growth  wa.s  white  ami  somewhat 
granular  to  the  naked  eye,  and  it  wa«  in  immediate  rcLitiun  with  an 
imjMicted  galbtitone.  I^IicroKt  opically  it  resembled  a  ghindular  polypua  of 
the  intestine.  The  papilloma  waa  apparently  ilue  to  the  irritation  of  the 
stone,  which  from  the  history  appeared  to  have  l>een  impacted  for  two 
months. 

Cancer,  in  most  if  not  in  all  cases,  is  secondary  to  gall-5>tones  ;  though, 
as  in  a  ciise  on  which  I  operated  and  whith  1  reported  at  the  Clinical 
Society  in  October  188^*,  they  may  not  always  be  found,  as  the  stones 
may  have  ])as8ed  into  the  bowel  before  the  operation. 

Although  these  tumours  are  usually  seen  in  the  common  dtict,  they 
may  occur  in  the  cystic  or  in  the  hejmtic  duct.  If  forming  in  the  cystic 
duct,  jamidice  will  be  alisent  at  first,  coming  on  later  when  the  growth 
advances  i^o  far  as  to  press  on  the  common  duct  ant]  obstruct  the  |wis»agc 
of  the  bile.  The  gall-bladder  enlarges  at  an  early  stage,  and  this  will 
probal)ly  be  the  earliest  sign  ;  pain  may  be  absent  unless  gall-8toncs  exist* 
when  the  usual  spasmodic  pain  will  occur  so  long  as  the  muscular  coat  of 
the  gall-bladder  n- tains  its  contractile  powder. 

When  the  growth  is  in  the  common  duct  jaundice  comes  on  at  an 
early  stage,  and  persists  thronghont,  the  liver  gi-adually  increasing  in 
size,  and  the  gall-bladder  also  enlarging  ultimately. 

iSuppurative  cholangitis  is  apt  to  sui>ervene,  in  which  case  the 
course  is  more  acute,  and  is  accompanied  by  fever,  ague-like  attacks,  and 
rapid  loss  of  flesh  and  strength. 

If  the  ttimour  form  in  the  hejmtic  duct,  jaundice  will  be  the  earliest 
symptom,  and  the  case  will  resemble  one  of  obstruction  \n  the  conunon 
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duct,  except  in  the  absence  of  enlargement  of  tlio  gjill-bladder.  Ni5ed)aB 
to  say,  the  disease  is  uniformly  fatal  tliough  operation  xtmy  deb&y  Uie 
final  catAstrophe.     The  growth  is  usualh'  a  L-ylimlrical  epithelioma. 

Besides  primary  au'cinoma  of  the  bile-ducts,  malignant  diseasG  may 
invade  them,  by  direct  continuity,  from  the  gall-bladder,  from  the  \M\* 
creas,  or  from  the  liver  ;  when  the  symptoms  are  those  of  growth  of  the 
bile-ducta  engrafted  on  the  original  disease. 

The  diagnosis  of  new  growth  from  gall-atones  in  the   bile-ducu  i 
practically   impossible ;    the   symptoms  are   the   sjiiue,    and    in    fact   tl 
two  fr eminently  coexist.     Thn  abscnee  of  |min   and  the  rapid  det^^ri ora- 
tion of  htndth  may  afford  a  little  help,  hut  in  some  ca^es  the  pain  i;s  a« 
acute  as  in  cholelithiasis. 

Cystic  dilatations  of  the  bile-ducts  are  indistinguishable  from  enlitrge* 
ments  of  the  galMiladder,  for  which  indeetJ  they  are  usually  midtakeu 
until  the  abdomen  is  opi-ned. 

The  operative  treutmunt  of  these  tumours  is  in  its  infancy,  and  thus 
far  has  nob  proved  very  satisfactory.  Any  gi'owth  sJiould  Iks  removed 
if  txissible  ;  btit,  where  this  is  inipraeticahle,  the  dilated  gall-bladder 
may  be  opened,  stitched  to  the  surface,  and  drained  ;  or  better  still,  it 
may  be  drained  into  the  duodenum  or  jejunum  by  making  an  anasto* 
mosis  by  nie^ins  of  a  Murphy's  buttctn.  Choledochostomy  in  cystic 
dilatation  of  the  bile-tlucts  h;vs  not  yielded  goo4l  results ;  whereas  the 
estabbshraent  of  an  an^xstomosis  between  the  cyst  and  the  intestine,  so 
far  a-i  our  experience  has  gone,  has  l>een  so  s^itisfactorv  as  to  establish 
some  claims  to  our  attention  4is  the  best  method  of  treatment 

III  operating,  it  is  import^mt  to  bear  in  mind  that  the  cause  of  dilata- 
tion of  the  ductus  may  l>e  a  removable  one,  such  as  gall-stones^  and  if  eo, 
and  if  reniuval  be  pruclicuble,  that  should  be  done. 

Gaij^stonks. — The  importance  of  this  subject  may  be  gathered  from 
the  fact  that  ]>o8t-mortem  records  on  Europeans  of  all  ages  and  of  both 
sexes  ])rove  that  gall -stones  arc  present  in  from  5  to  10  \yev  cent.  In 
Str^isburg  the  record  is  12  per  cent  (Schroeder),  in  Kiel  5  per  cent, 
and  ill  Mancht^ter  4*4  per  cent  (BrocklMUjk) ;  but  as  these  statistics  are 
taken  from  hosi)iial  piticnta  representing  the  working  classes,  who  are 
the  least  subject  to  gail-st**nes^  the  estimate  is  probably  l»clow  the  mark. 
On  the  other  hand,  in  lndil^  and  in  the  Efist  genenilly,  gall-stones  arc 
said  to  be  extremely  rare  ;  one  or  two  cases  only  have  been  recorded, 

Pathologry  and  Etlologry- — Gall*stones,  which,  when  small,  are  often 
spoken  of  as  biliary  sand,  may  vary  from  a  conciehon  just  jicrceptible  to 
the  naked  eye  up  to  a  mass  the  size  of  a  ten j lis  ball  or  even  larger. 
They  may  be  round,  egg-shaped,  barrel-sha|M:*d,  elongated  with  pointed 
ends,  or  angular ;  the  svn-face  lieing  smooth,  mam  mi  Hated,  or  inegnlarly 
faceted.  Gall-stones,  when  large,  are  usually  single,  but  when  small  or 
mwlerate  in  size,  several  hundreds  may  bo  pre^^ent  j  for  instance,  in  March 
1895  I  sueeessfully  removed  by  cholceystotomy  no  less  than  720  stones 
from  the  gall-bladder  and  dilated  cystic  duct  of  a  woman  aged  fifty-six. 
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Their  colour  is  varmble ;  in  some  cases  it  is  white  or  gray,  in  others  very 
diark,  or  tveii  quite  black  ;  the  ii=sual  colour  is  a  dark  yellow  or  brown.  In 
consistency  they  are  ordinarily  tinUj  but  may  without  mtich  ditiiculty  bo 
fractured  by  piessure  between  the  thumb  and  forefinger,  the  fracture  l»eing 
erystallinc ;  but  they  may  be  as  hard  as  a  Hthic  aeid  ealetdus,  or  as  soft 
as  half -set  putty,  The  chief  constituent  of  gall-stones  is  cholestei-in, 
which  always  occurs  in  the  crystalline  form  ;  but  bile  pigments,  bile  salts, 
lime,  mucus,  dcgenenited  epithelium,  and,  rarely,  foreij^'U  bodies  may  enter 
into  their  composition. 

Margarate,  stearate,  and  palmitate  of  lirae,  combined  with  mucus, 
usually  form  the  cement  which  binds  the  choleaterin  crystals  together  to 
form  a  concretion. 

Gall-stones  formed  almost  entirely  of  bile  pigment  may  be  seen ;  and 
on  two  occasions  I  have  found  soft  concretions  of  this  nature  in  large 
numbers  in  the  he|>atic  ducts  within  the  liver.  Since  eholesterin  is 
the  chief  eonstitnent  of  gall-stones,  our  attention  in  considering  their 
fonnation  nuist  las  directed  chiefly  to  the  physiology*  of  this  monatomic 
alcohol,  which  occurs,  nonnally,  not  only  in  the  blood,  btit  also  in  the 
various  organs  of  the  body. 

Although  eholesterin  is  always  present  in  the  bile  in  a  proportion, 
according  to  difl'erent  authors,  varying  from  045  to  1*18  per  cent,  very 
little  is  known  of  the  processes  which  detcmunc  its  existence.  As  there 
is  no  proof  that  the  liver  exeretes  eholeBlerui  from  the  blood,  or  that  it 
is  a  result  of  hejxiiic  metabulism,  we  are  driven  to  the  conclusion  that  it 
is  formed  in  the  bile  ducts  or  gall-bladder  ;  and,  as  it  is  found  in  other 
passages  lined  by  mucous  membrane  where  there  is  no  bile  near,  there  is 
no  reason  to  believe  that  it  is  formed  from  any  constituent  of  the  t)ile, 
but  rather  that  it  is  a  product  of  the  epithelium  of  the  Itile  passages — 
that,  in  fact,  it  is  a  secretion  of  raucous  mcml*ranc3  generally  [vide 
p.  34]. 

Why,  when  ordinarily  present  in  all  persons,  eholesterin  shotUd  form 
concretions  in  some  and  not  in  others,  may  be  dependent  on  several 
causes;  possibly  in  some  cases  eholesterin  occurs  in  p<:*sitive  excess,  while 
in  others  there  may  be  a  dim iim lion  of  the  bile  s;dts  which  should  hold 
the  chulestcrin  in  solution,  or  it  may  even  be  precipitiited  from  solution^ 

Tlierc  ij4  no  doubt  that  catarrh  of  the  nuicous  membrane  of  the  bile 
passages  increases  the  amount  of  eholesterin  present,  and  that  the  longer 
bile  remains  in  the  gall-bladtler  the  more  eholesterin  it  will  contain. 
Anything,  therefore,  which  causes  stagnation  of  bile  may  dispose  Xxy  galb 
Btones ;  on  the  other  hand,  whatever  leads  to  a  regular  emptying  of  the 
bile  passages  will  tend  to  clear  out  such  detritus  as  cast-otf  cells  and 
incipient  eollections  of  eholesterin  crystals  and  mucus,  and  thus  to 
prevent  the  formation  of  gall-stones.  Among  the  remoter  causes  we  must 
consider  age,  sex,  habits,  *lress,  diet,  diathetic  conditions  and  diseiise. 

Agt, — Although  gjdl-stones  may  occur  at  any  age,  and  even  in  the 
newly-boni  (Portal  and  IJeutaiul),  they  are  rarely  found  under  the  ages 
of  25  or  30 ;  Schrocder  says  that  under  the  age  of  20  the  percentage  is 


2*4  ;  from  20  to  30,  32  ;  from  30  to  40,  11  5  j  from  40  to  50.  IM  ; 
from  50  to  60,  9-9  ;  and  over  60,  25'2  per  cent. 

iSVjt. — tiiill- stones  occur  more  frequently  in  women  th/m  in  men; 
Scliroeder  finds  that  in  Germany  tliey  are  found  in  20  pi?r  cent  of  female^ 
and  in  4*4  per  cent  of  male  necropsies.  Out  of  228  autopsies  oo 
women  in  tlio  Ma. n Chester  Koyul  Infirmary,  Dn  Brockbank  found  1^ 
and  out  of  542  post-mortem  examinations  in  men»  16  cases  of  gall-stooee; 
which  gives  7 "9  per  cent  in  female,  and  2  9  per  cent  in  male  suhj«^:tB. 

Pregnancy  would  seem  to  he  a  factor  in  the  causation  tif  gail-stoiiQ% 
as,  in  a  large  series  of  aises,  90  per  cent  of  women  affected  had  been 
pregnant.  The  wearing  of  corsets,  wdiich  tend  to  force  down  the  front  of 
the  liver,  and  to  depreaa  the  futidiis  of  the  gall-1»ladder,  is  prolmbly  a 
distinct  etiological  factor,  efipecially  when  coml>ined  with  w^ant  of  exercise^ 

HabiU. — ^Warit  of  exercise,  whether  from  lethargy  or  from  n6<^68«jty, 
as  in  some  forms  of  chronic  heart  dispense,  leads  to  stagnation  of  bile  in 
the  g!ill-bladfier^  and  to  the  deposition  of  cholesterin ;  since  the  gall- 
bladder  is  unaided  in  its  expuliiive  effoit^  by  tbe  abdominal  musclea 

Catarrh  of  the  gall  bladder  and  bilo-diicts  probably  acta  as  a  cause  in 
two  w^iys ;  in  the  first  place,  it  le^tda  to  stagnation  of  bile  by  paresis  of 
the  muscular  coats  of  the  passages,  and  in  the  second  place  by  increasing 
the  amount  of  cholesterin  present* 

IM. — The  following  facts  go  far  to  prove  that  diet  exorcises  a  strong 
influence  in  the  formation  of  galbstones.  It  seems  pmbable  that  free 
cholesterin  in  the  bile  fiassages  is  due,  in  many  cases,  t-o  the  deficiency 
of  the  solvents  of  it  in  the  liile  ;  these  solvents  being  the  glycocholate 
and  Uiurocholate  of  stxla  which  arise  from  the  metabolism  of  nitrogenous 
foo<is*  If  the  supply  of  nitrogen  in  the  fuotl  be  limited,  ihc  bile  salts 
will  be  diminished  atid  cholestcriti  may  be  jn-eci  pita  ted.  This  may  serve 
to  expldn  the  presence  of  gidl-atoncs  in  gouty  persons  who  on  account 
of  the  lithic  diathesis  limit  their  intake  of  nitrogen.  The  larger  consump- 
tion of  farinaceous  food  in  Ctermany  may  also  serve  to  explain  the  greater 
prevalence  of  gall-stones  there  than  in  England,  w^here  meat  enters  more 
extensively  into  the  dietary.  In  diabetes,  w^hen  nitrogenous  food  is 
prescribedt  galbstoncs  are  rarely  found. 

Thudichura  in  his  work  on  gall-stones  states  that  he  cannot  find  any 
reconled  instance  of  the  discovery  of  gall-stones  in  the  wild  carnivora  ; 
though  on  two  occasions  they  have  been  found  in  the  gall-bladders  of 
domesticated  carnivora.  On  the  other  hand,  Hrocklwink  could  tind  no 
evidence  of  their  occurrence  in  wild  hcrbivora,  thotigh  at  times  they  are 
found  in  domesticated  horses,  cattle  and  sbeep^  as  well  as  in  pigs.  More- 
over, in  jmmpered  dogs  im]  (m  fanriaceous  fr>i>t!s  they  arc  found  occa- 
sionally. In  man  who  is  oranivoroiis  they  occur  in  from  5  to  12  per 
cent. 

It  will  thus  be  seen  that  in  those  w^ho  tiike  an  abundance  of  albuminous 
materials  in  their  food,  and  where,  therefore,  the  bde  salts  are  in  sufficient 
quantity,  there  is  little  tendency  to  the  deposition  of  cholesterin;  where^is 
when  little  albuminotis  food  is  taken,  and  the  bile  siilts  aie  prestunably 
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insufficient  to  hold  tlie  cholesierin  iii  auspenaion,  gdl-stones  form ;  this 
tendency  is  aided  by  insufficient  exercise^  as  in  stall-fed  cattle,  pampered 
dogs,  and  indr4ent  men.  The  formation  of  some  gallstonea  conUiining 
lime  may  jx)ssibly  be  caused  by  drinking  hard  water,  but  this  is  by  no 
means  proved.  An  insufficiency  of  diluent  drinks  may  possibly  act  as  a 
cause,  and  I  think  I  have  found  this  to  be  a  factor  in  some  ciJSiS. 

Syiiipt43ins,^In  discussing  the  symptoms  of  cliolelitlnasis  we  must 
note,  in  the  first  place,  that  gall-stones  may  be  found  after  death  with- 
out having  productnl  any  eymptoras  during  life.  In  such  cases  they  are 
as  a  rule  in  the  gall-bladder,  and  not  in  the  ducts  ;  and  there  are  no 
tigns  of  irritation  in  the  shape  of  adhesions.  But  more  than  this ;  there 
can  he  no  doubt  that  even  a  large  gall-stone  may  ulcerate  its  way  into  the 
bowel,  and  produce  symptoms  of  intestinal  obstruction,  with  few  or  no 
signs  to  indicate  that  such  serious  organic  mischief  has  been  going  on.  It 
foUowa,  therefore,  that  in  considering  cases  of  intestinal  obstruction,  galb 
atones  cannot  be  excluded,  though  there  has  been  no  symptom  of  chole- 
lithiasis. It  is  just  possiljlo  that  as  some  persons  may  pass  urinary  stones 
with  few  or  no  symptoms,  so  others  may  pass  small  biliary  stones  ;  this, 
however,  has  yet  to  be  proved^  and  in  the  meantime  it  is  difficnlt  to 
explain  why  in  some  persons  g^i II -stones  should  produce  such  serious 
trouble  and  in  others  none  at  all. 

In  certain  cases  there  may  he  a  history  of  dyspepsia,  "with  depression 
of  spirits  and  a  feeling  of  discomfort  or  w^eight,  or  even  illdefined  pains 
over  the  rii^'ht  side  of  the  abdomen;  but  an  entire  absence  of  those 
characteristic  symptoms  which  give  definiteness  to  diii gnosis. 

The  oriitmiry  symptoms  of  cholelithiasis  are  imroxysmal  attacks  of 
pain  w^hich,  occurring  at  irregular  intervals^  often  without  apparent  cause, 
start  in  the  right  hypochondrium  or  in  the  epigastrium,  and  radiate  thence 
over  the  abdomen  and  ili rough  to  the  right  scapula.  The  attacks  are 
often  accompanied  by  sickness  or  vomiting  and,  if  severe,  by  collapse. 
They  may  be  follow^ed  by  jaundice  with  its  well-known  symptoms,  but 
this  is  frequently  absent.  At  times  a  feeling  of  fulness  in  the  right 
hypochondrium  accompanies  the  attack ;  but  the  formation  of  a  tumour 
docs  not  occur  as  a  rule  unless  the  ducts  are  blocked.  Accompanying 
these  special  symptoms  will  usually  he  found  much  depression  of  spirits, 
want  of  appetite,  dyspepsia,  and  loss  of  weight. 

According  to  Naunyn,  there  is  a  regular  and  an  irregular  form  of  the 
disease.  The  former  occurs  where  the  calculi  are  simply  lodged  in  the 
gall-bladder,  or  the  stones  pass  along  the  ducts;  the  latter  is  seen  when 
there  is  infectious  angiocholitis,  with  abscess  in  the  liver,  fistula,  and  other 
complications  (see  sections  on  Inllammatory  Affections  of  the  Gall-bladder 
and  Bile-ducts). 

The  following  symptoms  will  be  considered  in  detail  :— 

(tf )  Paro.n/snml  pairu  —  For  the  most  part  the  patient  complains  of 
pain  under  the  right  costal  margin  or  in  the  epigastrium,  whence  the  pain 
radiates  over  the  abdomen  and  to  the  rif;ht  scajmla ;  but  in  some  cases 
the  pain  radiates  to  the  left  shoulder.     These  attacks  come  on  suddeijy, 


when  the  patient  is  apparently  quite  well ;  and  usuully  end  by  causing 
imuaea  or  an  atUick  of  vomiting.  The  vomiting  leads  to  reliixation  of 
the  duct,  and  if  the  gall-etone  be  small  it  may  piiss  on  and  thua  end  the 
attack  The  seizures  eomc  on  without  apparent  cauBe,  although  at  uta» 
they  may  ap|>ear  to  be  caused  by  exertion  or  by  taking  food  Not 
infrequently  J  after  an  attack  has  |j4is^ed  oil',  a  dull  aching  is  felt  for  dome 
time,  perhaps  until  another  seizure. 

(6)  Ffmitinrij.-^Thon^h  as  a  rule  the  vomiting  is  paroxysmal,  it  may 
be  almost  continuous,  and  so  of  itself  prove  dangerous.  In  one  case  of 
this  kind,  on  which  1  operated  at  Sunderland,  the  patient  was  so  weak 
from  persistent  vomiting  that  I  feared  she  could  scarcely  bear  the  opera- 
tion  I  had  gone  to  perform  ;  and  even  after  the  cause  of  irritJition  hid 
been  removed,  the  vomiting  persisted  for  days :  idtimately,  however*  ahe 
made  a  satisfactory  recovery.  In  another  ca^e  which  I  saw  in  the  south 
of  Ireland  the  vomiting  had  been  so  incessant  that  the  patient  had  been 
fed  almost  solely  by  nutrient  enemas  for  six  weeks  befoi'e  I  operate  ',  and 
even  afterwards,  though  the  operation  was  satisfactory  and  the  after- 
progress  all  thai  could  be  desired  in  other  respects,  the  emesis  persisted 
for  a  fortnight,  and  ultimately  proved  fatal  from  sheer  exhaustioiK  The 
vomiting  as  a  rule  occurs  towards  the  end  of  a  seizure,  and  in  fact 
frequently  determines  its  cessation.  In  such  eases  the  stjoniach  contenta 
are  first  rejected,  after  which,  if  the  common  duct  be  free,  bile  is  vomited; 
at  times  I  have  even  seen  the  severe  vomiting  become  stercoraceous. 

(c)  Collapse. — On  several  occasions  I  have  seen  ptitients  so  profoundly 
collapsed  by  attacks  of  cholelithiasis  as  to  lc<ad  to  a  difficulty  in  diagnoeie; 
the  case  being  more  like  one  of  perforation  of  some  abdominal  viscus  or 
some  intra-abdominal  haemorrhage:  but  the  history  of  previous  seizures, 
and  of  the  onset  of  the  present  attack,  will  usually  help  us  to  arrive  at  a 
correct  diagnosis.  The  acute  agonising  p*iin  may  of  itself  cause  death, 
as  in  the  case  of  a  lady  whom  I  saw  in  considtation,  when  gall-stones 
were  diagnosed.  The  next  attack  of  piin  unfortunately  proved  fatal,  and 
at  the  autopsy  a  gall-stone  was  found  half  extnided  into  the  duodenumJ 

Not  only  may  the  agonising  pain  of  a  single  attack  prove  fatal,  but 
repeated  attacks  of  pain  occurring  one  after  the  other,  without  sufficient 
interval  for  recovery,  may  produce  very  serious  illness,  or  even  death  by 
exhaustion. 

{fi)  The  formalion  of  a  tumour  in  the  region  of  the  gall-bladder  is 
seldom  seen  in  acute  cttses  ;  yet  it  may  be  noticed  with  each  attack,  and 
it  is  then  due  to  the  violent  contraction  of  the  muscular  walls  of  the  gall- 
bladder on  its  contents.  It  is,  however,  a  frequent  sign  in  the  more 
chronic  cases,  as  is  ftdly  discussed  in  the  section  on  Tumours  of  the  Gall- 
bladder. 

(c)  The  presence  of  (fall- stones  in  ths  motions  after  an  attack  ia 
valuable  evidence,  but  their  absence  does  not  negative  cholelithiasis.     I 

^  Such  A  cn^  In  &  jonn^  and  healthy  married  wotnau*  ocourrtd  some  yeftn  Ago  in  m^ 
own  prartico :  ihu  stone  had  puied  alwut  fottr-flfths  of  the  way  dowti  the  coromoa  diiot 
Thoro  WAa  uo  other  morbid  coiidltioii.^£D. 
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have  operated  on  many  cases  and  found  gall-stones  wbero  none  had  at  any 
time  been  detected  in  tlie  motions,  aUhoag!j  diligently  sou^tit  for. 

The  way  to  search  for  gal  I -stones  \%  to  let  the  pitient  pass  the  motion 
into  a  solution  of  carbolic  acid^  to  have  it  well  stirred,  and  then  to  pass  it 
through  a  fine  sieve  with  about  ^V  ^"^^  mesh. 

ij)  Jaundice.—^  long  as  the  gall-atones  are  in  the  gall-ljladder  or 
cystic  duct  there  is  nothing  to  prevent  the  bile  from  jms^iiig  down  the 
common  duct  into  the  intestine  \  but  should  the  gall-stones  be  impacted 
in  the  common  duct,  the  passage  of  the  bile  is  obstructed,  and  jaundice 
ensues.  Intermittent  jaundice  may  also  occur  if  a  small  gall-stone  in  the 
common  duct  act  as  a  I  jail  valve  (Fenger), 

In  these  ci^^es  a  decision  concerning  operation  is  diflRcult ;  chronic 
jaundice  too  often  indicates  malignant  disease,  and  not  only  do  p^itients 
with  cancer  bear  o|>cration8  badly,  but  when  jaundice  is  associated  with 
it  there  is  the  same  tendency  to  persistcTit  oozing  of  bhjod  from  the  wound 
after  operation  as  there  is  to  spontaneous  haemorrhage  where  no  operative 
measures  have  been  ufidertaken. 

(9)  Ag\it-likt  aiiadi^. — Dr.  Ord  drew  attention  to  the  production  of 
intermittent  pyrexia  by  galbstoncs,  and  stated  that  bis  attention  had  been 
first  called  to  this  symptom  by  some  remarks  of  the  late  Dr.  Mtirchison 
on  a  case  of  a  distingiiished  medical  officer  whn,  after  his  return  to 
England,  was  attacked  at  regular  weekly  intervals  with  paroxysms  of 
shivering,  followed  by  fever  and  sweating.  He  was  supfxised  at  first  to 
have  a  recurrence  of  an  old  intermittent  fever,  and  later  to  have  hepatic 
abscess  ;  but  at  last  his  symptoms  indicated  and  the  necropsy  proved  that 
his  actual  and  only  disease  was  a  gall-stone  so  impacted  as  to  produce 
great  irritation,  but  not  complete  obstruction  of  the  common  duct. 
Similar  casc^  have  been  noticed  by  Charcot  (8),  who  argued  that  the  fever 
18  due  to  the  absorption  of  some  poison  into  the  blood.  Dr.  Murchison  was 
of  opinion  that  such  attacks  are  not  of  a  poisonous  or  septic  origin,  but 
are  due  to  nenous  irritation. 

From  the  cases  I  have  seen  I  should  think  that  both  explanations  are 
admissible  ;  the  fever  not  being  unlike  that  known  as  ''urethral,"  in  which 
the  same  contention  as  to  causation  arises,  In  a  very  interesting  and 
important  paper,  Dr,  Osier  of  Baltimore  (28)  says  that  the  combination  of 
the  following  symptoms  is  characteristic  of  the  existence  of  gall-stones 
in  the  commoti  duct,  and  is,  therefore,  valuable  in  distinguishing  between 
that  form  of  obstruction  aiid  malignant  tumour : — 

L  Jaundice  of  varying  intens=ity,  deepening  after  each  paroxysm, 
which  may  persist  for  months  or  even  years. 

2.  AgtKvlike  paroxysms  characterised  by  chill,  sweating,  and  fever, 
after  which  the  jaundice  usually  becomes  more  intense. 

3.  At  the  time  of  the  paroxysm,  pains  in  the  region  of  the  liver,  with 
epigastric  disturbance. 

This  is  fully  borne  out  by  ray  experience,  and  in  a  number  of  cases  of 
jaundice  of  several  months*  duration,  where  there  was  this  combination  of 
symptoms,  I  have  operated  and  found  gall-stones  impacted  in  the  common 
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duct,  and  have  succeeded  in  crushing  them  and  piissing  on  the  iT^^Ki^n\& 
into  the  bowel. 

In  addition  to  the  symptoms  already  mentioned,  the  follo\*'ing  compli- 
cations may  be  met  with,  and  may  constitute  the  prominent  changoa 
thrciitening  lifeaoil  requiring  treatment;  the  original  cause  having  perha] 
disiippeared,  or  l>eing  masked  by  more  seriouss  sequels: — (i.)  Iletis,  di 
to  atony  of  the  bowel,  leading  to  enormous  distension  and  to  the  symptui 
and  appeanmce  of  acute  intestinal  ol>8tniction,  apparently  the  corti 
quence  of  the  violent  pain,  (ii,)  Acute  intestintil  obstruction  dependi 
on  :  {o)  paralysis  of  gut  due  to  local  peritonitis  in  the  neighbourhood 
the  gall-bladder;  (//)  vnh^ulus  of  small  intestine;  (r)  impaction  of  a  lai 
gall-stone  in  some  part  of  the  int^istine  after  ulcerating  i^  way  from  the 
bile  channels  into  the  bowel ;  id)  stricture  of  intestine  or  adventitious  band 
original ly  produced  by  gall-.^tune8.  (iii )  General  haemoiThages,  the  result 
of  long-continued  jaunrlice,  either  dependent  on  galbstonea  alone  or  on 
cholelithi.i^ia  associated  with  malignant  disease.  (iv,)  Localised  peri- 
tonitis pr^xlucing  adhesions^  which  may  then  become  a  source  of  trouble 
and  pain,  even  after  the  gall-stones  have  been  got  rid  of.  1  btdieve  that 
nearly  every  seivious  attack  of  liiliary  colic  is  accompanied  liy  adhesive 
peritonitis,  as  my  experienc«  is  that  adhesions  are  fuund  in  all  cases  where 
there  have  been  characteristic  seizures,  (v,)  Dilatation  of  stomach  depend- 
ent nn  adhesions  around  the  pylorus,  (vi.)  Ulceration  of  the  bile  jmssages 
establishing  a  fistula  between  them  and  the  intestine,  (vii,)  Stiicture  of 
the  cystic  or  common  bile-duct.  (viiL)  Abscess  of  the  liver,  (ix.)  Localised 
peritoneal  abscess,  (x.)  Abscess  in  the  abdominal  walls,  (xi.)  Fistula 
at  the  umbilicus  or  elsewhere  on  the  surface  of  the  abdomen,  discharging 
mucus,  muco-pus,  or  bile,  (xii.)  Empyema  of  the  gall  bladder,  (xiii.) 
Suppurative  cholangitis.  (xiv.)  Septicjemia  or  pyiemia.  (xv.)  Phleg- 
monous cholecystitis,  (xvi,)  Gangrene  of  the  gallbladder,  (xvii,)  Per- 
forative peritonitis  due  to  ulceration  or  to  rupture  o!  the  gallbladder  or 
ducts,  (xviii.)  Extravasation  of  bile  into  the  general  peritoneal  cavity. 
(xix.)  Pyelitis  of  the  right  side,  (xx.)  Cancer  of  the  gall-bladder  or  of  the 
ducts,  (xxi.)  Subphrenic  absceas.  (xxii.)  Empyema  of  the  right  pleura, 
(xxiii.)  Pneumonia  of  the  lower  lobe  on  the  right  side,  (xxiv.)  Chronic 
invalidism  and  inability  to  perform  any  of  the  ordinary  business  or  social 
duties  of  life. 

Diagrnosis. — In  the  sections  on  Tumours  of  the  Gall-bladder  and 
on  Inflammatory  Affections  of  the  Bile  Passages  the  diagnosis  of  the 
complications  of  gall-stones  is  more  fuliy  dwelt  upon ;  so  that  in  this  section 
it  is  only  necessary  to  remark  on  the  diagnosis  of  uncomplicated  cholelithic 
attacks :  under  this  heading  we  have  to  consider  the  several  ailments 
which  may  produce  painful  seizures  in  the  right  side  of  the  abdomen. 
These  are : — (a)  Hysteria  or  nervous  spasms  ;  (^)  Acute  dyspepsia  with 
flatulency ;  (y)  Appendicular  colic ;  (B)  Right  renal  colic ;  («)  Spinal 
neuralgia ;  (f)  Xralignant  growth  in  or  near  the  liver ;  (y^  Pyloric 
stenosis  ;  (t^)  Lead  colic» 

The  diagnosis  chiefly  rests  on  paroxysmal  attacks  of  pain,  starting  in 
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the  right  hypocbondrium,  and  radiating  thenco  over  the  abdomen  and 
through  to  the  right  aciipula — the  attacks  being  ufteii  accornparued  by 
vomiting  or  collapse,  and  somelimt-s  ful lowed  by  jJiundiee,  although  jamidite 
id  fret|ucutly  absent.  If  jaundice  be  |h?i  sisterit,  the  presence  of  malignant 
dise^ise  muy  bu  suspected.  If,  however,  the  jaundice  be  dependent  on 
gall-stones,  ague-like  attacks  will  prol>ai>ly  be  present. 

Just  as  in  appendicitis  there  is  tenderness  over  M^Burney's  point, 
so  in  gall-stones,  with  very  few  exceptions,  marked  tendernefe*i  will  be 
found  on  pressijig  the  finger  deeply  over  the  region  of  the  gal  1- bladder,  or 
over  some  point  between  the  ninth  costiil  cartilage  and  the  umbilicus. 

In  several  cases  that  I  have  seen,  the  pain  in  the  so-called  ** spasms" 
has  been  referred  to  the  left  side,  thence  radiating  to  tlie  left  infra- 
scapular  region ;  and  in  operating  on  such  ciises  I  have  found  the  pylorus 
adherent  to  the  gall-bladder  or  cystic  duct.  In  hysteria,  the  irregularity 
of  the  attacks,  their  association  wnth  other  neurotic  phenomena  such  jis 
polyuria,  globus  hystericus,  and  so  forth,  together  with  the  absence  of 
collapse  and  of  the  physiciil  signs  of  gall-stones,  will  enable  us  to  arrive 
at  a  correct  conclusion.  In  acute  dyspepsia  with  flatulency,  the  relief 
following  on  simple  treatment,  the  jmin  over  the  stomach  rather  than  over 
the  gall-bladder,  the  discovery  of  a  manifest  cause  and  the  absence  of 
serious  symptoms  disiingnish  so-ealle^l  stomach  **spji8ma"  from  gsdl-stone 
atla4:ks.  In  appendicular  colic,  the  almost  univer*sal  signs  of  tenderness  at 
a  point  midway  between  the  anterior  superior  spine  of  the  ilium  and  the 
umbilicus  ("M'Burneys  point"),  the  presence  of  a  swelling  in  the  right 
iliac  fossa  or  near  it,  and  the  absence  of  right  scapular  p*iin,  render  the 
diagnosis  of  this  condition  free  from  serious  difficulty,  though  in  ciises  of 
phlegmonous  cholecystitis  w4th  peritonitis  the  latter  has  sometimes  been 
attributed  to  appendicitis  instead  of  its  actual  cause.  In  right  renal  colic, 
the  associated  urinary  symptoms,  together  with  the  character  of  the  urine 
and  the  pain  passing  down  the  right  geni to-crural  nerve  into  the  testicle, 
are  distinctive. 

In  lejul  colic,  the  more  or  less  persistent  "stomach  ache,"  the  absence 
of  the  usual  gjilbbladder  paroxysms,  and  the  presence  of  a  blue  line  on 
the  gums,  will  usually  assist  in  the  diagnosis ;  but  if  in  doubt,  the  result 
of  treatment  by  iodide  of  potassium  and  saline  aperients  will  shortly 
clear  it  up. 

In  pyloric  stenosis,  if  accompanied  by  iwlhesions  around  the  jiylorus, 
the  symptoms  are  not  uidike  those  of  galbstones,  \v\i\\  which,  in  fact,  the 
affection  may  be  associated,  as  in  several  cases  I  related  before  the  Clinical 
.Society  in  1893.  The  presence  of  dilated  stomach,  the  characteristie 
vomit,  the  contraction  of  the  stomach  wall,  the  pain  in  the  left  of  the 
abdomen,  and  the  absence  of  the  characteristie  gall-bLidder  pain,  will 
usually  establish  the  diagnosis. 

In  sjiinal  neuralgia,  the  presence  of  tenderness  over  the  spine,  the 
course  of  the  p^un  along  the  branches  of  the  corrt^^pomling  spinal  nerves, 
the  presence  of  tenderness  of  the  skin,  and  the  absence  of  collapse  and  of 
vomiting  put  aside  all  difficulty. 
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In  maligfiant  disease,  the  absooce  of  paio  and  toiidemesa,  or*  if  pain 
bo  present,  its  continued  character,  tlia  gradual  and  persistent  loas  of 
fleshj  and  the  more  marked  failure  of  strength^  usually  indicate  the  seriouB 
nature  of  the  affection.  The  persistence  of  jaundice  when  once  it  super- 
venes, the  almenco  of  ague-like  attacks,  and,  if  the  disease  involve  the  heiid 
of  the  pancreas,  the  almost  constant  presence  of  a  tiimoiu*  due  to  enlarge- 
ment of  tlie  gall -111  adder,  aBbrd  landmarks  which  as  a  ndo  prove  tnie 
guides  ;  hut  in  many  aiaea  gall-stones  exist  along  with  malignant  disease, 
and  then  these  symptoms  become  indeterminate,  though  the  rapid  wasting 
and  loss  of  strength  will  often  lead  to  a  successful  diagnosis  of  the  co- 
existence of  the  two  conditions.  If  ntxlules  fonn  in  the  liver,  and  if 
ascites  with  cedenia  of  the  feet  supervene,  the  condition  becomes  manifest 
at  once. 

The  so-called  diagnostic  operations  of  sounding  for  gall-stonefi,  and 
aspiration  of  a  dislended  gall-hladderi  I  believe  to  be  futile  and  dangerous  ; 
a  small  exploratory  incision  is  far  better,  whether  for  information  or 
treatmcut. 

The  treatment  of  gall-stones  may  be  considered  under  the  headingi 
— ^Preventive,  Palliativ'e,  and  Kadiccd.  The  two  former  resolve  them- 
selves into  medical,  the  latter  into  surgical  treatment. 

Me*  iuji  I  treat  n  ten  /.—  The  \  iro  v  e  n  ti  v  e  t  re;  it  me  ri  t  of  cbolel  i  t  h  iasis  is 
chiefly  a  matter  of  diet,  exercise,  and  general  hygienic  surroundingR. 
As  women  suffer  fr^mi  gall-stones  much  more  frei|Uently  than  men,  it  has 
lM3cn  thought  that  their  imxle  of  dre^s,  and  especially  the  wearing  of  stays, 
may  be  one  of  the  c^iu.ses ;  but  prolmbly  the  want  of  sufficient  exercise, 
with  constiimtion  and  rich  living,  its  frequent  concomitants,  are  more  to 
blame.  In  prescrilting  pro{ihy lactic  mefisures  one  would  recommend 
rutiimal  clothing  (which  of  course  incluiJes  the  avoidance  of  tight  lacing), 
tempenince  in  diet,  warm  baths,  fresh  air  and  regular  exercise.  In 
regaril  to  diet,  more  depends  on  temperance  th;m  on  the  choice  or  refusal 
of  certain  foods.  In  giving  directions  on  diet  pjilients  may  with  advan* 
tage  bo  told  to  avoid  over-indulgetice  in  sweet  and  starchy  foods  and 
in  rich  dishes,  which  tend  to  induce  dyspepsia.  Alcohol  should  otdy  be 
taken  in  mixlcration,  well  dilutcil,  and  with  food. 

According  to  the  views  expressed  in  considering  the  cause  of  ihe 
formation  of  gall-stones,  either  a  j^uthciency  of  abiuniinotis  food  in  the 
Hha[>e  of  meats  or  game  should  be  taken,  or  farinaceous  fiMxls  which  con* 
Uiin  a  fair  proportion  of  nitrogen.  If  there  be  any  benefit  in  the  a<lminis- 
tration  of  olive  oil,  the  use  of  butter  or  of  animal  fats,  if  taken  In 
quantities  short  of  producing  dyspepsiii,  should  have  a  similar  effect. 

I>r.  Lander  Brunton  gives  some  valuable  hints  on  treatment,  and 
shows  how  the  system  of  dieting  ado|)ted  at  certain  watering-places, 
when  comliined  with  exercise  ami  the  administration  of  diluent  beverages 
(water  l>eing  the  essential  element),  has  very  beneficial  results.  I  have 
been  accustomed  for  some  ye^irs  to  recommend  pjitients  suffering  from 
cholelithiasis  to  drink  a  tumblerful  of  the  natural  Carlsbad  water  with  a 
little  hot  water  before  brcakf«ist,  and  a  tumblerfid  of  simple  hot  water 
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before  the  kter  meals  ;  for  I  think  there  can  be  no  doubt  that,  as  a  rule, 

too  liitle  water  is  t^ken,  and  tho  luspiBsatetl  or  stiignant  hile  and  mucous 
de|>osit,  if  not  removed,  mil  tt  nd  io  the  long  run  to  form  eoiicrelioiis  ; 
just  as  drains,  if  not  Bushed  from  time  to  time»  will  become  blocked  by 
the  dei>osit  of  solitl  matter. 

Alkaline  sjilirie  waters  (particularly  the  hot  Carlslwid)  act  beneficially 
by  stimulating  the  peristalsijs  of  the  di^jestive  tnict,  and  increasing  the 
flow  of  blooii  to  the  alKlominal  organs.  In  the  peristalsis  the  bile 
passages  participate,  and  the  movements  of  the  bowels  act  as  a  form  of 
massage,  while  the  diso*ised  mucous  mendirane  benefits  by  the  increased 
flow  of  blood  The  injection  into  the  rectum  uf  large  quantities  of  hot 
water  serves  the  same  pmpose.  When  gall-stones  have  once  formed »  no 
medicine,  so  far  as  wo  know,  can  dissolve  them  or  produce  any  material 
benefit  except  by  way  of  palliation  ;  and  although  numerous  remedies 
have  been  vaunted  as  beneficial  in  the  dissohition  of  gall-stones,  their 
advocates  have  argued  ?i5  if  the  gLdl-stones  were  in  a  test-tube  ;  forgetting, 
app^irentlvt  that  no  drug  can  reach  the  concreticms  siive  by  a  circuitous 
route,  and  in  an  extremely  diluted  form  :  thns  benzoic  acid,  benzoat^  of 
floda,  salicylic  acid,  tui'pentine,  ether,  chloroform,  and  numerous  other 
agenta  reputed  to  be  beneficial,  can  really  have  no  material  efiect,  I 
would  not  for  a  moment  say,  however,  that  rational  medical  treatment 
may  not  restrict  the  increase  of  gall-stones  already  formed,  or  |>revent  the 
formjition  of  new  ones,  and  thus  prove  really  curative^  if  the  pitient  have 
the  gotMl  fortune  to  jmrt  with  those  already  fornunl 

The  experiments  of  Dr.  lirockbank  (5)  effectually  dispose  of  the 
supposition  that  the  Bo-called  saline  cholagogues  have  any  solvent  action 
on  gall-stones ;  for  after  allowing  concretions  to  stand  in  a  I  per  cent 
solution  of  the  various  salts  for  fourteen  days  and  then  weighing  them, 
be  found  that  there  had  been  no  loss  of  weight.  Among  the  ilnigs  ex* 
perimentcd  on  were  the  siilicylate,  the  sulphate,  the  Ijcnzoate,  the 
phosphate,  the  biciirbonate,  and  the  chloride  of  soda  ;  the  sulphate  of 
potash  and  the  chloride  of  ammonium. 

Similar  ex]>eriments  with  olive  oil,  oleic  acid,  and  a  solution  of  sapo- 
animalia,  yielded  far  ditFerent  results.  A  gall-stone,  place^J  in  pmo  olive 
oil,  in  two  days  h)st  68  j:»er  cent  of  its  original  weight,  and  then  broke 
up  into  small  pie<^s.  With  ]mre  oleic  acid  a  similar  result  ft>llowcd  in  a 
much  shorter  space  of  time :  a  small  gall-at-one  disiippeare*!  in  twenty- 
four  hours,  and  a  larger  one,  after  losmg  63  |»er  cent  of  its  wciglit  in  two 
days,  broke  up  into  small  fragments  in  four  days.  The  eiiectof  a  solution 
of  animal  soap  on  the  concretions  is  remarkable:  after  standing  for  a  few 
hours  in  a  5  per  cent  scdutirm,  a  gall-stone  becomes  coateil  with  a  bliush- 
white  filmy  matcnal,  and  in  time  the  solid  matter  becomes  viscid.  In 
view  of  the  fact  that  the  fidministration  of  olive  oil  is  said  to  exert  a 
curative  effect  in  cholelithiasis,  these  experiments  are  interesting ;  but 
as  there  is  not  the  slightest  evidence  that  the  oil  can  reach  the  gall-stone 
in  the  gall-bladder  or  cysiic  duct,  there  must  be  some  other  than  direct 
solvent  action  to  explain  the  beneficial  effect ;   indeed,  the  effect  itself  is 


doubtetl  hy  same  observers,  and  reqiiires  more  direct  proof  before  it  can  i>c 
accepted.  An  explaiijition  is  olTered  in  Dr.  Brockbaiik's  paper  :— **^Viiother 
expljiriatioii  of  the  reported  disjtppearanee  of  the  gall-stonea  after  hirge 
dosca  of  oil  may  be  derived  from  the  action  of  soap  and  fats  on  cholesteim 
A  digested  fat  passes  into  the  circulation  from  the  alimentary  <mnal  ia 
three  forms — ^as  unchanged  fat,  and  as  the  corresjMtnding  fatty  acid  and 
Boap.  All  occur  normally  in  the  bilei  and  the  amount  present  in  the  bile 
increases  with  the  amount  of  fat  taken  in  the  diet.  Oil,  fatty  acids,  and 
Boapa  all  dissolve  cholesterin  readily  and  break  up  a  gall-stone.  If,  then, 
the  oilj  fatty  acid  and  8oap  appear  in  the  hile  in  increiisod  amount  after 
large  doses  of  oil,  it  is  yary  pro  liable  that  the  gall-stone  is  attacked  by 
thenif  especially  by  the  soap,  and  in  time  is  dissolved,  or  so  reduced  in 
bulk  as  to  be  enabled  to  {>ass  out  into  the  duodeiuim,'* 

I  have  tried  olive  oil  in  laigo  doses  in  several  cases,  and  cannot  say 
that  1  ha\o  seen  luiy  guo<l  to  result  from  iu  employment,  unless  it  were 
in  one  case  of  impacted  calculi  in  the  conunon  dtict,  on  which  I  operated 
after  the  olive  oil  treiitinent  had  been  tried  for  some  weeks  ;  I  then  found 
that  the  gall'-itones  yielded  more  readily  than  usual  to  the  pressure  ol 
the  finger  and  thumb,  as  if  the  treatment  had  lessened  their  consistencj. 

The  oil  may  be  administered  either  by  the  mouth  or  by  the  rectum ; 
in  either  case  from  two  to  ten  ounces  should  be  given  daily.  It  is  not 
readily  taken  except  with  food,  and  then  it  is  apt  to  excite  dyspepsia. 

Dr.  ClorxJhart  gives  an  account  of  five  cases  of  probable  chule- 
lithiisis  in  which  olive  oil  had  been  administered  with  apparent  benefit* 
He  remarks :  **  With  reference  to  the  results,  I  wish  to  say  that  it  is 
obvious  thai  I  cannot  claim  for  these  ctises  anything  more  than  a  suspicion 
in  favour  of  the  value  of  the  administration  of  oil  In  no  one  of  the 
cases  have  giill  stones  been  proved  to  have  passed,  and  in  none  of  the 
cases  has  the  improvement  been  so  immediate  that  effect  and  cause 
certainly  go  together/'  Dr.  Kishkin'a  experiments  apparently  show  how 
a  misttikcu  idea  of  its  benefit  has  arisen.  The  stipjMJsed  caleiUi  which 
were  parted  with  were  found  to  consist  of  oleic^  palmitic,  and  margaric 
acids  combined  with,  lime  ;  and  similar  concretiotis  con  Id  be  produced 
at  any  time  by  giving  olive  oil  to  any  person  snflering  from  scanty  biliary 
secretion ;  no  true  galbsionea  were  ever  found  in  the  motions  after  the 
olive  oil  treat  me  fit.  ^ 

Belladonna  has  been  said  to  have  a  specific  action  in  cholelithiasis; 
and  I  can  conceive  that  if  a  small  concretion  were  passing  along  the  ducta, 
by  its  special  action  on  involuntary  nmscnlar  fibre,  it  might  aid  in  its 
expulsion.  Hut  my  own  experience  would  lead  me  to  dis^igree  entirely 
vrith  a  medical  writer  who  says  that  a  pill  containing  a  quarter  of  a  grain 
of  l>elladrinna  and  a  rjuarter  of  a  grain  of  piwlopliyllin  resin  is  a  remedy 
as  nearly  approaching  a  specific  as  it  is  possible  to  olitain. 

Massage  finds  a  strong  advocate  in  Dr.  George  Marley^  who  says: 
"For  without  doubt,  perseverance  and  opfwrtunity  will  in  the  end 
enable  thiin  (the  operators)  to  discover  gall-bladders  equally  as  readily 
as  the  trained    fingers  of  the  expert  do,  and  that,   too,   even   throu 
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aWotninal  parietes  so  thick  tliat  untrained  hands  cannot  so  much  as 
make  out  the  boundary  of  the  solid  liver  through  thtm.  While, 
again,  they  will  ultimatclj  find  that  they  >vill  l>e  aMo  to  extrude 
small  impacted  bilijiry  concretions,  he  they  in  the  shape  of  sand,  gravel, 
or  stones,  from  the  hile-duct  into  the  duodenum  with  as  much  safety  and 
certainty  as  they  can  imss  a  ciitheter  through  a  stricture  into  a  human 
urinary  bladder.  At  the  same  time,  for  the  sake  of  the  patient's  welfare 
as  well  as  their  own  reputation,  they  must  never  forget  to  be  as  careful 
in  the  mode  of  operative  procedure  in  the  one  case  k^  in  the  other, 
as  neirher  openition  is  invariably  unattended  with  danger.  This  is 
especially  the  case  when  the  manipulative  operation  has  been,  unfortu- 
nately, delayed  until  the  gall-stones  have  gro\^Ti  large  and  hard,  and»  on 
account  of  the  prolonged  pressure,  begun  to  ulcerate  through  the  tissues 
they  have  long  pressed  against'* 

It  is  scarcely  necessary  to  do  more  than  draw  attention  to  the 
description  of  the  gall-etonea  at  the  beginning  of  this  chapter  in  order  to 
point  out  how  futile,  nay  more,  how  injurious  nuissage  must  be  in  many 
cases,  however  skilfully  performed  ;  for  not  only  is  it  unlikely,  but  in  by 
far  the  greater  number  of  oises  it  is  utterly  impossible  that  the  concre- 
tions can  be  forced  thiough  passages  as  narrow  as  we  know  the  cystic  and 
common  ducts  to  be. 

Some  little  time  ago  I  was  called  to  a  distance  to  operate  on  a  patient 
who  had  been  under  this  treatment  judiciously  and  systematically  carried 
out^  and  had  nearly  died  under  the  process ;  so  that  I  had  to  operate  in  a 
much  more  unfavourable  condition  than  would  otherwise  have  been  the 
case.  Fortunately,  however,  I  was  able  to  remove  the  gall-stones,  and  the 
patient  is  now  welL  I  can  oidy  say  that  were  I  the  subject  of  chole- 
lithiasis I  would  not  submit  to  massage^  nor  could  I  conscientiously  recom- 
mend it ;  although  it  may  possibly  aid  in  the  expulsion  of  small  calculi, 
it  is  impossible  to  diagnose  the  absence  of  large  onea>  or  to  know  the 
exact  condition  of  the  ducts  which  may  possibly  be  ruptured  by  manipu- 
lation. 

During  a  gall-stone  attack,  relief  is  urgently  demanded ;  at  times  the 
drinking  of  a  pint  of  water  as  hot  as  it  can  be  taken,  especially  if 
combined  with  the  application  of  hot  fomentations  over  the  region  of  the 
liver,  w411  assuage  the  puin  ;  at  other  times  the  adminifilnition  of  thirty 
drops  of  spiritus  etheris  in  two  teaspoonfuls  of  chloroform  water  every 
quarter  of  an  hour  will  answer  the  same  purpose.  In  some  cases  I  have 
foimd  exalgine,  in  one-grain  doses,  dissolved  in  a  teaspoon ful  of  hot  water 
and  repeated  every  half-hour  for  three  or  four  doses,  to  prove  of  service. 

In  many  cases,  however,  the  oidy  satisfactory  remedy  is  a  morphia 
injection. 

SurficftJ  hfatmtni  —  After  medical  treatment  has  been  fairly  and 
fully  tried  and  failed^  I  think  both  physicians  and  surgeons  are  now 
agreed  that  surgical  measures  should  be  resorted  to.  While  chole- 
cystotomy  ia  generally  recognised  as  the  operation  to  be  aimed  at  in  the 
treatment  of  affections  of  the  gall-bladder  or  bile-duets,  especially  in 
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cholelitbiMsis,  it  is  often  impossible  to  say  what  operation  will  have  to  be 
done  until  the  abdomen  is  opened. 

The  indications  for  operating  would  seem  to  me  to  be  as  follows : — 

1.  In  frequently  recurring  biliary  colic  without  Jaundice,  ^vith  or 
without  enlargement  of  the  gall-bladder. 

2.  In  enlargement  of  the  gall-bladder  without  jaundice,  even  if  un- 
accompanied by  great  pain. 

3.  In  persistent  jsmndiee  ushered  in  by  pain,  and  where  recurring 
pains,  with  or  without  ague-like  paroxysms,  render  it  probable  that  the 
cause  ia  gall-stones  in  the  common  duct, 

4.  In  empyema  of  the  gnll-bladder. 

5.  in  peritonitis  starting  in  the  right  hypochondrium, 

6.  In  abscesses  around  the  gall-bladder  or  bile-ducts,  whether  in  the 
liver,  under  or  over  it. 

7.  In  some  oases  where,  although  the  gall-stones  may  have  passed, 
adhesions  remain  and  prove  a  source  of  pain  and  illness, 

8.  In  fistula,  mucous,  muco- purulent  or  biliary, 

9.  In  cerUiin  cjises  of  jaundice,  with  distended  gall-bladder  dependent 
on  some  obstmction  in  the  common  duct.  In  such  cases  the  increased 
risk  must  be  borne  in  mind,  as  maligmint  disejise  may  be  the  cause  of  the 
obstruction,  and  operation  in  such  cases  is  attended  with  greater  danger 
than  ordinary. 

10.  In  phlegmonous  cholecystitis  and  in  gangrene  if  the  case  be  seen 
and  recognised  at  a  sufficiently  early  stage  of  the  disease. 

Supposing  the  caise  to  be  a  suitable  one  for  cholecystotomy,  and  the 
gal bb ladder  and  ducts  can  bo  cleared  mthout  great  dithculty  by  means 
of  forceps  within  and  the  fingers  outsiile  the  ducts,  the  opening  in  the 
gall-bladder  can  be  sutored  to  the  aponeurosis — which  I  think  preferable 
to  skin  fixation — and  so  drained;  this  I  infinitely  prefer  to  immediate 
suture  of  the  opening. 

But  if  the  ducts  cannot  be  cleared,  what  may  be  done! 

{n)  Cholelithotrity,  or  crushing  of  the  gulbstones  in  place  by  me^ns  of 
the  finger  and  thumb,  ov  by  padded  forceps  j  I  have  successfully  per- 
formed this  operation  on  many  occasions,  and  I  prefer  it  to  the  more 
formidable  procedure  of  incising  the  ducts  or  of  fixing  the  gall-bladder 
to  the  intestine, 

(h)  Choledochotomy,  or  incising  the  duct,  whether  C3^8tic  or  common, 
the  incision  being  afterwards  eutured ;  this  is  no  easy  matter  on  account 
of  the  depth  of  the  parts  to  be  coapted ;  I  have  found  the  stitehi ng  to  be 
best  effected  by  means  of  a  rectangular  cleft-palate  needle.  A  drainage- 
tube  should  always  be  inserted  into  the  right  kidney  pouch  in  these 
cases  ;  and  if  a  transverse  incision  be  made  and  the  tube  brought  out 
through  the  lower  end  of  this,  the  drainage  is  so  efficient  that  even  if  the 
sutures  fail  to  close  the  wound  in  the  duct  there  will  be  little  fear  of 
extravasation. 

(f)  Cholecystenterof^tomy,  or  the  mnking  of  an  aniistomosis  between 
the  galbbladder  and   intestine,  is  easily  etfected  if  the  gall-bladder  be 
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dililedi  but  with  difficulty  if  the  gull-hladder  he  contracted,  as  often  ia 
the  case.  I  have  performed  this  operatiori  six  tiiiiGs,  with  immediate 
success  and  recovery  in  all,  nud  with  complete  and  permanent  cure  in 
fiva  My  decalcified  hone  bobbin  enabled  me  to  accomplish  the  anas- 
tomosis rapidly.  However,  I  used  **  Murphy's  button"  in  mj  last  three 
cases,  and  in  future  I  shall  always  employ  it  in  such  cases,  as  being  a 
more  speefly  method, 

(f/)  The  daily  injection  of  fluids,  after  an  interval  of  some  days, 
through  the  cholecystotomy  opening,  which  will  cither  soften  or  dissolve 
the  concretions.  For  tbia  I  have  used  hot  water,  ether,  and  ether  and 
turpentine  with  more  or  less  success;  but  I  think  Dr.  Brockhanks 
suggestion  to  use  an  injection  of  olive  oil,  or  of  oleic  acid,  or  a  0'5  per 
cent  sohition  of  sapoaiiinmlis,  is  worth  a  fuller  trial. 

{^')  Cholecystectomy,  or  excision  of  the  gall  lilad«ler,  can  seldom  Ikj 
advisable  or  necessary  as  a  primary  operation  in  gall-stones,  and  extremely 
rarely  possible  in  malignant  disease.  It  may  be  required  as  a  secondary 
operation  in  cases  of  stricture  of  the  cystic  duct,  the  common  duct  being 
free.  On  throe  occasions  in  which  I  have  excised  the  gall-bladder  it  was 
for  mucous  fistula  depending  on  stricture  of  the  cystic  duct  following  on 
galbstones,  and  all  the  patients  were  completely  and  permanently  cured. 

In  cholecystotomy,  where  it  is  irapoasihie  to  bring  the  margins  of  the 
incised  gidl-bladder  into  the  wound,  and  where  the  parietal  peritoneum 
cannot  be  tucked  down  to  meet  the  ti\g<(^%  of  the  opening,  I  have  made  a 
tube  of  the  omentnni ;  but  in  such  cases  no  hesitation  need  he  felt  in 
tmstjiig  to  a  drainage-tube,  as  the  peritoneal  cavity  soon  becomes 
occluded  around  the  dmin^  and  there  is  little  or  oo  tendency  for  the 
bile  to  poiss  among  the  viscera;  a  suprapuliic  drainage  opening,  therefore, 
is  quite  unnecessary. 

The  combined  button  and  drainage-tube  suggested  by  Dr.  Murphy 
may  prove  useful  in  some  cases  of  this  kind  \  but  as  the  gall4jkdder  is 
uaually  shrunken,  I  suspect  it  will  be  of  sen' ice  in  exceptional  eases  only. 
With  very  few  exceptions,  I  have  found  a  vcriical  incision  along  the  upper 
part  of  the  right  linea  semihuiaris  Un  give  ample  room,  but  if  required  I 
have  not  hesitated  to  get  further  room  by  a  transverse  cut  in  addition. 

Suture  of  peritonenm,  aponeurosis,  and  skin  by  se|iarate  stitches 
effectually  guards  against  ventral  hernia,  if  the  patient  be  kept  recumbent 
for  from  twenty -one  to  twenty-eight  days  ;  and  if  a  firm  oval  pad  be  worn 
tinder  a  belt  for  a  few  months  subsequently.  In  all  cases  strict  antiseptic 
preciuitions  should  be  observed,  and  the  abdomen  must  be  left  as  clean 
and  dry  as  possible. 

In  conclusion,  I  would  emphasise  that  with  due  skill  and  adequate 
care,  operations  on  the  gall-bladder  and  bile-ilucts  are  among  the  most 
successful  of  the  major  operations ;  but  as  many  of  them  are  extremely 
difficulty  and  as  it  is  impossible  to  say  beforehand  whether  any  case  may 
not  prove  so,  I  think  such  surgical  work  sboidd  be  undertaken  only  by 
thode  who  have  had  experience  in  alxlominal  siugery,  and  who  have 
witnessed  or  helped  in  several  operations  of  this  kind.     As  soon  as  this 
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riile  is  undcrstooil  we  shall  cease  to  witness  the  varying  rates  of  mortality 
ill  the  haiida  of  different  operators — -from  50  to  almost  0  per  cent — mid 
we  shall  probably  find  that,  excluding  cases  of  malignant  disease  associated 
with  jaundice^  the  all-round  mortality  will  not  exceed  5  per  cent  I  hope 
the  time  is  not  far  distant  when  it  will  be  fully  recognised  that  tboiigh 
cholelithiasis,  so  far  as  its  causes  and  its  early  treatment  are  concerned, 
is  distinctly  a  condition  for  medical  treatment,  it  is  both  unjust  to  the 
patient  m^A  unfair  to  the  profession  to  continue  medical  treatment  and 
to  postpone  surgicjd  aid  until  ear  ions  complications  supervene,  or  the 
patient  is  almost^  if  not  quite  past  reHel 

A*  W.  Mayo  Robson. 
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CHOLANGITIS 

Infkctive  Cholangitis,  or  infective  catarrh  of  the  bUe-ducts,  is  usually 
due  to  gall-stones  in  the  common  duct,  which  favour  the  entrance  of 
organisms  from  the  intestine  through  the  duodenal  orifice. 

Courvoisier,  Osier,  and  Fenger  have  eaeh  described  the  bdl-valve 
action  of  gall-stones  in  a  dilated  common  hile-duct  or  iti  the  ampulla  of 
Vat^r ;  thus  accoimting  for  the  intermittent  character  of  the  jaundice  and 
the  irregular  course  of  the  disease. 

Charcot  was  one  of  the  first  to  describe  the  disease  under  the  name 
of  inter mitient  hepatic  fever. 

I  have  operated  on  a  considerable  number  of  cases  of  infective  chol- 
angitia  dependent  on  gall-stones  in  the  common  duct,  but  although  on 
several  occasions  the  gall-stones  were  freely  movable  or  even  floating, 
in  bj  far  the  greater  number  they  were  multiple  and  more  or  leas 
impacted. 

The  usual  history  is  one  of  spasms  for  several  years  without  jaundice ; 
then  comes  a  more  severe  seizure  followed  by  temporary  icterus.  If  the 
gall-stone  pass,  there  is  an  end  of  the  trouble  ;  if  not,  the  next  attack  of 
pain  is  probably  followed  at  once  by  a  shiver  and  by  all  the  sj'mptoms 
of  an  "ague  fit/*  the  temperature  frequently  reaching  104°  or  105^ 
After  it  has  passed  off,  the  akin  is  more  deeply  tinged  and  the  jaundice 
may  persist,  though  inconstant  in  degree  ;  it'  rarely,  however,  disappears 
completely  between  the  attacks ;  there  is  usually  a  slight  icteric  tinge  of 
the  conjunctiva,  even  though  the  interval  between  the  attacks  may  be 
one  of  weeks  or  months.  The  rigors  may  be  repeated  daily  or  at 
irregular  intervals. 

The  gall  bladder  may  be  felt  as  an  enlargement  below  the  right 
costal  margin,  but  this  is  not  usual,  as  if  gall-stones  be  present  it  is 
more  common  to  find  the  gall-bladder  contracted.  The  liver  at  first  is 
not  enlarged,  but  later  it  may  descend  considerably.  Tenderness  over 
the  gall  bladder  or  in  the  epigastric  region  can  generally  be  elicited.  There 
is  usually  well-marked  loss  of  flesh  and  strength  ;  and,  if  unrelieved  by 
nature  or  art,  the  disease  may  run  on  into  suppiu^tive  cholangitis  and  its 
complications. 

Infective  cholangitis  may  persist  off  and  on  for  years,  and  may  lead 
to  recovery  ;  on  the  other  hand,  it  may  assume  an  acute  form  and  lead 
to  death  from  pain,  biliary  toxjemia  and  exhaustion.  The  com  plications 
which  may  follow  are  ditfuse  hepatiti.%  abscess  of  the  liver,  cholecystitis 
and  empyema  of  the  gall-bladder,  perfomtion  of  the  ducts,  endocarditis, 
pleuiisy,  pneumonia,  and  other  septic  diseases. 

Diagnosis. — Ague,  being  now  a  rare  disease  in  England,  is  not  so 
readily  as*^umed  as  it  is  in  conntries  where  malaria  is  endemic,  though 
the  regularity  of  the  chills  and  the  slight  jaundice  and  enlargement  of  the 


spleen  in  some  crises  may  suggest  it ;  yet  the  pain  and  tenderness,  the 
history  of  cholelithiasis,  and  the  failure  of  relief  by  large  doses  of  quiniDe^ 
soon  settle  any  doubts. 

As  infective  diseases  in  the  bile  passages  are  prone  to  end  in  suppura- 
tion^ abscess  of  the  liver  and  su[)purative  cholangitis  may  supervene ;  but 
the  more  prolonged  course  of  infective  cholangitis,  the  comparative  good 
hcftlth  between  the  attitcks,  the  irregularity  in  the  course  of  the  disease, 
and  the  absonce  of  rapid  and  progressive  deterioration  of  health  will 
usually  enable  a  diagnosis  to  bo  made. 

When  suppuration  exists  we  usually  find  Increased  tenderness  over 
the  liver  area,  continued  or  irregular  intermittent  fever,  and  intense  and 
persistent  jaundice* 

Treatment, — If  possible  the  cause  should  be  removed,  but,  should  this 
prove  impossilile,  the  liucta  can  be  dmined ;  fortunately  this  may  be 
accomplished  with  every  prospect  of  success,  if,  as  is  commonly  the  case, 
the  primary  disciise  be  galbstones,  For  instance,  I  have  ojieratcd  on 
two  hundred  cases  of  disease  of  the  gall-bladder  and  bile-ducts,  and  in 
no  case  where  gall-stones  wore  unaccompanied  by  malignant  disease  or 
by  suppurative  cholangitis  have  I  lost  a  patient;  even  if  I  include 
all  the  complicated  cases,  the  rate  of  recovery  is  still  96  per  cenL 
Indeed,  there  can  be  no  doubt  in  the  minds  of  those  who  have  observed 
many  of  these  cases  that  it  is  better  to  anticipate  the  complications ;  and 
that  as  soon  as  medical  treatment  has  been  fairly  tried  and  failed,  the 
removal  of  galbstoues  by  eiu'gical  means  should  be  resorted  to. 

SUPPURATTVK  CHOLANGITIS  of  the  bile-ducts  is  a  subject  of  consider- 
able interest  both  to  the  physician  and  surgeon.  Its  gravity  lies  not 
only  in  its  causiition,  but  in  ihe  combined  effects  of  biliary  obstruction 
with  septic  infoctioUj  and  their  local  and  constitutional  effects  alsa 

Etiology. — The  must  frequent  cause  is  gall  stones,  and  of  this  series 
the  museums  furnish  many  examples.  One  in  Guy's  Museum  shows  the 
ducts  throughout  the  liver  inflamed^  dilated^  and  associated  with  several 
small  abscess  cavities  ;  the  cause  being  a  gall-stone  floating  in  the  common 
duct  The  parts  were  taken  from  a  woman,  aged  thirty,  who  had  had 
enteric  fever  five  months  before  death;  the  death  was  due  to  pyrexia 
accompanied  by  rigors. 

But,  besides  gall-stones,  hydatid  disease,  cancer  of  the  bile-ducts, 
typhoid  fever^  and  inttuenza  may  cause  suppurative  cholangitis ;  and  I 
suspect  that  the  disease  not  infrequently  accompanies  other  acute  Infectious 
aiknents. 

There  are  good  examples  of  chokngitia  due  to  hydatid  disease  in 
St  Bartholomew's,  Guy'«,  St.  George^s,  and  the  Middlesex  Museums ;  so 
that  it  is  evidently  no  infrequent  cause.  In  some  of  thciie  instances  a 
hydatid  cyst  has  burst  into  a  bile-duct,  and  in  sevt-ral  of  these  a  piece  of 
rolled'Up  hydatid  membrane  projects  through  the  frnpilla  into  the  duo- 
denum. In  all  these  cases  the  ducts  throughout  the  liver  are  dilated 
and  Med  with  pus. 
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Some  jeara  ago  I  operated  on  &  case  of  suppurative  cholangitis 
dependent  on  malignant  disease  in  the  common  duct.  The  patient  was 
decidedly  relieved  for  a  time  by  the  drainage  established  by  chole- 
cystotomy  ;  he  ultimately  rliefl,  however^  from  the  original  disease,  and  at 
the  autopsy  the  whole  of  the  duets  throughout  the  liver  were  filled  with 
muco-pus, 

A  very  good  example  of  suppurative  cholangitis  arising  as  the  result 
of  cancer  of  the  anipulk  of  Yattr  oiay  be  seen  in  St.  Thomas's  Museum. 

In  typhoid  fever  the  disease  arises  irrespective  of  any  organic 
obstruction  in  the  ducts,  as  is  shown  by  a  specimen  of  Dr.  Hale  White's 
in  Guy*8  Museum,  where  death  occurred  in  the  eeventh  week  of  tj^ihoid  ; 
there  was  inflammation  of  the  bile  passages  within  and  outside  the  liver, 
together  "with  cholecystitis. 

I  do  not  think  that  infltieTiza  baa  been  noted  aa  a  cause  of  suppurative 
cholangitis,  I  observed  the  connection  some  time  ago  ;  and  the  symjitoma 
were  so  charactenstic,  and  came  on,  in  a  lady  of  sixty- two,  within  so  short 
a  time  of  influenza,  that  I  think  there  is  every  reason  to  believe  this  infec- 
tion to  have  been  the  origin  of  the  suppuration. 

The  aforementioned  diseases  are  somewhat  remote  terms  in  the  seriea 
of  caus4ition  ;  the  immediate  c^use  is  the  presence  of  pyogenetic  organisms 
within  the  biliury  passages 

Symptoms. — In  suppm-ative  cholangitis  there  is  usually  progressive 
enlargement  of  the  whole  liver,  which  may  descend  as  low  as  the 
nmbilicus ;  the  swelling  being  uniform,  smooth,  and  tender  to  pressure. 
If  the  cause  be  in  the  common  duct,  and  the  gall-bladder  has  not  pre- 
\iously  become  contracted,  there  will  be  the  additional  enlargement 
caused  by  its  distension  ;  but  when  contraction  of  the  gall- bladder  has 
taken  place,  and  also  when  the  obstruction  is  in  the  hepatic  duct,  there 
will  be  no  signs  of  cholecystitis. 

Pain  may  bo  entirely  absent,  as  in  one  case  on  which  I  operated, 
where  the  disease  was  dependent  on  cancer  of  the  common  duct ;  but 
when  the  cause  is  gall-stcmes,  as  in  many  cAses  that  I  have  seen  and  in 
some  on  which  I  have  operated,  the  pain  is  severe  and  paroxysmal, 
each  attack  being  accompanied  by  aguedike  seizures  and  an  intensification 
of  the  jaundice.  Jaundice  is  always  present,  and  is  usually  both  per- 
sistent and  intense  ;  though  where  the  obistruction  is  a  floating  gall-stone, 
acting  like  a  ball- valve  in  the  common  duct,  the  jaundice  may  vary  from 
time  to  time,  or  may  almost  disappear.  Fever,  with  occasional  rigors 
and  profuse  perspiration,  is  a  prominent  feature  of  the  disease,  and  rapid 
loss  of  flesh  and  strength  likewise.  The  disease  is  always  serious,  and 
often  proves  fatal ;  though,  if  the  cause  can  be  removed  at  an  early  stage, 
recovery  may  occur. 

If  the  course  be  subacute  the  inflammation  may  concentrate  itself  in 
some  part  of  the  liver  and  lead  to  abscess  ;  in  this  case  a  distinct  t^3nde^ 
swelling  may  form  and  give  rise  to  the  usual  symptoms  and  signs  of 
hepatic  abscess.  If  ordinary  infective  cholangitis  pass  on  to  general 
suppurative  cholangitis  recovery  is  improbable* 


Hepatitis  ainl  niiilti|>le  liver  abscesses  frequently  follow  cholAngitia, 
and  are  u^iuiUy  followed  by  general  and  fatal  infection  of  the  ay  stein* 

Pneumonia  and  pleuiisy  ending  in  empyema  are  serious  and  not 
infrequent  complications. 

Endocurrlitid  at  times  occurs,  and  as  it  has  been  known  to  follow 
cholaTigitis  without  he[>atitts,  and  cholangitis  without  abscess,  this  cause 
should  never  be  lost  sight  of  in  any  case  of  infective  endocarditis. 

In  these  cases  the  bacilhis  in  the  vegetations  on  the  inflamed  endo- 
cardium has  been  found  to  be  identical  %nth  that  discovered  in  tb*; 
infected  bile. 

Jaccoud  and  Anbort  have  also  found  endocarditis  in  cases  of 
cholangitis. 

Treatment. — Unless  free  evacuation  of  the  infected  contents  of  the 
bile  purssages  can  be  accomplished,  either  naturally  or  arliticklly,  treatment 
is  virtually  useless.  If  practicable,  cholecystotomy  should  therefore  be 
performed,  and  free  drainage  established  and  continued  until  the  bile  is 
sterile,  or  nearly  so.  Although  good  results  cannot  be  expected  in  all 
cases,  an  amelioration  of  the  symptoms  may  be  looked  for  in  a  fair  pro- 
portion, and  complete  relief  in  others. 

If  a  localised  abscess  be  discovered  in  the  liver,  it  should  be  op»ened 
and  drained,  and  though  in  these  serious  cases  it  is  scarcely  to  be  expected 
that  operation  can  be  always  successful,  the  chance  of  permanent  benefit 
is  worth  snatching  at,  even  under  the  most  desperate  conditions.  Of 
general  means,  warm  applications  to  the  hepatic  regions,  an  initial 
mercurial  purge  followed  by  milder  saline  laxationa,  intestinal  antisepsis 
by  bismuth  an<l  salol,  the  relief  of  pain  by  sedatives  if  called  for,  and  the 
treatment  of  symptoms  as  they  anse,  will  afford  some  amelioration,  though 
the  relief  ivill  probably  be  but  temporary. 

Surgeons  have  been  performing  cholecystotomy  for  infective  cholan- 
gitis for  some  years  (for  instance,  my  first  operations  for  cholecystitis  and 
cholangitis  occurred  so  far  back  as  1888);  yet  I  think  it  is  just  to  give 
the  chief  credit  of  specially  pointing  out  the  great  importance  of  surgical 
treatment  in  cholangitis  to  M.  Terrier. 

On  the  o[jening  of  the  gall-bladder  a  certain  number  of  important 
therapeutic  results  follow. 

lat,  The  septic  contents  of  the  galbbladder  are  evacuated.  2nd,  Calculi, 
which  are  most  frequently  present  there,  are  removed.  3rd,  The  other 
biliary  passages,  more  or  less  obstimcted  either  by  calculi  or  by  swelling 
of  their  walla,  are  rendered  as  free  as  possible.  4th,  The  septic  bile  is 
allowed  to  escape  and  mechanically  washes  out  the  lower  passages,  carry- 
ing away  through  the  drainage-tube  many  of  the  infectious  elements, 
5th,  The  relief  of  preaatire  prevents  absorption  of  the  septic  elements. 
6th,  The  relief  to  the  kidneys,  by  allowing  the  bile  to  escape  freely »  is 
also  of  importance  ;  as  they  are  thus  enabled  to  perform  their  function 
more  freely  in  relieving  the  system  of  septic  and  other  materials. 

In  the  paper  referred  to,  M.  Tenier  narrates  several  cases  in  the 
utmost   detail,  an  account   especially  interesting,  as   he   describes   the 
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bacteriological  examination  of  the  rlischarpe  from  the  fistula  at  different 
dates,  and  coriclusivuly  shows  the  gradual  diminution  in  the  virulence  of 
the  discharge  aft«r  some  days*  drainogo,  and  points  to  the  need  of 
rather  more  prolonged  drainage  than  some  of  us  have  hecn  wont  to 
employ  ;  until,  indeed,  the  hncterioiogical  examination  of  the  discharge 
shows  it  to  be  sterilOf  or  nearly  so. 

A.  W.  Mayo  Kobson. 
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CONGENITAL  OBLITERATION  OF  THE  Bn.E-DUCTS 

Description.— Under  the  heading  of  **  Congenital  Obliteration  of  the 
Bile-ducts "  may  bo  described  a  series  of  cases  of  infantile  jaundice  in 
which  there  is  a  progre«8ive  irjtlammatory  condition  of  the  Inle-tlucts  and 
gall-lj Wider.  The  morbiil  process  originates  in  intra-uterine  life  from  an 
unknown  cause,  leads  generally  to  complete  obliteration  of  the  lumen 
of  the  affected  parts  accompanied  by  biliary  cirrhosis  of  the  liver,  and 
always  ends  in  e^irly  deiith. 

The  disease  is  a  coiufmratively  rare  one,  but  some  sixty  or  seventy 
cases  authenticated  by  jjost-mortem  exHniioationa  have  been  put  on 
record.  It  presents  features  of  consideralde  interest,  not  oidy  on 
account  of  the  ol>scurity  of  its  causation,  but  also  because  it  represents,  as 
it  were»  one  of  Nature's  attempts  at  **  ex  pen  mental  pathology/' 

Clinical  features. — The  parents  of  the  patients  seem  generally  to 
liave  been  healthy  people,  and  yet,  in  a  considerable  proportion  of  the 
cases,  it  is  found  that  they  have  previously  had  one  or  more  infants 
similarly  atfected.  Instances  are  on  record  where  as  many  as  seven  or 
even  ten  cases  of  infantile  jaundice,  apjiarently  of  thini  nature,  have 
oocurred  in  one  family.  Boys  are  aifectcd  about  twice  as  often  as 
girls. 

At  birth  the  child  appears  normal  and  well  nourished,  and  nothing 
attracts  special  attention  to  it  until  either  the  whiteness  of  the  stools  or 
the  yellow  discfjloration  of  the  skin  is  noticefL 

The  jaundice  is  alw^ays  a  very  marked  feature,  but  the  date  of  its 
onset  varies  considerably.  Sometimes  it  is  present  at  birth,  often  it  is 
not  noticed  until  the  second  or  tbinl  day  of  life,  occasionally  it  does  not 
set  in  untO  the  ninth,  tenth,  or  even  fourteenth  day.     \^'he^  first  observed 


the  yellow'  colour  is  slight  in  degree,  but  within  a  day  or  two  it  noticeably 
deepens,  and  soon  becomes  of  a  dark  greenish-ytjllow  hoe.  It  renudiu 
tintil  death  ;  it  may,  however,  vary  a  httlo  in  intensity  from  day  to  day, 
and,  if  the  ehild  live  for  some  time,  the  tint  ia  often  paler  during  the 
last  few  we^ks- 

It  is  to  he  observed  that  in  those  cases  where  only  one  of  the  hepatic 
ducts  ia  oliHterfited,  and  also  in  those  where  all  the  ducts  seem  pervioua, 
the  jaundice  may  bo  just  as  severe  as  where  the  comjuon  duct  i^  completely 
obstructed. 

In  some  cases  a  quantity  of  dark,  apparently  normal  meconium  is 
passed  in  tlie  usual  way,  and  is  followed  at  once  by  colourless  motions ; 
in  othei-s  the  fasces  are  devoid  of  colour  from  the  very  first  Rarely  are 
any  yellow  fieces  passed,  but  after  a  dose  of  mercury  the  stools  may  be 
pirtially  giocnish  for  a  time.  The  bowels  are  generally  costive.  The 
urine  is  deeply  bile-stained. 

The  occurrence  of  spontaneous  hieraorrhage^  in  various  situations  is  & 
very  characteristic  symptom.  A  considerable  nural>cr  of  the  children  suffer 
from  bleeding  at  the  navel,  a  symjvtom  which  usu/illy  sets  in  shortly  after 
the  separation  of  the  cord  (fifth  to  ninth  day).  It  is  of  the  nature  of  a 
general  oozing  from  the  raw  surface,  and  is  exceedingly  ditficult  to  stop ; 
indeed  it  almost  invariably  results  in  death  within  two  or  three  clays  at 
the  farthest.  Of  those  patients  who  survive  the  first  fortnight  a  large 
number  sutfcr  from  spontaneous  Ideeding  from  otlier  part-^,  such  as  sub- 
cutaneous ecchynioses  or  ep  is  tax  is  ;  or  the  blood  may  be  vomited,  or  passed 
with  the  nioiion.'i. 

If  the  children  are  not  carried  off  by  hi^morrhage  or  some  other  such 
catise  during  the  first  week  or  two,  they  generally  live  from  three  to 
eight  months.  It  is  interesting,  however,  to  observe  that  in  those 
instances  in  which  more  than  one  child  in  a  family  was  aHected  the 
tendency  to  hicmorrhage  is  pjirticularly  strong,  and  the  patient  scarcely 
ever  s^uvive^  the  first  fortnight. 

Towards  the  end  of  the  case  there  is  more  or  less  emaciation  ;  but  the 
interference  with  the  general  nutrition  is  usually  much  less  than  might 
be  expected  from  the  gi-avity  of  the  lesion.  Fit^  not  infrequently  come 
on,  and,  in  the  exhaustion  of  approaching  death,  some  intercurrent 
disease,  ]jerh:<ps  of  a  trifiing  kind,  brings  life  to  a  yet  earlier  close. 

Morbid  anatomy. — The  degree  of  the  lesion  atlecting  the  l»ile-ducts 
and  the  gall-bliulder  varies  to  a  very  large  extent  in  ditlerent  eases.  In  a 
fexv,  whore  the  patient  hiia  not  lived  more  than  a  week  ur  two,  no  disease 
may  be  visible  to  the  naked  eye,  and  no  evident  obstruction  to  the  out- 
flow of  bite  may  be  discovered ;  in  others  the  walls  of  the  ducts  are 
markeilly  thickened  here  and  there.  In  roost  cases,  however,  some 
portion  of  one  or  other  of  the  ducts  or  of  the  gall-bladder  has  its  lumon 
completely  ol>Ht orated,  and  the  fibrous  tissue  roinid  it  is  greatly  increased 
in  amount.  Not  infre(|uent!y  pjirts  of  the  aftbctod  structures  have 
disappeared  entirely,  so  that  after  death  there  is  not  even  a  strand  of 
fibrous  tissue  %o  be  found  in  iheir  place,     Extreme  defects  of  this  kind 
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are  most  frequently  found  in  eases  where  the  patient  haa  lived  for 
naonths  ;  but  snjuetimes  this  is  the  stat^  e\  en  at  hirtli. 

The  exact  site  of  the  obliteration,  when  present,  also  varies  in- 
definitely, there  seems  to  be  no  place  more  apt  to  be  affected  than 
another. 

The  cr*n tents  of  the  gallbladder  and  ducts  are  by  no  means  constant. 
If  the  child  have  lived  more  than  a  month  it  is  usual  to  find  colourless 
piucus  only  in  the  gall-bladder.  Where  coloured  bile  is  present  it.  is 
often  described  as  unuHually  thick  ;  and  in  one  case  (Campbell)  the  common 
duct  w:is  found  blocked  by  an  inrlurated  cord  like  plug  of  inspissated 
bile.  In  at  least  one  instance  (Bouisson)  a  gall-stijne  wtis  found  ;  and  it 
seems  quite  possible  that  most,  if  not  all,  of  the  very  TiXve  cases  in  which 
gall-stones  have  been  reported  (18)  in  young  infants  may  be  examples  of 
this  disease. 

KeiK)rt5  of  microscopic  examintitions  of  the  affect ccl  parts  and  the 
tissues  in  their  neighbourhood  are  much  wanted.  In  one  case  (25),  where 
the  lumen  of  the  gall-bladder  was  almost  totally  destroyed,  its  widls  were 
found  enormously  thickened  and  infiltrated  with  roimd  cells,  so  as  to  look 
like  granulation  tissue.  What  remained  of  tlie  ca^ ity,  however,  was  lined 
with  cylindriciil  epithelium  of  normal  apj^earance. 

The  bloo<l- vessels  of  the  liver  are  normal  in  uncomplicated  cases. 

The  liver  itself,  wiien  the  child  has  liveti  for  any  length  of  time,  is 
generally  but  not  always  enlarged.  It  is  very  tough  in  consistence, 
slightly  uneven  on  the  surface,  and  of  a  dark  olive-green  colour;  on 
section  it  shows  fiiie  Imnds  of  fibrous  tissue  forming  a  network  through 
it.  lender  the  microscope  the  size  and  consistence  of  the  organ  are  found 
to  be  due  to  the  presence  of  typical  biliary  cirrhosis,  and  the  green 
colour  to  innumerable  small  plugs  of  inspissated  bile  which  distend  the 
lesser  ducts  in  many  places  up  to  their  farthest  ramifications;  they  may 
even  seem  to  occupy  minute  cavities  within  the  liver-eells. 

The  spleen  is  usually  much  enlarged. 

The  peritoneum,  in  most  cases,  is  quite  free  from  traces  of  disease, 
either  fwist  or  present ;  but  occiisionally  ascites  or  purulent  peritoidtis 
has  been  found.  In  a  few  of  the  rcjH>rted  cases  th€?re  were  adhesions 
in  the  neighbourhoml  of  the  ducts  implicating  the  bicnd -vessels  ;  in  almost 
all  of  these  there  was  good  reason  to  suspect  the  |»resence  of  syphilis. 

Nature  and  prog'ress  of  the  disease.— The  nature  of  the  lesions  of 
the  gall -bladder  and  *  I  nets  is  such  as  to  indicate  that  they  must  he  the 
result  of  chitmie  progressive  inllammation  affecting  the  walls  of  these 
structures  in  a  considerable  extent  of  their  course. 

When  this  morbid  process  begins  we  cannot  say  ;  but  certainly  the 
penod  at  which  comjjlete  obslniction  to  the  passage  of  bile  occiu^s  varies 
very  greatly.  In  those  cases  in  which  no  coloured  meconium  is  passed  it 
seems  as  if  the  ducts  must  have  been  blocked  nc^t  later  than  the  third 
month  of  intrauterine  life  ;  while  in  others,  where  the  amount  of  ordinary 
meconium  is  nonnal,  the  obstruction  cannot  have  taken  place  until  a  very 
much  later  period. 


Tbe  inflammatory  ksions  follow  the  cotirso  of  the  bile  so  closely  thit 
we  can  scarceiy  avoid  the  conclusion  that  they  are  aecontlary  to  some 
iiTitating  change  in  the  character  of  this  fluid.  That  inspissuted  bile  and 
gall-stones  should  have  been  found  is,  therefore,  of  ira|)oi'taiice.  Tbe 
frequiitit  occurrence  of  complete  stoppage  of  the  fmssage  of  bile  before 
there  is  any  absolute  anatomical  blocking  of  the  kimen  of  the  duct*  is 
also  worthy  of  note,  and  suggests  the  possibiHty  of  a  flescending  catarrh 
from  irri  til  ting  bile,  such  as  is  said  to  occur  in  poisoning  by  toluyl- 
cndiamin  and  other  substances  (8tadelmann,  Hunter). 

Probably  by  the  time  that  the  infant  is  born  the  disease  is  alwjiyt 
pretty  far  advanced.  After  birth  the  inflammatory  process  continues  to 
spread,  and  leads  to  extensive  obliteration  and  deformity  ;  jiiat  as  it 
sometimes  does  in  adults  when  there  is  an  impictetl  gid  1 -stone  (Courvoisier), 
Tbe  longer  the  child  lives  the  more  advanced,  as  a  rule,  is  the  de- 
formity which  is  met  with  after  death. 

When  the  disease  has  gone  on  far  enough  to  cause  interference  with 
the  free  piissage  of  bile  from  the  liver,  biliary  cirrhosis  begins,  as  it  does 
in  the  Hvers  of  animals  whose  common  duct  has  been  tied  (Charcot  and 
Gombault) ;  and  the  amount  of  glycogen  is  diminished  (Lcgg).  This 
results  in  an  increasing  interference  'vi'ith  those  imtM>rtant  functions  of  the 
liver  by  virtue  of  w^hich  it  protects  the  organism  from  the  dangers  of 
auto -infect  ion  (Koger),  Tu  a  sort  of  chronic  blood-poisoning  are  due  such 
symptoms  as  tlie  vomiting,  spontaneous  haemorrhages,  and  convulsions; 
and  it  gradually  loiids  to  emaciation,  diminished  \atality  and  death. 

Etiolog"y. — The  wmsation  of  tbe  disease  is  still  most  ol>sciire.  It 
seems  ccrtiiin^  however,  that  congenit?il  syphilis  is  not  an  essential 
element,  although  this  has  oft«n  l»een  alleged.  We  learn  from  a  study 
of  the  published  cases  that^ — (i.)  Evidence  of  syphilis  in  the  jKirents  has 
very  mrely  been  obtained — not  in  a  tenth  of  the  cases  ;  (ii.)  The  brothers 
and  sisters  of  the  patients  seem  never  to  have  shown  signs  of  it;  (iii.)  In 
twenty 'three  cases,  where  the  infants  lived  to  be  three  months  old  and 
upwards,  only  twice  were  there  noticed  any  of  the  symptoms  which  are 
usually  attributed  to  congenital!  syphilis  ;  (iv.)  Oitlinary  syphilitic  lesions 
have  scarcely  ever  been  found  jiost- mortem  in  patients  who  have  died  of 
this  disease.  As  already  mentioned,  however,  it  is  jiist  possible  that 
the  presence  of  this  taint  may  promote  the  farther  extension  of  the 
disease. 

Severe  digestive  disturbances  have  been  not^d  in  the  parents  in  several 
cases  ;  and  have  been  rcgaiiJed  as  perhaps  of  etiological  importance  (Binx, 
Glaister). 

The  very  remarkable  fact  that  the  disease  so  frequently  occurs  in 
sevend  memljers  of  one  family  is  one  which  mnst  b<3  taken  into  account  in 
any  theory  of  its  etiology.  This,  and  the  very  early  |>eriod  at  which  the 
morbid  process  begins,  have  led  to  it«  l>eing  attnl>ut«d  to  an  arrest  of 
development.  Nothing  definite,  however,  can  be  said  in  support  of  this 
opinion. 

The  diagnosis  may  present  some  difliculty  at  first ;  but  within  a  few 
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days  the  deepening  jaundice,  colourless  motions,  and  bilo-stjuneMl  urine 
render  it  evident  that  there  is  something  more  serious  the  matter  thiin 
ordinarj  ictenis  neonatonira.  Moreover,  the  comparatively  slight  effect 
produced  at  first  upon  the  child's  genend  health  readily  distinguishes 
these  cases  of  jaiindice  from  those  associated  with  umbilical  phlebitis  and 
like  septic  conditions. 

Aa  the  child  grows  older  the  occurrence  of  spontaneous  haemorrhages 
and  the  gradual  enlargement  of  the  liver  and  spleen  strongly  confirm  the 
diagnosis. 

The  prognosis  is,  of  course,  of  the  utmost  gravity ;  no  child  proved 
to  have  this  complaint  has  ever  lived  eight  month:^.  It  should  be  men- 
tioned, however,  that  a  few  cases  of  in  hint  lie  jaundice  have  been  reported 
as  ending  in  recoveiy  which,  from  their  symptoms,  and  from  their  occur- 
ring in  the  siime  families  as  other  children  with  obliterated  bile-ducts,  seem 
poisibly  to  have  been  cases  of  this  disease  (Anderson^  Freund,  Grandidier). 

Treatnrjent. — Our  ignorance  of  the  causiition  of  the  disease,  and  the  fact 
that  it  begins  during  intrauterine  life,  put  cunitive  treatroent  out  of  the 
question  in  the  only  stage  at  which  it  could  possibly  bo  (A  any  avail. 
In  a  recent  case  (Giese)  the  alxlomen  was  opened  during  life  in  the  hope 
that,  if  the  obstruction  were  situated  low  down,  it  might  be  possilile  to 
re-establish  communication  between  the  bite-channels  and  the  int^vstine. 
This  was  not  found  practicable  ;  and  the  pithology  of  the  disease  certainly 
gives  lis  little  encouragement  to  expect  even  temporary  relief  from  any 

;ical  procedure, 

John  Thomson. 
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ICTERUS   NEONATORUM 

Bijn^nyms, — Normal,  physiological,  or  idiopathic  jaundice  of  new-born 
children. 

Description.  —  Icterus  nt'onatorara  is  a  mild  transitory  form  of 
Jaundice  of  uiilvno^irn  etiology,  which  appears  soon  after  l)irih  in  a  liirge 
proportion  of  children  otherwise  normal,  and  passes  off  without  subsequeol 
ill  effects. 

Cllnteal  features.— The  disorder  is  an  extremely  common  one,  being 
met  with,  in  a  more  or  less  marked  degree,  in  a  very  large  number  of 
new- born  children.  Thus,  Runge  states  the  proportion  of  infants  affected 
in  this  way  as  80  per  cent,  Porak  as  71^90  per  cent,  and  Bouchut  at 
80-90  per  cent.  Prolmbly  the  lowest  proportion  given  ia  that  of  Holt, 
who  reports  that  of  900  children  born  in  the  Sloane  Maternity  Hospital 
in  New  York,  300  were  icteric. 

It  stiL^ms  to  be  a  matter  of  general  experience  that  this  discoloration 
is  more  frequently  observed  in  h«>spital  than  in  private  prat  lice.  This 
has  l>ccn  attributed  to  the  weakliness  of  hospital  infants ;,  but  this  may 
be  but  an  apparent  prevalence  tlue  to  the  good  li^ht  more  iinifoniily 
obtainable  in  institutions  than  in  the  bed -rooms  of  private  houses. 
Certainly,  however,  it  is  more  common  in  we^ikly  infants  with  atelectasis, 
and  in  thos;e  that  arc  Iwrn  premat\irely.  The  presentation  at  birth,  the 
duration  of  the  labour  and  its  character — whether  natural  or  artificial — 
are  si  id  to  have  no  iuHucncc  upon  its  production  (Holt) ;  and  it  is 
doubtful  whether  one  sex  is  more  affected  than  the  other. 

The  yellowness  of  the  surface  of  the  body  ia  generally  the  only  dis- 
covenvble  symptom  ;  the  children  in  all  other  respects  being  perfectly  well. 

The  icteric  tint  is  usually  seen  for  the  first  time  on  the  second  or  third 
day  of  life,  or  a  day  or  two  later.  It  increases  in  depth  for  one  or  two 
days  and  then  slowly  disappears*  In  slight  cases  it  may  be  quite  gone  in 
three  or  four  days  ;  often  it  lasts  a  week  or  more  ;  but  nirely,  and  in  verj' 
severe  cases  only,  docs  it  persist  for  more  than  a  fortnight.  The  degree 
of  the  discoloration  varies  from  the  slightest  perceptible  tinge  to  a  deep 
yellow.  When  extremely  slight  it  is  best  iletected  by  pressing  the  point 
of  the  finger  on  the  inL'^int'a  red  skin,  and  looking  for  a  yellow  tinge  on 
the  pale  spot  which  the  pressure  produces. 

The  distribution  of  the  jaundice  and  the  order  of  its  appearance  arc  ' 
somewhat  peculiar.  First,  and  mo*^t  distinctly,  it  is  seen  on  the  skin  of 
the  face— 45specially  on  the  forehead  and  round  about  the  mouth — and  on 
the  chest ;  latt?r  it  appears  on  the  selerotics,  and  last  of  all  on  the  hands 
and  feet,  Comimred  with  the  skin,  the  selerotics  are  usually  but  slightly 
affected,  and  sometimes  they  remain  quite  normal  in  appearance.  The 
slight  and  late  implication  of  the  eyes  in  these  cases  is  an  interesting 
point,  as  in  ordinary  obstructive  jaundice  the  sclerotica  arc  usually 
among  the   parts   first   and   most   deeply  affected.     The  pecuJiiunty  is 
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perhaps  liettcr  expressed  liy  saying  that  the  skin  in  this  form  of  jaundice 
is  piirticiiLirly  c^irly  and  particularly  deeply  tinged.  This  makes  the 
degree  of  tho  jaundice  appear  muck  greater  than  it  really  la  j  this  is  to  be 
attributed  to  the  faet  that  the  iie^v-bom  infantas  bkin  is  especially 
hyperfemic  (Cruse). 

The  uHnc,  in  most  cases,  appears  quite  normal »  and  does  not  leave  a 
yellow  stain  on  the  child's  napkins.  In  severe  ca^^es,  however,  bile 
pigment  is  present  in  it  to  such  an  extent  as  to  discolour  it  Parrot  and 
Robin  fonnd  little  amorphous  ii regular  masses  of  yellaw  pigment,  some- 
times floating  free  in  the  urine,  sometimes  emhedded  in  epithelial  calls 
and  tube-casts.  It  seems  that  bile  acids,  although  present  in  other  fluids 
of  the  liixiy,  have  never  been  demonstrated  in  the  urine.  According  to 
Hofmeier,  uric  acid  and  ui*ea  are  exci'eted  in  larger  amount  than  by  non- 

I  icteric  children. 
The  fueeea  are  nonnaj  in  colour  and  in  other  respects.  They  are 
never  decolorised  as  in  ordinary  obstructive  jaundice. 
Morbid  anatomy, — Nearly  all  the  internal  organs  show  a  yellow 
tinge,  and  this  is  true  even  of  such  tissues  as  the  cartilages,  brain,  and 
Bpinal  cord,  which  in  adult  jauodicH  are  not  generally  discoloured.  The 
tinge,  however,  ia  but  slightly  marked  in  the  spleen  atid  kidneys,  and  in 
the  livtr  it  is  I'arely  discernible  to  the  naked  eye  even  in  the  most  severe 
cases.     The  intima   of  the  arteries,  the  endoairdiura,  and  other  serous 

■  membranes,  and  also  the  serous  fluids  are  deeply  stained.  The  pericar- 
dial flui<i  cuntr'una  not  only  bile  pigment  but  bile  acids  also,  as  Birch- 
Hirschfcld,  Ilofmeister,  and  Ilalbersiam  have  demonstrated. 

The  bile-ducts  arc  normally  formed  and  pervious  \  and  apart  from 

Ithe  general  bile-staining  of  the  tissues,  no  abnormality  of  any  of  the 
organs  is  discoverer!.  In  the  necropsies  which  have  been  recorded, 
lowever,  the  condition  of  the  ductus  venosus,  as  to  patencyi  does  not 
seem  to  have  received  the  attention  it  desones. 

Etiolog'y* — A  very  large  number  of  hypotheses  have  from  time  to 
time    been    propounded    by   eminent    pathologists    to   account    for   this 

•malady.  Many  of  these  have  turned  out  to  be  l>aseless  assumptions ; 
others  are  still  put  forward  as  satisfactory  explanations  of  the  phenomena, 
Kone  of  them,  however,  has  yet  found  adequate  vcritication. 

That  bile  acids  as  well  as  bile  pigment  are  fonnd  in  the  pericardial 

•  fluid  of  icteric  new-born  children,  and  not  in  that  of  others,  proves  con- 
clusively that  the  yellow  colon  ring  matter  is  really  bde  and  comes  from 
the  liver.  This  effi^ctually  disposes  of  some  of  the  older  view^,  according 
to  which  this  condition  was  a  purely  heeniatogenous  form  of  jaundice,  or 
even  no  jaundice  at  all^  but  merely  a  kind  of  local  discoloration  due  to 
the  red  of  the  hyper*Tmic  skin  turning  yellow  as  a  bruise  does  in  the 
process  of  failing.     Soon  after   birth  very  radical  cban^zes  take  place  in 

I  the  child's  digestive  organs  and  in  its  blood  ;  these  cfianges  make  it 
probal>le  that  at  this  time  of  life  an  especially  hirge  secretion  of  highly 
pigmented  bile  may  occur  as  a  physiological  phenomenon.     Yet  how  does 

fthis  bile  finds  its  way  into  the  general  circulation  % 
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The  most  important  of  the  hypotheses  which  have  been  proposed  to 
explain  this  problem  may  be  stinimiirised  (Runge)  as  follows: — 

L  A  lirge  number  of  observers  have  suppu&ed  that  the  hindrance  to 
the  outfluw  of  bile  Ilea  in  the  V>ilefdnct^  themaelveg.  Thus  Virchow 
thooght  that  ijluga  of  mucus,  which  he  found  in  the  common  duct>  were 
the  main  cause  of  the  jaundice  ;  and  Cru^e  and  EpBtein  assumed  that  the 
circulatory  changes  occur  ring  at  birth  induced  hypersemia  and  catarrh  of 
the  bile-ducts,  with  blocking  from  the  desquamation  of  iheir  epithelium. 
Kehrer,  again,  suggested  that  the  bile-ducts  must  be  the  Beat  of  positive 
congenital  narrowing  ;  and  Cohnheim,  that  the  bile  wae  so  much  increased 
that  the  normal  ducts  became  inadequate  for  its  free  escai>e  for  the  time 
being. 

ii.  Others  have  attributed  the  suppoBed  arrest  of  the  flow  through 
the  bile-ducts  to  pressure  on  them  from  without  by  neighliouring  blood- 
vessels. Weber  thought  that  in  the  course  of  the  ordinary  circulatory 
changes  following  birth,  the  portal  and  hepatic  veins  might  become  so 
distended  as  to  exert  [jressure  on  the  ducts.  Bireh-Hirscbfeld  supposed 
that  during  or  after  birth  the  area  supplied  by  the  umbilical  and  |>ortal 
veins  becomes  engorged,  and  that  this  leads  to  a'deraa  of  the  connective 
tissue  of  GlisBon's  capsule,  and  thus  to  compression  of  the  ducts.  Silbcr- 
maun  drew  attention  to  the  destruction  of  coloured  blood -corpuscles 
observed  by  him  and  Hofmeier  in  new-bom  children.  He  pointed  out 
that  where  blood  dissolving  processes  go  on  there  must  be  an  increase  in 
the  fibrin  ferment  in  the  blood  ;  so  that  the  infant  gets  into  a  state  of 
slight  **  fermentoeraia,"  as  he  barbarously  calls  it.  This  would  give  rise 
to  stasis  and  thrombosis  in  the  portal  system,  resulting  in  compression  of 
the  bile -ducts  and  consequent  reabsorption  of  the  stagnant  richly- 
coloured  bile. 

iii.  Another  group  of  authors,  of  whom  Frerichs  is  the  most  prominent, 
say  that  the  reabsorption  of  bile  is  due  to  a  lowering  of  the  blood-pressure 
in  the  aipillaries  of  the  liver  tissue  following  on  the  closure  of  the 
umbilical  veiti. 

iv.  In  1885,  Quincke  proposed  a  very  ingenious  explanation  which 
differs  materially  from  those  formerly  suggested,  and  has  not  yet  been 
disproved.  Ho  supposes  that,  in  children  with  icterus  neonatorum,  the 
ductus  venosus,  which  closes  normally  between  the  second  and  fifth  days 
of  life,  remains  open  unusually  late,  and  that  this  constitutes  the 
essential  cause  of  the  jaundice.  The  blood  of  the  portal  vein  usually 
contains  a  certain  amount  of  the  bile  which  has  been  reabsorbed  into  it 
from  the  bowel,  and  which  it  is  carrying  hack  to  the  liver.  If,  however, 
the  ductus  venosus  remains  open,  it  follows  that  part  of  this  bile-contain- 
ing blood  will  pass  aside  through  it  inti>  the  vena  cava,  and  hence  into 
the  general  circulation  of  the  body.  Although  this  suggestion  stands  in 
need  of  further  anatomical  confirmation,  it  may  be  mentioned  that  in  one 
jaundiced  infant  of  eleven  days  Ashby  found  the  ductus  venosus  large 
enough  to  admit  a  director. 

The  diagnosis  in  imeomplicated  cases  presents  no  difficulty.     The 
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absence  of  serious  symptoms,  the  slight  degree  of  the  jaundice,  the  pale 
urine,  and  the  coloured  stools  suffice  to  distinguish  even  extreme  instances 
of  icterus  neonatorum  from  cases  of  septic  or  catarrhal  jaundice,  and  from 
those  which  depend  on  Buhl's  disease,  syphilitic  disease  of  the  liver  or 
congenital  obliteration  of  the  bile-ducts. 

The  prognosis  is  invariably  good ;  no  treatment  is  necessary. 


John  Thomson. 


EEFEEENCES 


1.  AsHBY.  Medical  Chronicle,  1885,  vol.  i.  No.  1.— 2.  Birch  -  Hirschfeld. 
OerhardVa  Handh.  der  Kinderkrankheiteny  Bd.  iv.  2,  1879,  S.  676,  and  Virehow*s 
ArchiVy  1882,  Bd.  Ixxxvii.  S.  1.— 3.  Bouchut.  Maladies  des  nouveaunSs,  1885,  p. 
631. — 4.  CoHNHEiM.  Lectures  on  General  Pathology,  New  Svd.  Soc.  Transl.  vol.  iii. 
p.  901.— 6.  Cruse.  Arch,  fUr  Kinderheilkunde,  1880,  Bd.  1.  S.  353.-6.  Epstein. 
Volkmann's  Sammlung  klin.  Vorirage,  1880,  No.  180.-7.  Fkerichs.  Klinik  der 
Leberkrankheiten,  1858,  Bd.  i.  S.  199.— 8.  Halberstam.  BeUrag  zur  Lehre  von 
Icterus  Neonatorum,  Diss.  Dorpat,  1885. — 9.  Hofmeier.  Zeitschr.  fur  GebUrtsh.  und 
Oynaek.  1882,  Bd.  viii.  S.  287.-10.  Hofmeister  and  Birch-Hi uschfeld.  Virehow*s 
Arehiv,  1882,  Bd.  Ixxxvii.  S.  1. — 11.  L.  Emmett  Holt.  Diseases  of  Infancy  and 
Childhood,  1897,  p.  76.— 12.  Kehrer.  Oesterr.  Jahrhuch  filr  Pddiatrik,  1871,  Bd. 
ii.  S.  71. — 13.  Parrot  and  Robin.  Revue  niensuelle  de  midedne  et  chirurgie,  1879, 
No.  5.— 14.  PoRAK.  Ihid,  1878,  Nos.  5,  6,  and  8.-15.  Quincke.  Areh.  fUr  exper. 
Pathologic  u,  Pharmakologit,  1885,  Bd.  xix.  S.  34. — 16.  Runoe.  Die  Krankheiten 
der  crsten  Lebenstaae,  2  Aufl.  1893,  S.  216.— 17.  Silbermann.  Archiv  filr  Kinder- 
hcilkundc^  1887,  Bd.  viii.  S.  401.-18.  Virchow.  Ocsammelte  Ahhandlungen,  1856, 
S.  858.— 19.  Webbr.  JBeitrdge  zur  patholog,  Anat.  d,  Neugehorenen,  1854,  3  Liet 
&42. 

J.T. 


DISEASES    OF    THE    PANCREAS 


That  the  pancreas  not  infrequently  proves  a  Bource  of  serioiis  and 
often  fatiil  disease  has  become  especially  appitrcnt  ^nthin  tUe  past 
few  years.  The  signific^mco  of  titemoiThage  within  this  gland,  or  in  its 
vicinity,  was  made  pruminent  by  Zenker  in  1874,  and  his  observations 
have  been  confirmed  by  those  of  Prince,  Draper,  and  others.  The 
concurrence  of  pincreatic  disease  and  diabetes,  at  first  recognised  bjr 
Cowley,  was  made  e^ipecially  conspicuous  by  Lancereaux,  and  w;is  demon- 
B  tra  ted  1  jy  ih  e  e  xpcr im  e  n  ts  of  v on  M  er i  i  \  g  arul  M  i  n  ko  w  t^  ky ,  'i'h  e  attention 
given  of  late  years  to  the  physiology  and  piithulogy  of  this  organ  has  shown 
that  the  so-called  characteristic  eym|itoms  of  distiirl^ances  of  function  of 
the  gland,  namely,  fatty  stools  and  lipuria,  excessive  salivati<»n  and  watery 
dejections,  brunzcd  skin,  and  coeliac  neuralgia,  and  excessive  emaciation, 
are  in  no  way  limited  to  diseases  of  the  pancreas.  Itecent  investigations 
lead  to  the  conclusion  that  there  are  no  jjathognomonic  symptoms  of 
disease  of  this  gland,  although  the  presence  of  glycosuria  shcmld  arouse 
the  BUspicion  that  the  panerea«  may  be  dist^ised.  Attention  shrmkl  be 
adled,  however,  to  the  stiitement  bv  Walker,  that  disease  of  the  jmncreas, 
even  when  the  liver  is  noniial,  may  cause  colourless  stools.  The  atlections 
which  have  Iwien  most  thoroughly  studied  are  jwncreatic  hapmorrhage  and 
inflammation,  c^dculi,  cysts,  and  cancer.  These  I  shall  consider  in  the 
order  in  which  I  have  cntunerated  them. 

Pancreatic  hsBmorrhage.^The  names  pancreatic  hpemorrhag©  and 
pancreatic  iipoj^ilcxy  are  applied  to  the  occurrence  of  blcciling,  usually 
within  the  |.Kuicreas^  from  rupture  of  its  vessels :  this  bleeding  not  infre- 
quently extends  to  the  snb]>eritoneal  fat  in  the  vicinity  of  the  pancreas^ 
and  to  the  c*ivity  of  the  lesser  omentnuL 

Etiolmjfj, — Slight  degrees  of  pancreatic  hiemorrhage  are  Dccasionally 
found  in  cases  of  obslniction  to  the  veiiotis  outfluw,  and  in  those  diseiises, 
infectious  or  not,  in  which  minute  hfemorrhagcs  are  wont  to  appear  in 
various  jjaris  of  the  body.  Thei'e  is  no  s;itisfactory  explanation,  other 
than  trauma,  of  the  cause  of  serious  pancreatic  haemorrhage.  It  occtars 
most  ftet|uently  in  persona  beyontl  middle  life,  although  it  may  be  seen 
in  young  adulu.  It  has  l>een  found  rather  moj^e  often  in  fat  than  in 
lean  persons.  Although  more  commonly  present  in  per-sons  addicted  to 
the  excessive  use  of  alcoholic  liquor,  it  has  been  observed  also  among 
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the  temperate  or  abstemious.  Tliere  is  nothing  in  age,  sex,  habits,  con- 
dition^  or  provioiis  dist^ase  of  the  intlividiuil  which  makes  it  ossible  to 
apprelieiid  the  probahle  oeeunence  of  this  k*don. 

Mofbkl  finntomy, — In  the  grave  form  of  p  ocrcatic  h.Tmorrh.Vt"-'  the 
source  of  the  bleeding  has  not  been  diseovereil :  no  rupture  of  a  large 
vessel  has  been  found.  The  bloo*!  is  infiltrated  into  larger  or  smaller 
portions  of  the  gland,  one  or  several  centres  being  affected.  The  head 
alone  may  l)e  the  seat  of  the  ha'nn>rrhage»  or  the  bleeding  nii^'  he  limited 
to  the  Ixdy  or  to  the  tail  ;  the  jwrlion  of  the  gland  infiltrated  with 
blood  may  l>e  enlarged,  dense,  of  a  purple  colour ;  or  of  noiinal  size,  soft, 
and  frialtle.  The  presence  of  reddish  yellow  spots,  and  the  recr>gnition 
in  them  of  crystals  and  granules  of  hfiematoidin,  give  suggestive  evidence 
of  a  previous  occurrence  of  the  lueniorrhagc.  The  gl  anti-eel  Is  may  ehow 
no  abnormal  appearances,  or  may  he  fi>nnd  granular  or  fatty.  ^Vhen  the 
htemoirhage  occurs  in  fat  persons  the  interstitial  fibrous  tissue  of  the 
pancreas  is  usually  in  a  state  of  fatty  initltration.  If  the  bleeding  extend 
beyoiul  the  region  of  the  pmcreas  it  is  frei|uently  continued  into  the 
root  of  the  mesentery,  into  the  fat  of  the  omentum,  and  into  that  behind 
the  ctjlon  or  around  tlie  kidney. 

Symptoms. — In  the  non-traumatic  cases  unexpected  abdominal  pain  is 
the  most  frei]uent  incipient  symptom.  It  is  usu-dly  scvei'e  or  intense, 
but  may  be  slight  or  insignificant.  Although  sometimes  referred  to  the 
epigastrium,  it  is  often  regarded  as  a  colic,  and  is  not  sharply  localised.  In 
some  cases  a  sense  of  constriction  in  the  lower  pait  of  the  chest  is  com- 
plained  of.  Neither  nausea,  vomiting,  const iputjun,  nor  diatTh*ea  is  cf 
sufficient  frequency  to  suggest  a  conspicuous  lesion  of  the  digestive 
apparatus.  The  symptoms  which  arc  suggestive  of  the  nature  of  the 
lesion  are  those  of  collapse,  chamcterised  rather  by  feeble  pulse  and 
dyspntiea  than  by  disturbance  of  intelligence  ;  and  they  may  lead  immedi- 
ately to  death  or  persist  for  a  period  of  Kome  hours. 

Pm^Tiasis.  —  That  recovery  from  pmerealie  hiekBonhage  sometimes 
occurs  is  indicated  by  the  evidence  of  antecedent  hemorrhage  in  the 
form  of  hoematoidin  granules  aud  crystals  and  by  the  history  of  earlier 
mild  attacks  of  symptoms  like  those  above  mentioned.  The  severer 
attacks  are  usually  fatal,  either  withiu  a  lew  mituites  or  in  the  course  of 
twenty  four  hours.  If  the  patient's  life  be  prolonged  beyond  the  latter 
period  the  ease  is  no  longer  one  of  simple  haemorrhage,  but  becomes  ouo 
of  combined  haemorrhage  and  inflammation,  which  will  be  considered 
under  the  subject  of  acute  pancreatitis.  Even  the  severer  varieties  nmy 
not  be  absolutely  hopeless,  and  patients  attacked  hy  pmcreatic  haemor- 
rhage, demo  us  t  rated  liy  lap<irotomy,  have  recovered  both  from  this  opera- 
tion and  from  the  lesion. 

Tmilioent, — The  relief  of  pain  and  the  stimulation  of  the  patient  are 
the  es|x^eial  indicationa  for  treatment.  For  the  former  the  administration 
of  morphia  is  retfuired,  usually  subcutaneously,  in  quantity  sutlicieut  to 
controt  the  pain.  Alcoholic  stimulants,  the  subcutaneous  injection  of  -^ 
of  a  grain  of  .sulphate  of  strychnia,  and  the  use  of  one-drop  doses  of  a  one 
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per  cent  solution  of  nitro-glycerino  are  iridicatctl  in  the  treatment  of  the 
symptoms  of  colliipse.  No  intentional  attempt  to  treat  the  early  st*^ 
of  pancreatic  hiemorrhage  radically  hy  eurgical  procedure  haa  been  made. 

Pancreatitis*  ^  It  is  noteworthy  that  the  pancreas  may  be  the 
seat  of  such  parenchymatous  changes  as  granular  degeneration  of 
the  cells,  multipliciition  of  the  nuclei,  and  redness  and  swelling  of 
the  gland.  These  conditions  have  been  observed  in  the  infectious  di*^ 
eases,  but  they  are  incapalde  of  recognition  by  meiins  of  clinical  mani- 
festations. The  occurrence  of  more  extreme  alterations — such  ad  ex- 
tensive implication  of  the  intei*3titial  tissue,  frequent  characteristic 
changes  in  the  parts  remote  from  the  pancreas,  and  the  associatiofi 
of  symptoms  which  have  led  repealled ly  to  a  recognition  of  the  inflam- 
mation of  the  pancrciis — demand  a  conspicuous  place  for  pancreatitis  in 
modern  text-books  on  medicine.  Acute  and  chronic  varieties  of  thk 
aflfection  are  to  be  considered.  The  former  incbide  the  bsemorrhagic, 
gangrenous,  and  suppurative  forms ;  the  latter  fibrous  p/increatitis 
with  its  several  complicationSj  a  state  which  is  of  especial  i»ignificance  m 
connection  i^ith  its  probable  intimacy  of  relation  to  certain  varieties  of 
sacchiirine  diabetes. 

Acute  pancreatitis.— There  are  two  kinda  of  acute  inflammation  of 
the  glanci  The  one  represents  a  combination  of  inflammation  ajtd 
hsemorrhage,  the  more  frequent  termination  of  which  is  gangrene  ;  the 
other  ia  independent  of  haemorrhage,  and  is  characterised  rather  by 
suppuration  than  by  gangrene. 

Etiohfji/. — Acute  pancreatitis  usually  occurs  in  adult  males,  especi- 
ally in  those  beyond  middle  life,  and  particularly  in  very  fat  persona. 
Although  in  many  of  the  reported  cases  the  free  use  of  alcohol  ia 
noted  J  it  is  not  probable  that  this  agent  acts  otherwise  than  as  a 
disposing  cause.  More  im|)ortjint  are  antecedent  and  frequently  recurrent 
attacks  of  gastro-duodenal  catarrh,  and  injury  from  external  violence.  It 
seems  probable  that  the  catiirrhal  inflammation  extends  continuoiialy 
from  the  duodenum  along  the  course  of  the  pancreatic  duct 

Morfnd  amdomy.  —  The  pancreas  is  enlarged  either  throughout  ita 
length  or  at  one  extremity,  especially  at  the  head.  Its  colour  varies  from 
a  slight  but  uniform  reclness  to  a  dark  red,  sometimes  reddish  black ; 
the  darker  shades  of  red  being  found  in  the  ha'morrhagic  and  gangrenous 
vanetiea  of  prmcreatitis.  The  hiemon  hagets  are  usually  present  in  patches 
of  various  size,  and  are  sometimes  so  considerable  as  to  prcnJuce  a  swell- 
ing half  the  size  of  the  list.  In  such  cases  a  section  of  the  pancreas 
Bhows  a  variegated  surfiice  :  patches  of  red,  gray,  and  yellow  can  bo  seen. 
A  further  variety  of  colour  often  results  from  the  presence  of  opique  white 
spots  and  lines  due  to  a  necrosis  of  the  pancreatic  fat-tisaue.  The  pan- 
creatic duct  is  usually  pitent  throughout,  but  may  contain  a  thick  fluid 
more  or  less  intimately  mixed  with  hlood.  In  the  hfemonhagic  variety 
evidences  of  more  or  less  extensive  bleeiling  are  to  be  found  in  the  fat 
around  the  pancreas,  especially  near  its  head,  and  in  the  subperitoneal 
fat  of  the  omentum,  root  of  the  mesentery,  mesocolonj  and  in  the  region 
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of  the  left  kidney.  Small  patches  of  necrosis  of  the  subperitoneal 
fat  are  common.  If  gantjrene  follow,  more  or  less  of  the  ^lantl  is 
trunsfomied  into  a  dark  gi'ay  mass,  which  tends  to  become  sportgy  and 
to  fonn  a  slough,  in  some  cases  attached  to  the  abdominal  wall  by  a 
few  shreds  of  tissue  only.  The  peritoneal  surface  of  the  diaphragm, 
of  the  lesser  omental  cavity,  and  of  neighbouring  coils  of  intestine  is 
covered  with  a  fibrinous  false  membrane  forming  a<lhesions.  The 
omentiil  bursa  {lesser  sac  of  the  peritoneum)  frerjucntly  conUiins  afteiisive 
blood-stair  J  ed  fluid,  in  which  detached  masses  of  necrotic  fat  may  be 
found.  Evacuation  of  the  contents  of  this  circumscribed  peritoneal  abscess 
may  take  place  through  a  perforation  into  the  stomach  or  duodenum. 
In  sup|>urative  pmcreatitis  the  enlarged  pancreas  conUiins  single  or 
innumcralde  abscesses.  The  peritoneal  covering  of  the  pancreas  is  likely 
to  become  involved  in  the  inflammation^  wliich  becomes  extende<l  to  the 
peri  pancreatic  tissue  and  to  the  walls  of  the  lessor  peritoneal  pouch. 
Extensive  suppuration  may  thus  be  p^o^hue^l,  and  evactiation  of  the  pua 
by  the  stomach  or  tlu^rtJenura  occur.  Fat-necrosis  is  rare  in  suppurative 
inflammation  of  the  pancreas. 

Thrombosis  of  the  splenic  vein  is  of  frcqncnt  occurrence,  the  throm- 
bus perhaps  extending  from  the  spleen  to  the  portal  vein,  and  sometimes 
being  in  a  state  of  puiiform  softening.  Variations  in  the  size  and  con- 
sistency of  the  spleen  are  frequent,  but  enlargement,  even  when  the 
splenic  vein  is  obliterated,  is  inconstant.  Aliscesdes  of  the  liver  are 
more  common  in  suppurative  than  in  h«?monhag!c  or  gangrenons  pan- 
creatitis. Despite  the  frequent,  almost  constant,  occurrence  of  a  eireum- 
acril>ed  peritonitis,  extensive  inflammation  of  the  general  peritoneum  is 
Kire.  When  the  peritoneal  surface  of  the  diaphragm  Is  aftected,  the  in- 
flammation may  extend  to  the  [)leiu"a  and  }R*ric;udiuni.  On  microscopical 
examination  many  of  the  lobules  present  the  appearances  eharacteri.stic  of 
&  coagulation  necrosis,  and  the  interstitial  tissue  is  extensively  inflltrjited 
with  red  blood  corpuscles,  leucocytes,  filirillated  and  granular  material 
Eed  blood  corpuscles  and  leucocytes  are  also  to  l>e  found  in  the  ducts. 
Bficteria,  especially  the  coloa  Iwicillus,  first  recognised  in  this  affeetion  by 
Welch,  are  found  in  the  inflamed  gland  and  iji  the  focuses  of  fat-necrosis. 

Owing  to  the  importttnt  relation  which  mtiltiple  tlisseminated  fat- 
necrosis  benrs  to  disease  of  the  pancreas,  it  is  desirable  to  call  pariieul'ir 
attention  to  this  condition.  Suljperitoneal  fat-necrosis»  combined  with 
evidences  of  haemorrhage  or  inflammation,  is  almost  invarialily  found  in 
connection  with  i>aricreatitis»  and  with  it  alone.  This  rehition  is  so 
constant  as  to  indicate  the  importance  of  disease  of  the  pancreas  in  its 
etiology',  and  to  raise  a  doubt  of  the  thortitighness  of  the  examination  of 
the  pincreas  in  those  cases  where  suf>peritoin^al  fat-necrosis  is  stated  to 
have  occiin'od  in  the  absence  of  j>ancreatic  disease.  Langerhans  has 
injected  the  minced  pancrcaa  of  a  rabbit  into  the  subcutaneous  fat  of 
another  rabbit  with  the  production  of  fat -necrosis.  Whitney,  of  the 
Harvard  Medical  School^  succeeded  in  producing  huemonhagic  pancreatitis 
and  fat'OecrosiB  in  a  dog.     Hildebrand  produced  typical  fat-necrosk  in 
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the  imncreas,  the  omentum,  and  the  meseiiterj,  by  experimt^nt^  on  the 
pancreas  of  tats.  Such  evidence  corroborates  the  previously  maiutaintxi 
etiologie.ll  importance  of  acuto  disease  of  the  pancreas  in  the  productioa 
of  multiple,  disseminated  Int-necrosia. 

Sinnphmaidwjit. — Aeute  pancreatitis  usually  begins  unexpectedly  with 
severe  symptoms.  The  pali^nt,  jHxniously  well,  or  at  the  most  having 
Buffered  from  some  irregularity  of  digestion,  is  seized  with  al>dominaI  pain, 
often  severe,  oven  intense,  and  either  persistent  or  jmroxysmaL  The  pain 
is  usually  in  the  cpigjistric  region^  and  is  sometimes  referreci  to  the  regiari 
of  the  piincreas,  although  generally  it  is  not  sharply  defined.  In  rare 
instances  of  suppurative  pancreatitis  the  onset  of  the  disease  is  gradu^d 
with  little  or  no  pain. 

Vomiting  clotsely  follows  the  \x\Xn^  and  is  occasional^  constant,  or  re- 
peated. It  may  be  copious,  and  the  vomit  consists  of  partly  digested 
food  or  of  slimy  matter.  It  njay  become  gieen  or  black,  and  at  times 
contains  liquid  or  clottetl  blooil.  Slight  or  severe  degrees  of  collapses 
usually  follow  the  initial  pxin  and  vomiting.  Chills  occiisionally  occur 
at  the  outset,  but  more  frequently  take  place  later  in  the  disease,  especially 
in  suppurative  pancreatitis,  in  which  variety  they  may  be  frequent  and 
irregular. 

The  temperature  is  likely  tcj  become  elevated  in  the  course  of  twenty* 
four  hours,  and,  as  a  rule,  it  ranges  from  100°  to  104*  F.  throughout  the 
disease ;  but  in  rare  cases  there  may  be  no  definite  rise.  In  suppurative 
pancreatitis  exacerliations  and  remissions  may  take  place,  the  eoui^e  of 
the  fever  being  irregular.  Hiccough  sometimes  occurs,  and  mild  degreea 
of  delirium  may  appear.  Slight  jaumlice  also  takes  place  occasiomdly, 
and  the  urine  may  contiiin  albumin  and  casts.  The  upper  part  of  the 
aUlomen  usually  becomes  swollen  and  tymj^uiitic,  and  at  times,  as  tiot^ 
by  Elliot,  gives  evidence  of  a  deep-seated  circumscrilied  resistanco  in  the 
region  of  the  head  of  the  pancreas,  where  tenderness  may  be  found  on 
palpation.  Deep  pressure  on  the  intercostal  spaces  in  the  rcgiim  uf  the 
spleen  may  bo  p^iinful.  If  the  pitient  survive  the  initial  symjitoras^  the 
subsequent  course  of  this  disease  is  that  of  a  localised  peritonitis.  The 
abdominal  swelling  increases  in  size,  oven  to  an  enormous  degree,  and  is 
either  general  or  limiteiJ  to  the  epigastnum  or  to  the  left  half  of  the 
abdomen.  The  distended  abdomen  is  usually  tympanitic,  hut  it  may  be 
dull  in  the  flanks.  Moderate  abdominal  pain,  at  first  apparent  in  painful 
and  tender  spots,  and  due  to  disseminated  fat-necrosis,  becomes  more 
general.  Vomiting  and  diarrh(i*a  are  frequent,  and  the  patient  loses 
fiesh  and  strength,  A  severe  i^suoxysm  of  lancinating  pain  may  super- 
vene during  tlie  thini  or  fourth  week,  followed  by  frei|uent  and  copious 
discharges  from  the  intestine,  and  disai>pear:ance  of  the  alxlominal  swell- 
ing as  the  e.\udation  from  the  trowels  is  evactiated.  lu  the  fur^st  pro- 
longed Ciise-s  of  8U[ipurative  panertatitis  extenditig  over  a  period  of 
motiths,  ascites  or  anasarca  may  oeem* ;  and  a  bronzing  of  the  skin  and 
glycosuria  have  been  noted. 

Diagnosis, — Acute  ^Kincreatitis  is  to  be  suspected  when  a  previously 
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healthy  person  or  a  suflTerer  from  occasional  attacks  of  indigestion  is 
suddenly  seized  with  violent  pain  in  the  epigastiiuni  followed  by  vomiting 
and  colbipsc,  and  in  the  course  of  twenty-four  faounj  by  a  circumscribed 
epigastric  swelling,  tympanitic  or  resisUmt,  with  slight  elevation  of 
temperature.  Circumscribed  tenderness  in  the  coui*se  of  the  pincreas  and 
tender  spoU  throughout  the  alKlomen  are  valuable  diagnostic  signs.  The 
action  of  an  irritant  jioison  is  excluded  by  the  history  of  the  ciise  and  by 
an  examination  of  the  vomit.  A  perforaling  ulcer  of  the  stomach  or 
duodenum  is  eliminated  by  the  abt^ence  of  pain  after  eat  lug  fuid  of 
haemorrhages  from  the  stomach  or  intestine.  The  seat  of  the  pwiin  and 
tenderness^  and  the  absence  of  prcvicius  attacks  of  l>iliary  colic  and 
jaundice,  are  useful  in  excluding  a  diagnosis  of  gall  stonea 

Acute  pancreatitis  in  its  early  stages  most  frequently  suggests  acute 
intestinal  obstniction ;  it  is  distinguished,  however,  by  the  severity 
of  the  onset,  by  the  absence,  in  the  early  stages,  of  distension  of  the 
intestine,  by  the  localised  tenderness^  if  present,  in  the  region  of  the 
pancreas,  and  by  the  infrcquency  of  obstruction  of  the  small  intestine  in 
the  epigastrium.  The  patency  of  the  large  intestine  may  Ije  determined 
by  intlfition  or  injection.  In  the  later  stages  of  acute  pancrejititis,  the 
physiciU  eluiracterisjtics  due  to  the  associated  inflammation  of  the  lesser 
sac  of  the  peritoneum  are  suggestive  of  a  cyst  of  tlie  pincreas  ;  but  the 
aeverity  of  the  earlier  symptoms,  the  septicteraic  characteristics  of  the 
later  stages,  the  more  acute  course,  and,  when  necessary,  an  explomtory 
puncture,  suffice  to  set  aside  pancreatic  cyst. 

Pro^nom.^k\\)xm\^  acute  p^mcreatitis  has   tieen    shown    to  he   a 

se  of  extreme  gravity,  yet  it  must  l>e  admitted   th^it  mild   cases 

Similar  but  less  severe  symptoms  have  been  recorded  at  an  earlier 

J,  in  ciises  cventurilly  pnivijig  fatal  ;  when  on  autopsy  ha^matuidin 
crystals  and  granules  an<l  fil>rous  thickening  give  evidence  of  previous 
ha'mon'hagc  and  inflammation.  Osier  and  Kdi  te  have  reported  ciisea  in 
which  lapjirotomy  established  the  diagnosis  of  acute  pancre^ititis  in 
patients  who  recovered  from  both  operation  and  disease.  Traf oyer's 
patient  was  alive  seventeen  years  after  the  sloughing  pancrciis  liad  been 
discharged  from  the  Ixjwel.  The  circnmscrihed  niiture  of  the  resultant 
peritonitis,  and  its  successful  treatment  in  rare  instances  by  drairMige  of 
the  abflcess,  make  it  probable  that  with  gre^^iter  accuracy  of  di^i gnosis  a 
more  favoiu*alile  prognosis  may  become  possible.  In  rapidly  faUil  cases 
death  from  collapse  results  in  a  few  days.  If  the  patient  survive  this 
period,  deiith  from  septiciemia  usually  occurs  in  the  course  of  one  or  two 
months.  If  the  patient's  life  be  prolonged  for  si.x  months  or  a  year, 
death  may  result  from  progressive  emaciation  and  debility,  or  from 
diabetes. 

Trmtfiitfii. — The  e^rly  stages  of  acute  pancreatitis  demand  the  sub- 
cutaneous injection  of  morphine  to  assuage  the  pain^  and  the  use  of 
stimulants  by  the  mouth  or  rectum  to  relieve  the  symptoms  of  collapse. 
The  preservation  of  the  pxtient's  strength  l>y  easily  digested,  nutritious 
food,  by  milk  and  broths^  with  the  addition  of  farinaceous  diet  if  possible^ 
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is  essential  lor  the  eventual  surgical  tre^itment  of  this  affection.  The 
latter  course  is  indicated  as  early  as  the  second  or  third  week  of  the 
disease,  if  there  is  reason  to  believe  that  a  peritonitic  exudation,  limited 
to  the  boundaries  of  the  lesser  peritorjoal  cavity,  exists,  Thayer  h&i 
reported  a  successful  operation  by  Finney  on  the  twelfth  day. 

Chronic  pancreatitis. — Although  suppurative  inflammation  of  the 
pancretis  not  iufro(|uently  assumes  a  chronic  course,  extending  over  a 
period  of  many  months,  and  may  result  in  a  considerable  increase  of 
fibrous  tissue  in  the  gland,  it«  symptoms  arc  distinctly  those  of  a  suppura- 
tive process.  Induration  of  the  pMnereas  miiy  result  from  chronic 
obstruction  to  the  portal  circulathiu  or  fiom  obstructive  disease  in  the 
heart  or  lungs,  but  with  sv  mptoms  quite  subordinute  to  those  occurring 
elsewhere.  There  is  a  genuine  chronic  fibrous  pancreatitis,  on  the  other 
hanil,  which  pursues  a  latent  course,  is  associated  usually  with  disturh- 
ancea  of  digestion,  and  of  late  years  has  received  much  attention  on 
account  of  its  frequent  connection  with  saccharine  diabetes. 

Etidogif. — The  occasional  presence  of  a  fibrous  thickening  of  the 
paticreas  in  infants  is  attributable  to  congenital  syphilis,  but  it  is 
not  known  that  accjuired  syphilis  may  give  rise  to  it.  Although  alco- 
holic excesseii  have  been  assumed  to  be  among  the  causes  of  fibrous  pan- 
creatitis, the  chamctenstic  appearances  of  the  latter  affection  are  not 
often  found  in  dninkards.  The  most  proluilile  cause  is  a  chronic  catarrh 
of  the  pancreatic  duct,  continueil  from  the  duodenum  into  the  pancreas, 
which  in  certain  crises  may  l>e  due  to  the  abnse  of  alcohol :  this  assump- 
tion is  based  rather  upon  the  frcfiuency  of  antecedent  and  persistent 
sy mptoms  of  chronic  g<tstro-duodenal  catarrh  than  upon  the  presence  of 
morbid  changes  in  the  wall  of  the  duct.  Obstinction  anrl  tlilatation 
of  the  duct  result  in  fibrous  atrophy  of  the  ghuul  A  fibrous  thicken- 
ing of  parts  of  the  pancreas  is  often  associated  with  ulcer  of  the  stomach 
or  duodenum,  tumours  of  the  stomach  or  suprarenal  capsule,  aneurysm 
of  the  a<u'ta  or  cmliac  axis,  or  with  disease  of  the  spine. 

Morbid  amitomij. — The  increiise  of  fibrous  tissue  tjikes  place  through* 
out  the  gland  or  is  liraitod  to  certjiin  portions  of  it,  especially  to  the  head. 
The  size  of  the  pancn^iis  may  become  so  increased  as  to  suggest  a 
tumour,  pirticuliirly  a  cancer  of  this  organ.  More  frequently,  in  con* 
sequence  of  the  contraction  of  the  interstitial  tissue,  the  pancreas  is 
found  diminished  in  size.  The  surface  is  smooth,  ntxiidar,  or  granular, 
and  is  of  a  refldish  ^aj  or  grayish  white  colour.  The  consistency 
becomes  increased ;  at  times  it  is  of  the  density  of  cartilage*  The 
subperitoneal  fibrous  tissue  in  the  neigh buurhood  of  the  pancreas, 
especially  around  the  ceeliac  axis,  at  the  root  of  the  mesentery  and  nettr 
the  suprarenal  capsule,  may  be  thickened  and  ind united.  On  section  of 
the  |>fincreas  the  surface  is  either  more  homogeneous  or  more  finely 
granular  than  normal^  according  as  the  lobules  are  diffusely  infiltrated 
wnth  fibrous  tissue  or  project  in  consequence  of  the  contniction  of  the 
latter.  A  speckled  yellow  apfiearanee  is  intiic^itive  of  associated  fatty 
degeneration  of  the  gland- cells.     Klebs  has  found  within   the  fibi 
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tissue  small  white  streaks  or  spots  containing  calcareous  granules  and 
crystals  of  fat-aciils  resembling  those  occurring  in  fat-necrOBk. 

Tlic  pancreatic  duct  may  appear  normal  even  when  the  pancreas  is 
considerahly  enlarged  ;  or  it  may  be  dilated,  tortuous,  and  more  or  less 
sacculated ;  especially  when  inflammation  or  obstruction  of  the  duct  seems 
to  be  the  cause  of  the  pancreatitis.  The  presence  of  concretions  and  the 
formation  of  cysts  deserve  sepanite  conisi deration, 

Hymphim. — Digestive  disturbances,  epigastric  pain  and  tendemess>  and 
progressive  loss  of  flesh  and  strength  are  the  symptoms  which  occur  in 
fibrous  pancreatitis,  and  may  precede  death  for  months  or  years.  The 
digestive  disturbances  consist  of  loss  \A  appetite,  nausea,  vomiting  ^rarely), 
belching,  pyrosis,  and  a  sense  of  epigastric  fulness  and  weiglit.  These 
symptoms,  usually  attributed  to  gastric  catarrh,  in  rare  instances 
maybe  absent.  Diarrhoea  frequently  exists;  the  dejections  are  some- 
times fatty  and  may  be  colouiless  even  when  there  is  no  jaundice. 
Jaundice  occasionally  occurs,  and  is  persistent  if  the  common  bile-duct  he 
compressed  by  the  contracted  head  of  the  pancreas. 

The  epigastric  pain  is  dce[>-seated,  dull,  burning  or  boring  in  character, 
perhaps  paroxysmal ;  and  if  fie\'ere,  is  associated  with  extreme  anxiety, 
restlessness,  and  a  sensation  of  faintness.  Epigastric  tenderness  has  been 
ob6er\'eil,  especially  on  the  left  side,  and  resistance  either  defined  to  the 
right  of  the  median  line  or  extending  outward  to  the  left.  Enlarge- 
ment of  the  spleen  sometimes  oeciu^s,  and  a  moderate  degree  of  ascites, 
A  most  important  symptom,  if  present,  is  glycosuria,  for  the  disease  then 
is  likely  to  put  on  the  character  of  a  severe  diabetes. 

Cowley»  in  1788,  first  reported  a  case  of  diabetes  associated  with 
pancreatic  disease  (calculous),  and  Lancereaiix  in  1877  maintained  that 
there  is  a  pancreatic  dialjetea  characterised  by  polyuria,  pol}^hagia, 
polydypsia,  rapid  loss  of  flesh  and  strength,  and  dependent  upon  gi^ave 
altemtions  of  the  |>ancrcas ;  von  Mering  and  Minkc^wsky  in  1890  demon- 
strated that  complete  extirpation  of  the  pancreas  in  dogs  immediately 
produced  a  severe  form  of  rapidly  fatal  diabetes.  Their  observations 
were  almost  simidtaneously  confirmed  by  de  Dominicis,  and  since  then 
by  numerous  experimenters,  and  upon  various  animals.  According  to 
Minkowsky,  when  a  relatively  small  amount  of  pancj-eas  remained  in 
the  body,  the  diabetes  was  only  moderately  severe ;  if  one-eighteenth  to 
one-twelfth  of  the  ghmd  were  left,  a  sort  of  alimentary  gl^^cosuria  alone 
resulted  ;  if  more  than  one  tenth  of  the  gland  was  leftj  there  was  ordinarily 
no  glycosuria.  Minkowsky  maintains  that  the  diabetes  restdts  from  the 
loss  of  a  **  glycolytic  ferment/'  a  6Ugar<leatroying  agent  produced  in  the 
pancreas  and  absorbed  by  the  lymphatics  of  this  gland.  It  is  claimed  by  de 
Dominicis,  on  the  contrary,  that  this  variety  of  experimental  diabetes  is 
the  result  of  disturbed  tissue- metamorphosis  caused  by  the  absence  from 
the  intestine  of  pancreatic  juice,  a  view  based  in  part  upon  the  production 
of  glycoauria  by  simple  ligature  of  the  duct  of  Wirsung.  Williamson  has 
collected  one  hundred  castas  of  diahetes  in  which  pancreatic  lesions  were 
noted;    in  thirty -nine  there  was  more   or  less  atrophy;  in  eight  the 
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atrophy  was  very  niarkt?d ;  in  tliirteen  there  was  extensive  fibrous 
thiekoning,  while  fatty  degeneration  with  or  without  fibrous  thickenijig 
and  calcvdi,  cysta  with  or  without  ctilcification  and  iibroiie  thickening, 
hffimorrhai;ic  and  suppurative  pancreatitis^  mmie  up  the  balance,  Hanse- 
niann,  although  recogtdaing  that  the  pancreas  may  be  diseased  either  tnom 
acut<j  inflammation,  scleroisis,  hpomatosis^  calculi,  or  cancer,  explains  the 
absence  of  diabetes  in  these  cases  hy  the  probable  presence  of  a  sufficient 
number  of  fuiictiorially  active  cells  to  permit  the  physiological  actiom  ol 
thi-i  gland  upon  the  glycolytic  process.  Hence,  although  variotis  allCVS^ 
tioiis  of  the  jxincreas,  especially  tibrous  atrophy,  have  Vteen  found 
associated  with  diabetes,  it  is  to  be  remembered  that  extensive  lesions 
of  the  pmcreus  may  exist  without  diabetes,  and  that  the  latter  disease 
often  occurs  without  disease  of  the  |>ancreas. 

Pro^wsis. — The  prognosis  of  chronic  fibrous  pancreatitis  is  neeessarilj 
grave  since  we  have  no  e\adence  that  reprod\iction  of  thit*  gland  is  poasible* 
It  is  to  be  recognised,  however,  thai  patients  may  live  for  years  apparently 
in  good  health  after  the  removal  of  a  considerable  part  of  the  pancreas  by 
operation,  sequesti-ation  and  evacuation ;  or  after  its  atrophy  from  cystic 
degeneration  or  fatty  infiltration.  Of  great  value,  as  suggesting  a  favour- 
able prognoBis,  arc  the  experiments  above  mentioned,  which  show  that  a 
small  portion  of  the  pancreas  suffices  for  the  preserv  ation  of  the  health  of 
many  animals* 

Treahiifnt — The  treatment  of  chronic  pancreatitis  necessarily  consiste 
in  the  attempt  to  relieve  the  digestive  diiiturbances  by  means  of  a  diet 
which  shall  be  least  irritating  to  the  duodenum,  and  which  demands  the 
least  possible  quantity  of  imncreatic  juice  for  its  digestion.  Aa  the 
pancreatic  juice  promotes  the  digestion  of  fat^  a  diet  relatively  free  from 
fat  is  indicated.  The  use  of  raw  minced  pancreas  and  of  pancreatin  is  to 
be  recommended,  since  Abelmann  has  shown  that  after  extirptition  of  the 
pancreas  the  digestion  of  fat  is  promoted  by  their  use.  When  a  chronic 
pancreatitis  is  suspected  to  be  the  cause  of  diabetes  the  diet  shoidd  be 
largely  nitro^enotia  and  relatively  free  from  farinaceous  and  saccharine 
articles  of  food.  The  frequent  use  of  minced  pancreas  is  indicated  in  such 
cases  also,  especially  since  experiments  show  that  the  retention  of  small 
portions  of  the  gland,  or  the  transplantation  of  a  portion  of  the  pancreaa 
when  the  gland  has  been  removed,  may  prevent  glycosuria.  According 
to  Becher,  carbonated  waters  increase  both  the  flow  and  the  proteolytic 
action  of  the  pancreatic  juice  of  dogs.  The  pancreatic  secretion  of  rabbits 
was  found  by  Gottlieb  to  be  increased  by  the  administration  of  dilute 
acids,  oil  of  mustard,  and  spices. 

Pancreatic  ealcull.^ — Etiology, — The  mode  of  origin  of  stones  in  the 
pancreatic  duct  is  presumably  the  same  as  in  the  case  of  gall-stones.  A 
catarrhal  condition  of  the  pancreatic  duct  and  retention  of  secretion  are 
probably  the  chief  factoi-s  in  the  precipitation  of  their  constituenta.  The 
retention  of  secretion  may  be  the  result  of  a  pathological  process  outside 
the  duct  producing  obstruction  to  the  escape  of  its  contents ;  or,  on  the 
other  hand,  the  duct  may  become  obatructed  and  dilated  by  the  atone. 
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Morbid  ttiwhhtt/,  —  The  calculi  chiefly  contain  enrl)onate  of  lime 
with  some  phosphate  of  lime,  and,  at  times,  cbolesterin ;  thej  vary 
in  size  from  grains  of  sand  to  that  of  a  walnut.  Not  infrequently  a 
morUir-likc  material  is  present.  Single  stonea  may  lie  found  impacted 
in  the  duct,  or  more  tlian  a  hundie<l  may  1j€  present.  Their  shape  ia 
usually  roiinciod  or  oblong,  sometimes  elongated  and  brandling.  They 
are  of  a  light  gray  ov  white  coloiu^,  and  their  surface  smooth,  rough,  or 
spinous.  The  concretions,  though  tough,  are  usually  easily  crushed  into 
irregular  fragments. 

Not  only  are  the  duct  of  Wirsung  and  its  branches  commonly  dilated, 
but  atrophy  and  induration  of  the  jmncreas,  and  sometimes  fistulous 
communications  with  the  stomach,  duodenum,  or  peritoneal  cavity,  are, 
at  times,  associated  with  stone.  Cancer  of  the  piincreas  is  present  also 
in  rare  cases. 

St/mpt(m4, — Calculi  may  exist  in  the  pancreas  without  any  definite 
evidence  of  their  presence.  As  a  rule,  symptom s  of  gastric  or  gastro- 
duodenal  indigestion  precede  those  due  to  the  preaenee  of  the  stone. 
These  ktter  are  attacks  of  pain  associated  with  the  iutarceration  or  escape  of 
the  stones,  or  a  complex  group  of  symptoms  tiependenl  upon  the  secondary 
changes  occiuring  in  the  pancreas.  The  pain  is  either  dull^  giving  a  sense 
of  pressure  sharply  defined  to  a  limited  sjiut  of  the  epig^i&trium,  or  it  may 
be  intense  and  piroxysraal,  radiating  along  the  left  costal  border  toward 
the  spine  and  the  left  shoulder-blade.  The  seat  of  t!ie  pain  is  not 
especially  sensitive.  The  paroxysms  reseml>le  those  pnxliiced  by  gall- 
stones, and  are  sometimes  accompanied  by  jaundice.  Indeed,  gall-stones 
and  piiucreatic  stones  may  coexist  in  the  same  person.  Jlinnieh  notes 
that  his  patient,  who  previously  had  suffered  from  veiy  severe  attacks  of 
biliary  colic  due  to  typical  pigmented  gall-stones  found  in  the  stools,  could 
not  discriminato  these  attacks  of  colic  from  those  in  which  concretions 
apparently  pancreatic  were  discharged.  Although  it  may  not  be  possible 
to  distinguish  l>et ween  some  attacks  of  pancreatic  and  of  biliary  colic,  the 
symptoms  which  result  from  the  prolonged  presence  of  pancreatic  calculi 
are  wholly  diflerent.  They  resemble  those  mentioned  as  a  result  of 
fibrous  pancreatitis,  which  condition  often  accompanies  pancreatic  calculi 
The  patient  loses  flesh  and  strength  :  the  dejections  are  often  liquid, 
contain  abundant  fat-acids,  an  excess  of  undigested  muscular  fibre,  and 
sometimes  concretions  which  present  the  characteristics  of  pancreatic 
stones.  More  significant  is  glycosuria,  either  intermittent  or  persistent. 
Rarely  a  cystic  tumour  may  develop  in  the  epigastrium  after  the  local 
pain  has  disappeared, 

Diafpwsis. — The  presence  of  pancreatic  calcidi  is  to  bo  inferred  from 
severe  attacks  of  deep-seated  epigastric  pain  radiating  to  the  left,  simu- 
lating biliary  colic,  but  without  jaundice  ;  followed  by  the  evacuation  of 
concretions  resembling  those  above  described,  and,  in  the  course  of  years, 
by  progressive  loss  of  flesh  and  strength  and  by  glycosuria.     Minnich 

irmcd  his  diagnosis  by  the  dtacovery  of  the  concretions  in  the 
and  an  autopsy  established  the  diagnosis   of   Lichtheim  which 


was  based  provisionally  on  the  occurrence  of  diabetes  after  the  attada 
of  colic. 

Froffiwsis. — Recovery  may  follow  the  evacuation  of  pancreatic  calculi 
through  fistulous  communications  with  the  siorauch  or  duodenum,  or,  m 
seems  probable  in  the  case  reported  by  Capparelli,  with  the  abdomiiml 
wall.  More  commonly  the  iTOgnosis  is  that  of  chronic  pancreatitis  with 
frequent  resultant  diabetes,  or  of  pancreatic  cyst.  An  immediately  fatal 
result  following  peritonitis  from  perforation  is  a  rare  incident. 

Trmtmenf. — The  attack  of  pancreatic  colic  is  to  be  relieved  by  morphine, 
ethcfj  or  chloroform,  and  the  external  application  of  heat  as  in  the  case 
of  biliary  coHc.  Holzmann  states  that  the  att^icks  of  colic  disappear  after 
the  injection,  three  times  a  week,  of  1  c.c.  of  a  1  per  cent  solution  of 
pilocarpine.  Ilie  medical  treatment  of  the  remrjtcr  effects  of  the  stones 
is  that  mentioned  for  chroriic  pancreatitig.  With  the  possibility  of 
forming  an  early  diagnosis  will  come  the  opportunity  for  the  surgeon  to 
remove  the  concretions  before  the  incurable  results  of  their  presence  take 
place. 

Cysts  of  the  pancreas. — Under  this  term  have  been  included  a 
variety  of  lesions  %vhich  in  the  main  have  been  regarded  as  due  to 
dilatation  of  the  duct  of  Wirsung.  It  is  probable^  however,  that  many 
reported  cysts  of  the  pmcreaa  were  circumiscribed  collections  of  fluid 
wholly  outside  the  pancreas,  and  that  other  varieties  of  cysts  of  the 
pancreas  occur  besides  those  due  to  dilatation  of  its  duct. 

EtioloiPf. — As  a  rule,  pancreatic  cysts  in  the  adult  occur  with  equal 
frequfncy  in  the  two  sexes.  Richardson-s  case  of  the  extirpation  of  a  cyst 
presumably  pumcreatic  from  a  child  of  fourteen  months  is  unique,  and 
suggests  that,  at  times,  these  tumours  may  be  of  congenital  origin.  Pye- 
Smith  also  reports  a  case  suggestive  of  a  similar  etiology.  The  con- 
spicuous place  given  to  traumatiBm  in  the  etiology  of  pancreatic  cysts  is, 
as  advocated  by  Lloyd,  proljably  due  to  a  confusion  of  peritonitis  limited 
to  the  lesser  peritoneal  cavity  with  cysts  of  the  prmcreas.  It  is  possible 
that  injury  may  produce  an  acute  pancreatitis,  resulting  in  an  obstruction 
to  the  duct  with  subsequent  dilatation ;  it  seems  more  probable  that  the 
resultant  acute  pancreatitis  becomes  extended  to  the  peritoneal  covering 
of  the  pancreas,  which  forms  the  posterior  wall  of  the  smaller  sac  of  the 
peritoneum.  More  important  in  the  etiology  of  the  genuino  pancreatic 
cyst  is  the  extension  of  inEainmation  from  the  duodenum  into  the  pan* 
creatic  duet,  resulting  in  its  obstruction.  The  most  common  variety  fa 
that  due  to  obstruction  and  dilatation  of  the  duct  with  retention  of  its 
contents.  The  obst ruction  may  result  from  inflammation  within  or 
without  the  wall  of  the  duct,  from  the  pressure  of  tumours  or  the  pre- 
sence of  calculi.  Durante's  case  of  assumed  pancreatic  cyst  from  obstruc- 
tion of  the  duct  of  Wiisung  by  a  lumbricus  is  unique.  It  is  possible 
that  the  lesion  in  this  patient  may  have  been  an  inflammation  of  the 
losser  peritoneal  pouch  secondary  to  a  pancreatitis.  Barest  of  all  is  the 
neoplastic  cystoma  of  the  pancreas. 

Morbid  anatomy, — A  cyst   may  arise  in  any  part  of   the  pancreas; 
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there  may  he  one  or  many  cysts,  varying  in  size  from  those  almost 
microscopic  to  others  as  large  as  a  pregnaot  uterus  at  full  term.  When 
large,  a  spherical  tumour  is  formed  which  does  not  suggest  the  pancreas ; 
or  numerous  small  cysU  may  be  grouped  along  the  course  of  this  gland* 
Thoy  lie  behind  the  lesser  peritoneal  caA  ity,  the  walls  of  which  at  times 
are  fused  with  them.  The  inner  surface  of  the  cyst-wall  is  smooth  or 
traboculated,  often  contains  openings  communicating  with  smaller  cysts, 
sometimes  bears  papillary  outgrowths,  and  is  lined  with  cylindrical 
epithelium-  At  times  the  duct  of  Wirsung  is  to  be  followed  from  the 
duodenum,  and  from  the  tail  of  the  pancreas  to  I  he  interior  of  the  cyst ; 
or  again  the  duct  XiY^\  be  oblitenitecJ.  The  largest  cysts  may  contain 
fourteen  quarts  of  fluid  :  this  is  of  a  grayish  colour,  slightly  opaque, 
viscid  or  watery,  alkaline,  of  a  specific  gravity  fix>m  1010  to  1024. 
On  microscopical  examination,  leucocytes,  epithelial  cells  in  a  state  of 
fatty  degeneration,  fat-drops,  eholestenn  and  acicular  crystals  may  bo 
,  found.  The  fluid  may  emulsify  fat,'  saccharify  stiirch^  and  digest 
I  albumin  and  fibrin  like  pincreatic  juice  ;  the  older  the  cysts,  the  less 
likely  are  all  these  reactions  to  be  present,  iluch  diagnostic  importance 
often  is  attiiched  to  these  charactenstics ;  but  Boas  asserts  that  other 
fluids  possess  diastaaic  and  emulsifying  qualities,  while  even  in  the 
fluid  contents  of  a  pancreatic  cyst  the  peptonising  power  may  be  absent 
or  slight.  The  presence  of  blood  iti  the  cysts  has  likewise  been  regarded 
as  of  marked  diagnoi^tic  importince.  This  view  is  based  particularly 
Upon  the  appearance  of  the  fluid  from  assumed  cysts  of  the  pancreas  of 
traumatic  origin.  As  has  already  been  stated,  such  accumulations  of 
fluid,  even  if  they  present  the  properties  of  the  pancreatic  juice,  may  be 
I  due  to  an  encysted  peritonitis  of  the  peritoneal  covering  of  the  pancreas 
the  ducts  of  which  may  be  opened.  T;^^ical  pancreatic  cysts  may 
contain  no  blood,  and  circtimscribed  collections  of  bloody  fluid  m  the 
vicinity  of  the  |mncreiis  may  lie  wholly  outside  this  gland.  Although 
multiple  cysts  of  the  pancreas  are  usually  retention-cysts,  the  cases  re- 
[  ported  by  Salzer  and  Hartmarui  suggest  that  the  pancrei\s,  like  the  ovary, 
may  give  rise  to  cystoma.  That  cystoma  of  the  pancreas  may  bo  malig- 
nant as  well  as  benignant  is  indicated  by  the  case  reported  by  Hartmann 
and  Gilbert. 

As  the  pancreatic  cyst  increases  in  size  it  causes  atrophy  of  the  gland, 

the  hjbules  of  which  ai'e  to  be  found  in  its  wall ;  or  it  may  project  from 

^  the  jDJincreas  as  a  pedunculated  tumour.     The  stoniuch  is  usually  pushed 

upwards,  more  rarely  dowrtwiirds,  and  the  transverse  colon  Hos  in  front  or 

[  below,     A  small  cyst  may  lie  X^y  the  left  or  right  of  the  median  line 

I  according  to  the  part  of  the  pancreas  from  which  it  arises.     The  larger 

I  cysts  usujdly   occupy    first    the   ej>i gastric    and    the   left   hypochondriac 

1  regions ;  but  they  may  extend  into  the  right  hypocbondriimij  and  the 

hower  border  may  be  found  at  the  brim  of  the  pelvis.     The  anterior 

wall  of  the  cyst  may  bo  fused  with  the  posterior  wall  of  the  stomach, 

rendering  extirpation  difficult,  if  not  impossible.     Kupture  of  the  cyst 

may  take  place  into  the  lesser  |3critoneal  sac,  into  the  general  peritoneal 
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cavitj,  or  into  the  Btomach.  Rupture  into  the  lesser  cavity  may  explain 
the  presence  of  a  large  cystic  tumour,  communicutmg  with  the  int^irior 
of  the  imncrcaa  in  those  cases  in  which  a  considerable  portion  of  the 
organ  remains  unidtered, 

Congemt;il  cystic  disease  of  the  pancreas  may  be  associated  with 
cystic  disease  of  the  liver  and  kidneys. 

Sifmptmn^. — -There  may  be  no  symptoms  suggeativo  of  a  cyst  of  the 
pancreas  before  the  recognition  of  an  abdominal  tumour.  With  ita  appear- 
ance, however,  eymptoms  of  a  more  or  less  serious  character  usually 
occur.  These  may  bo  luumporUmt  until  the  cyst  has  attained  a  large 
size,  for  the  tumour  has  been  accidentally  discovered,  in  pei'soos  appa- 
rently healthy,  aft^ar  child- birth  or  during  convalescence  from  typhoid  fevec 

Ab  a  rule,  however,  the  piticnt  sutt'ei-s  from  attitcks  of  epi; 
pain,  perhaps  constant  and  severe,  with  symptoms  of  collapse.  The 
may  last  fur  hours,  days,  or  weeks,  and  may  extend  perhaps  ovi 
period  of  years.  It  may  radiate  from  near  the  eiisiform  cartilage  either 
downwards  or  laterally,  especialh'  toward  the  left  side  ;  or  may  extend  into 
the  left  shoulder  or  into  the  left  half  of  the  face.  The  ptinful  |MiroxysinB 
may  have  no  appirent  cause,  or  may  follow  an  error  in  diet,  when 
belching,  vomiting,  diarrhfjea,  or  constipation  occurs,  and  the  patient  com- 
plains of  a  sensation  of  fulness  in  the  epigastrium  which  may  be  tender 
to  the  touch.  The  atUcks  of  pain  may  be  followed  by  jaundice,  and 
recurrent  intestinal  hi^^morrhage  has  beerj  observed.  Strength  and 
nutrition  are  unaftected,  or  weakness  and  emaciatiitn  may  appear. 

Although  the  cyst  usually  is  of  slow  growth  and  may  remain  quiescent 
for  years,  even  Ijecoming  smaller  for  a  while,  it  may  appear  s<:»on  after  an 
attiick  of  jkiin  and  vomiting,  and  rapidly  enlarge  within  a  few  months. 
Wlion  hicmonhage  t^ikes  place  from  its  wall  the  cyst  may  attain  the 
size  of  a  child's  head  within  a  fortnight.  Commonly  it  is  oliserved  iirst 
in  the  loft  hypr»ch<»nd]*ium  between  the  costal  cartilages  and  the  metlian 
line  ;  and,  as  it  enlarges,  it  causes  a  swelling  of  the  upper  half  of  the  abdo- 
men which  may  extcnti  from  the  ensifoi-m  cartilage  to  the  pul>ic  symphysis 
and  into  e^ich  flank,  and  is  of  globular  shape,  resistant,  inehistic,  and 
smooth  on  the  surface.  As  a  rule  the  cyst  is  slightly  movable  both 
verticidly  and  literally,  and  often  transmits  the  beat  of  the  aorta,  but 
lias  no  expansile  pulsation.  It  is  dull  on  percussion  where  not  overlain 
by  stomach  or  intestine,  and  on  auactiltation  a  sysioHc  soufMe  transmitted 
from  the  adjacent  aorta  is  sometimes  heard.  The  smaller  and  mure 
deeply-seated  the  cyst,  the  more  likely  is  it  to  suggest  a  solid  tumour; 
although,  when  large  and  superficial,  fluctuation  may  be  present.  The 
pressure  of  the  contained  fluid  may  be  such  that  the  liquid  will  spurt 
several  feet  from  a  trocar  plunged  through  the  wall. 

As  the  tumrmr  becomes  apparent  the  epigfiiitrie  p;un  and  digestive 
disturbances  are  likely  to  be  more  persistent,  and  the  larger  its  sir.e  the 
greater  the  loss  of  flesh  and  Btrenglh.  The  cyst  may  l>e  so  large  or  so 
situated  as  to  interfere  with  the  descent  of  the  diaphnigm  and  to 
produce  dyspncea ;  or  it  may  press  upon  the  portal  vein  or  inferior  vena 
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cava  and  cause  ascites  or  anasarca.  By  comfressinri  of  the  intestine  it 
has  prcKluced  symptoms  of  obstruction  of  the  bowcla.  In  rar^i  instances 
fat  and  an  exceaa  of  undigested  muscular  fibre  have  been  found  in  tbe 
fsBoes,  and  albumin  or  sugar  in  the  urine. 

IHatjmm.  —  Physical    are   more    important    than    rational    signs   in 

establishing  tbe  diagnosis  of  cyst  of  the  twncreas.     A  eraooib,  rounded 

tumour  is  to   be  reeognisedi   first  appearing  in  the  cpigastriuru  or  left 

hypoehondriiiui,    slightly    movable    oapecially    vertically,    and    usually 

separated  from  the  liver  and  spleen  by  a  resonant  area.      Inflation  of  the 

stomach  shows  that  tbe  tumour  lies  behind  and  uaually  below  this  organ. 

Inflation  of  the  colon  gives  evidence  that  ihe  Litter  either  crosses  or  lies 

below  the  tumour.    Exploratory  puncture  permits  the  esc^ipe^  under  high 

pressure,  of  an  alkaline   fluid  which  may  be   more  or  less   bloody,  and 

which  u  so  ally  emulsifles  fat^   transforms  starch    into    glucose^  antl  may 

digest  albimiin  and  fibrin.     The  continued  escape  of  such  a  fluul  after 

the  estiiblishment  of  drainage  is  in  favour  of  the  pancreatic  origin  of  the 

jcyst.     In  the  *liftercntial  diagnosis  solid  tumours  ure  easily  excluded  l»y 

[exploratory  puncture.      The    transmitted,   non-expansile    pulsation,   dis- 

[llppearing   when    the    patient    is    on    the    hands   and    knees,    seU  aside 

[aneurysm  of  tbe  aorta,     A  dropsic.il  gull-bladder  is  continuous  with  the 

I  liver  afiil  lies  in  the  right  half  of  the  abdomen.      Hydronc|>hro8is  of  the 

[left  kidney  is  manifested  by  an  oblong  tumour  more  limited  to  the  left 

half  of  the  abdomen  than  is  a  cyst  of  the  pancreas,  the  lower  border  of 

which  lies  near  the  brim  of  the  p.lvis ;  and  the  inflated  desceufling  colon 

rather  follows  its  leniith  than  crosses  it  transversely.     Enormous  cysts 

of  the  pancreas  may  l>e  confounded  with  cystic  ovarian  ttimours.     The 

latter  produce  an  increik^e  in  the  size  of  the  abdomen  from  below  upwards, 

I  and  the  lowermost  portion  of  the  tumour  is  not  overlain  by  the  intestine. 
The  aspirated  contents  are  usually  free  from  blood,  are  likely  to  be  more 
gelatinous,  and  do  not  produce  the  above- mentioned  reactions  with  fat, 
fitarch,  and  allmmin. 

It  may  be  impossible  to  discriminate  lietween  collections  of  fluid  in 
the  lesser  peritoneal  sac  (omental  bursal)  or  in  the  mesentery  and  cysts 

I  of  the  pancreas.     The  former  may  arise  from  the  pancreas,  as  the  echino- 
coceus  cyst ;  or  may  be  due  to  dihited  lymphatics,  as  the  chylous  cyst ;  or, 
more  frequently,  may  result  from  an  inflammation  caused  by  traumatism, 
perforating  ulcer  of  the  stomach  or  duodenum,  or  atuie  pancreatitis.     It 
may  not  l>e  pijssible  to  exclude  serous  or  sero-ha-monhapc  indammation  of 
the  lesser  peritoneal  eavity  ]  l>ut  the  character  of  the  fluitl  may  permit  us 
to  exclude  suppurative  peritonitis,  an  echiuocoecus  eyst  and  a  ehylangioma, 
Pfogmms, — C3'st8  of  the  pancreas  have  persisted  for  twenty  years, 
jiving  rise  to  but  little  disturbance.     Even  the  krger  cysts  may  interfere 
but  slightly  with  the  digestive  process,  although  it  is  possible  that  diabetes 
Tmay  be  the  result     The  larger  cysts  are  especially  dangerous  from  their 
[liability  to  rupture,  and  to  interfere  mechanically  with  respiratiun,  with 
circulation,   and   with   the  passage   of   food  through    tbe   stomach   and 
ites  tines. 
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Trmlment. — The  smaller  pancreatic  cysts  accidentally  discovered  and 
prodaeiiig  no  dii^turbaiice  require  no  treatment.  The  larger  cysts  denuind 
aurgical  trtjatraeut,  either  drainage  or  removal;  the  lutler  operation  is 
preferable,  but  not  alwaya  possible.  Either  operation  usually  result* 
favourably,  although  the  fistula  consequent  on  the  establishmoui  of; 
drainage  often  reniairia  open  for  months. 

Caneer  of  the  pancreas. — Although  tubercle,  gumma,  lympboiDA 
and  sarcoma  may  be  found  as  tumours  of  the  imncreas,  they  are  of  waxk 
rarity  as  not  to  require  particular  consideration  ;  especially  as  the  symp- 
toms of  lymphoma  and  sarcoma  are  virtually  those  of  cancer. 

Willigk  and  Leljcrt  state  that  cancer  of  the  pancreas  occurs  in  abottt 
6  per  cent  of  all  cancers.  Dr.  Herringham  has  made  a  Btudy  of  57  cam^ 
and  Mirallie  has  been  able  to  collect  1 1 3  eases  of  primary  cancer  of  thi 
pancreas.  According  to  the  last  observer  and  Segri%  rather  more  than 
two-thirds  of  the  [ alien ts  are  males.  The  affection  occurs  most  frequently 
between  the  age^  of  thirty  and  fifty  years,  although  it  may  be  present 
in  children  and  infant.^,  and  has  been  found  at  birtk  Unlike  cancer  of 
the  gall-bladdei\  it  is  rarely  associated  with  calculi 

Mm'hid  auiitomff. — Any  part  of  the  pancreas  may  he  the  seat  of  cancer, 
although  the  head  is  usunlly  aftected  ;  while  other  portions  of  the  imuereai 
may  show  Jio  abnormal  appe^irances.  It  may  form  a  circumscril>ed  tumour 
the  size  of  a  child's  head,  or  the  entire  gland  may  be  infiltrated  with  Ui6 
new  growth.  The  colour  varies  in  accordance  with  the  greater  or  less 
abundance  of  fibrous  tissue  and  epithelioid  cells,  the  kind  and  degree  of 
degeneration  affecting  the  latter,  the  (juiuitity  of  blt>r>d»  the  occurrence 
of  recent  and  old  ha^raorrhageSj  and  the  presence  of  bile  pigmentv  The 
consistency  varies  from  that  of  soft  encephaloid  to  the  cartilage-like 
density  of  seirrhus.  Dilatiition  of  the  duct  of  Wiraung  may  reault  from 
its  peiipheral  obstruction  or  obliteration  by  cancer  of  the  he^I  of  the 
pancreas,  and  obstruction  of  the  common  bile-duct  also  is  fret^uently  thuft 
produced. 

The  disease  is  likely  to  extend  to  the  adjacent  lymphatic  glands,  and 
secondary  nodules  may  be  found  in  the  liver  or  spleen.  Invasion  of  the 
peritoneum  also  may  occur,  and  adhesions  are  often  found  tietween  the  pan- 
creas and  the  stomach,  eolon^  small  intestine,  spleen,  liver,  and  gall-bladder. 

Si/mphrfis. — There  may  be  no  suggestive  symptoms,  and  cancer  of  the 
pancreas  is  sometimes  found  unexjiectedly  after  death  from  other  causea. 
The  more  characteristic  symptoms  may  be  preceded  for  years  by  disturb- 
ances  of  digestion,  such  as  loss  of  appetite,  l>elching,  nausea,  vomiting 
and  a  sensation  of  epigastric  fulness.  In  rare  instances  syniptoma  of 
pancreatic  diabetes — polyphagia^  polydypGia,  glycosuria  and  emaciation 
— may  be  present  Paroxysms  of  j>ain  also  may  occur,  extending  from 
the  epigiistrium  into  the  back^  and  are  often  regarded  as  attacks  of  lumbaga 
According  to  Mirallie  s  analysis,  jaundice  and  pain  are  the  distiu-bances 
which  most  often  immediately  precede  the  graver  symptoms  of  cancer 
of  the  pancreas.  The  jaundice,  the  result  of  pressure  upon  the  common 
bUe-duct,  may  appear  suddenly   or  gradually ;  it  usually  persists  and 
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progressively  increasas  in  severity.  lb  may  be  preceded  by  rigors 
and  be  accompanied  by  pain  resembling  biliitry  colic*  The  liver  is  fre- 
quently enlarged,  and,  wben  jiiundice  is  present,  tbo  gall-bladder  is 
usually  dilated.  Epigastric  pain  may  precede  or  accomimny  jaundice, 
and  is  often  transitory,  but  is  intense  in  at  least  one  bulf  of  the  cases. 
It  may  become  continuous,  or  perhaps  be  intemipted  by  paroxysms ;  it 
comes  without  apparent  cause,  and  is  more  frequent  at  night.  It  radiates 
as  a  cceliac  neuralgia,  and  may  Ije  accompanied  with  a  scnsiition  of  faint- 
ness  and  anxiety.  The  most  characteristic  sign  is  the  tumour  which, 
in  from  one-fourth  to  one-half  of  the  cases,  is  to  be  observed  in  the 
epig;iBtric  or  umbilical  region,  as  a  deep-seated,  rounded  or  elongated, 
sometimes  nociulated  swellings  varying  in  density  and  defined  with  diffi- 
culty. It  may  be  sensitive  to  the  touch,  and  its  mobility  is  slight  It 
is  likely  to  transmit  the  aortic  pulsation,  and  perhaps  to  c^use  a  murmur, 
but  it  is  not  expansile.  The  cancer  may  produce  obstniction  to  the  flow 
of  blood  through  the  portal  vein  and  ctuise  ascites,  or  may  press  upon  the 
inferior  vena  c^va and  cause  dropsy  of  the  lower  extremities.  In  the  former 
case  the  tumour  may  first  become  apparent  aftrr  removal  of  the  ascitic  fluid. 
When  obstruction  of  thu  duodenum  is  produced,  dilatation  of  the  stomach 
or  intestinal  obstruction  may  result.  Hydronephrosis,  from  compression 
of  the  left  ureter  by  cancer  of  the  tail  of  the  piincreas,  is  very  rare. 
With  the  appeamnco  of  jaundice,  ca:?liac  neuralgia,  and  tumour,  the  disease 
rapidly  advances.  The  appetite  may  remain  unaffected,  or  may  become 
even  excessive.  When  vomiting  is  present  the  evacuated  contents  of  the 
Btomach  may  contain  blood,  free  fat,  or  fat-acids.  Constipation  may  be 
present,  or  the  action  of  the  bowels  may  be  increased  or  irregular.  The 
•tools  may  contain,  though  rarely,  liquid  or  solid  fat  or  fat-acids  ;  and 
"blood  may  be  present,  ^lore  important,  perliaps,  is  the  presence  of 
bundant  undigested  muscolar  fibre  in  the  absence  of  dianhcea.  There 
may  be  polyuria,  am!  the  urine  frequently  contains  albumin,  more  rarely 
sugar ;  although  l)0th  glucose  and  maltose  have  Ijeen  found,  and  glycos- 
uria, after  persisting  for  some  time,  may  disappear  shortly  before  death. 
When  pancreatic  juice  does  not  enter  the  bowel,  indican  is  diminished 
and  ingested  salol  is  not  decomposed*  but  the  evidence  ba^ed  upon  these 
reactions  is  as  yet  somewliat  contradictory  and  insutfieient  to  make 
Ithem  of  diagnostic  importance.  Although  the  general  nutriiion  may 
main  hut  little  affected  till  death  occura,  emaciation  and  debility  may 

present  and  rapidly  increase  toward  the  fatal  termination.  The 
duration  of  tbe  disease  after  its  recognition  ia  uatmlly  a  matter  of  weeks 
or  months,  but  it  may  continue  a  year  or  more.  Death  sometimes  occurs 
■uddenly  from  gastro-intestinal  or  intra- peritoneal  haemorrhage,  or  from 
pulmonary  eralK>li?m. 

iJpffjwsis. — The  most  important  evidence  is  furnished  by  the  tumour, 
d  by  the  symptoms  resulting  from  obstruction  of  the  piiicreatic  duct  and 
common  bile-duct.  The  seat  of  the  tumour  is  determined  by  inflation  of  the 
stomach  and  colon.  It  may  be  mistaken  for  cancer  of  the  pylorus,  duo- 
denum,  transverse  colon,  or  liver.     Cancer  of  the  pylorus  is  more  freely 
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movablo,  and  m  more  regularly  associated  witb  a  dilated  stonuicli; 
moreover,  jaundice  is  less  likely  to  occur.  Cancer  of  the  duodenum  nay 
protiuce  the  same  symptoras  as  cancer  of  the  ymncreas,  and,  indeed,  is  in 
most  instances  due  to  an  extension  from  the  latter.  Caru'er  of  the  tran^ 
verse  colon  is  more  freely  movable,  and  its  seat  is  determined  by  inflation, 
while  its  symptoms  are  those  of  chronic  irjtestinal  ol>struction.  The  pre- 
sence of  abundant  indican  in  the  urine  is  suggestive  rather  of  intestinal 
cancer  than  of  cancer  nf  the  pancreas*  Cancer  of  the  liver  is  more  freely 
movable,  more  frequently  associated  with  ascites,  and  more  likely  lo  Iw 
accompanied  with  enlargenicnt  of  the  organ  ;  yet,  as  cancer  of  the  pancreu 
lies  nciirly  always  in  the  he^id  of  it,  jaundice  is  a  frequent  symptom  of 
cancer  iti  either  viscus.  The  moat  siitisfactory  evidence,  at  present,  of 
deficient  pancrefitic  juice  in  the  bowel  is  afforded  by  the  abundance  of 
undigested  muscular  fibre  in  constipated  stools  after  a  meat  diet,  and  by 
the  absence  of  carl»olic  acid  in  the  urine  when  a  drachm  of  salol  \%  taken 
in  divided  doses  during  the  day.  Neither  fatty  fseces,  lipuria,  nor  gljTOOi- 
uria  is  of  especial  value  in  the  diagnosis  of  cancer  of  the  pancreas, 

Froff7iosis. — Always  fatal.  Death,  as  a  rule,  rapidly  follows  the  occm^ 
rence  of  jaundice  and  ascites.  It  may  occur  within  four  weeks  after  the 
former,  and  iv^thirj  six  weeks  after  the  latter. 

T^'&itmenL — Symptoms  are  to  be  treated  as  they  arise  j  the  use  of 
pig^s  pancreas  has  produced  a  diminution  of  the  pain  and  of  the  jaundice. 

Reginald  H.  Frrz. 
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DISEASES  OF  THE  KIDNEYS 


GENERAL  PATHOLOGY  OF  TEE  RENAL  FUNCTIONS 


A.  The  Urine 


Ik  healtli  the  compoBition  of  the  urine  remains  fairly  constant,  with 
aome  flu<:tuation  in  the  amounts  of  the  individual  conatituents.  In  disease 
the  changes  in  its  composition  are  due  either  to  morbid  processes  in  the 
kidney  itself  interfering  with  its  excretory  functions,  or  to  changes  in  the 
general  tissue  metabolism  producing  suhstances  not  normally  found  in  the 
economy  ;  and  these,  after  circulating  in  the  blood,  are  excreted  in  the  urine* 
Not  infrequently  the  excretion  of  these  bodies  in  the  urine  may  injure 
the  kidneys.  Disease  may  alter  the  quantities  of  normal  constituents  of 
the  urine,  or  it  may  lead  to  the  presence  in  it  of  abnormal  substance, 

tfrinapy  water. — The  quantity  of  water  voided  by  a  healthy  adult  in 
24  hours  is  fromi  40  to  50  ounces.  These  limits  may  be  exceeded  or 
not  reached ;  the  quantity  may  rise  to  80  or  fall  to  20  ounces. 
In  health,  inasmuch  as  the  water  in  the  tissues  remains  fairly  constant, 
the  quantity  of  the  urine  is  affected  by  (i.)  the  amount  of  fluid  consumed  ; 
(ii.)  the  amount  of  fluid  eliminated  by  other  channels^  as  by  the  lungs, 
skin,  and  alimentary  canal. 

In  disease  the  amount  of  water  in  the  tissues  may  undergo  great  varia- 
tions, and  these  variations  will  produce  effects  on  the  urinary  flow ;  thus 
dropsy,  from  whatever  cause,  will  necessarily  lead  to  a  diminution  in  the 
quantity  of  urine.  Ultimiitely  the  amount  of  urine  is  determined  in 
health  by  the  functional  activity  of  the  glomerular  tuft,  and  this  in  turn 
depends  upon  (n)  the  activity  of  the  glomerular  epithelium ;  {h)  the  rate 
of  tV-  *^  --  of  the  blood  through  the  tuft.     Besides  these  two  factors  it 
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general  diliitation  of  all  the  other  vessels  of  the  body,  by  lessening  the 
blood-flow  through  the  kidney^  cause  a  diminished  How  of  urine.  Sub- 
stances that  produce  an  increased  flow^  of  urine — for  instance,  urea,  sugar, 
caffein,  and  so  forth— cau^e  experiraentall}^  a  dilatation  of  the  renal 
vessels ;  but  nitt  always  a  simple  dilatation  :  thus  c^itl'ein  produces  &n 
initial  constriction  followed  by  dilatation.  Drngs  like  digitalis  catue  an 
increased  flow  of  urine,  although  they  produce  constriction  of  the  r^Dil 
vessels  ;  but  here  the  result  is  due  t-o  the  considerable  rise  in  general  blood* 
pressure  and  the  increfi-sed  velocity  of  the  blood  whereby,  notwithstanding 
the  constriction  of  the  renal  vessels,  more  blood  probably  flows  through  the 
kidney  iu  a  given  time.  The  action  of  substances  like  urea,  which  cause 
diuresis  with  vascular  dilatiiiion,  is  a  local  one  on  the  kidney,  since  all  tlie 
eftects  can  be  produced  after  complete  division  of  the  renal  nerves. 

Although  the  suite  of  the  renal  vessels  is  the  factor  in  the  secretion 
of  urine  ^nth  which  we  are  best  acquainted,  my  experiments  show  that  the 
quantity  of  kidney  substance  has  a  profound  effect  on  the  amount  of  urine 
excreted.  The  removal  of  small  portions  either  from  one  or  both  kidneys 
18  followed  by  an  increase  in  the  quantity  of  urine  secreted ;  and  if  so 
much  as  two-thirds  of  the  tot^l  kidney  weight  be  removed,  the  urinary 
flou^  may  be  pei-manently  doublet]  mthout  undergoing  any  other  altera- 
tion in  its  composition.  If  a  considerable  wedge  be  removed  from  each 
kidney  a  still  greater  increase  of  the  urinary  water  is  obtained.  The 
removal  of  three-fourths  of  the  total  kidney  weight  is  followed,  not  only 
by  a  still  greater  increase  in  the  urinary  fiow-^so  that  it  may  bis 
quadrupled  in  amount — but  also  by  an  augmentation  of  the  excretion  of 
urea.  These  observations  show  that  the  remo^'al  of  portions  of  the  kidney 
influence  the  amount  of  urinary  water  excreted  very  materially  ;  and  this 
notwithstanding  the  fact  that  the  remnants  of  kidney  do  not  undergo 
any  marked  pathological  change. 

Although  no  nerves  have  been  found  that  exercise  any  influence  on 
the  secretion  apart  from  the  vaso-motor  mechanism,  yet  no  doubt  the  secre- 
tion of  urine  may  sometimes  be  totally  arrested  without  any  great  effect 
being  produced  on  the  renal  circulation  at  the  same  time.  To  expose  the 
ureter  and  put  a  canula  int-o  it  will  sometimes  conqjletely  arrest  the 
secretion  of  urine.  On  the  other  hand,  puncture  of  the  medulla  causes  a 
great  increase  in  the  amount  of  urine ;  and  although  the  efl'ects  of  the 
latter  experiment  may  be  explained  as  a  result  of  vaao-motorial  influence^ 
this  cannot  be  the  case  in  the  former^  since  there  is  no  experimental  evi* 
dence  that  interference  with  the  lu-eter  leads  to  any  circulatory  changes 
in  the  kidney. 

In  disease  the  quantity  of  the  urine  may  be  increased  or  diminished — 
the  latter  more  usually  than  the  former*  If  increased,  the  increase  may 
be  either  permanent  or  temporary.  In  diabetes  mellitus  and  in  diabetes 
insipidus  the  increase  is  permanent.  In  lardaceous  disease  of  the  kidney 
and  in  renal  cirrhosis  the  increase,  although  not  present  throughout  the 
disease,  yet  persists  for  considerable  periods.  In  chronic  parenchymatous 
nephritis,  or  diffuse  nephritis,  considerable  temporary  increase  is 
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during  the  period  of  the  subsidence  of  the  dropsy,  and  also  subsequently 
when  all  trace  of  dropsy  has  disappeared.  In  diabetes  melHtua  the  in- 
creased excretion  is  usually  held  to  be  duo  to  the  presence  in  the  unne  of 
large  quantities  of  sugar  and  urea*  In  diabetes  insipidus  the  cause  of  the 
diuresis  is  obscure,  but  it  is  attributed  to  some  functional  bul!>ar  change, 
causing  dilatiition  of  the  renal  vessels  {wV/^  vol-  iii.  p*  244).  In  both  diseases 
there  is  great  thirst,  but  this  is  probably  the  result  rather  than  the  cause 
of  the  flow  of  nrine. 

In  diflFiise  nephritis  the  quantity  of  urine  varies  inversely  as  the 
amount  of  dropwsy.  In  the  other  chronic  destructive  diseases  al>ove  men- 
tioned the  increased  flow  is  due  either  to  the  diminution  in  the  amount 
of  kidney  substance  or  to  the  altered  state  of  the  blood-vessels  or  to  the 
abnormal  blood-pressure. 

Most  diseases  lead  to  a  diminution  in  the  quantity  of  urine  ;  thus 
febrile  disorders,  with  the  increased  loss  of  water  by  sweating  and  by 
hurried  respiration,  are  marked  by  the  excretion  of  a  scanty  concentrated 
urine.  Dropsy,  whether  of  cardiac,  renal,  or  hepatic  origin^  leads  to  a 
deficient  and  scanty  excretion  of  urine.  Diseases  causing  profuse  di;irrhaea 
may  even  cause  complete  suppression,  as  in  cholera.  All  diseases  pro- 
ducing a  diminished  flow  of  blood  through  the  kidney  owing  to  venous  con- 
gestion— for  example,  thrombosis  of  the  renal  vein  or  vena  cava,  cardiac 
valvular  disease,  pidraonary  lesions,  and  so  forth — lessen  the  quantity  of 
urine.  Lastly,  acute  and  certain  chronic  inflammatory  and  other  destruc- 
tive diseases  of  the  kidney  diminish  the  flow.  This  faihire  in  excretion^ 
however,  is  more  frequently  seen  in  acute  and  subacute  nephritis  than  in 
well-esrablished  chronic  nephritis. 

The  dirainution  in  the  quantity  of  urine  may  go  on  to  absolute  sup- 
pression, of  which  two  varieties  are  described,  the  so-called  obstructive  and 
non-obstructive  suppressions.  In  the  fonner  there  is  some  direct  impedi- 
ment to  the  exit  of  the  urine  along  the  ureter ;  in  the  latter  no  such 
obstruction  exists,  the  renal  |>elvi3  and  the  ureter  are  quite  patent ;  never- 
theless no  urine,  or  only  very  small  quantities  of  it^  are  excreted.  The 
latter  condition  is  much  the  more  serious,  and  usually  ends  fatally  in  from 
two  to  four  days,  or  even  in  twenty-four  hours.  It  is  seen  iJi  very  acute 
nephritis,  some  rimes  also  in  chronic  nephritis,  and  in  certain  forms  of 
granular  kidney  and  other  diseases  of  the  kidney.  It  may  also  be  seen  dur- 
ing the  course  of  acute  specific  fevers,  as,  for  instance,  in  diphtheri/i,  without 
any  marked  alteration  in  the  kidney ;  also  in  perforating  peritonitis,  and 
after  severe  injurtea.  In  these  latter  cases  it  may  occur  with  the  kidneys 
apparently  perfectly  healthy  and  not  presenting  any  coarse  lesions 
post -mortem.  This  form  of  suppression  has  been  known  to  occur  after 
operations  on  the  kidney,  when  one  organ  has  been  exposed  and  incised 
with  the  view  to  the  detection  of  a  stone,  and  yet  where  no  stone  or  other 
disease  has  been  found.  In  many  of  these  cases  the  kidneys  are  not 
healthy ;  but  cases  have  occurred  where  total  suppression  has  followed 
exploratory  incision  into  the  kidney,  and  yet  post-mortem  examination 
has  revealed  no  obvious  disease  of  the  kidneys. 
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Suppression  is  not  an  uncommon  sequel  of  catbeterisation,  when  the 
kidneys  are  diseased  BecoiKlarily  to  mischief  in  the  lower  urinary  tract. 

Obstructive  suppression  is  seen  m  bilateral  c^ileulous  disease,  and 
where  after  one  kidney  has  been  practicaliy  destroyed  by  calculous 
pyelitis  the  ureter  of  the  only  active  kidney  becomes  blocked  by  stone. 
It  is  also  seen  where,  owing  to  disejise  in  the  pelvis^  as  in  carcinoma  of 
the  uterus,  both  ureters  are  simiiltaneonsly  clostnL  In  these  conditioni 
the  first  effect  ia  not  BU|"pression,  but  rather  the  production  of  hydro* 
nephrosis;  no  urine  is  emitted,  but  it  ia  still  socrcled  by  the  kidney. 
Sooner  or  later,  however,  if  this  condition  be  not  relieved  actual  8Uppre»> 
sion  ensues. 

Speeiflc  gravity. — The  specific  gravity  of  the  urine  is  usually  from 
1015  to  1025,  but  it  may  fall  as  low  as  1002  persistently,  as  in  diabetes 
insipidus,  or  it  may  rise  as  high  as  1060.  Persistently  low  specific 
gravity,  especially  in  the  urine  voided  in  the  early  morning*  or  in  the 
urine  of  the  total  twenty -four  hours,  is  produced  by  such  diseases  as 
diabetes  insipidus,  cirrhosis  of  the  kidney,  hirdoceous  disease  of  the 
kidney,  chronic  diffuse  nephritis,  hydronephrosis,  cystic  kidneys.  Severe 
Bright's  disease,  however,  sometimes  even  fatal  Bright's  disease,  can 
exist  with  a  urine  having  a  specihc  gravity  as  high  as  1025. 

The  specific  gravity  is  raised  by  the  presence  of  large  quantities  of 
urea  and  salts  in  the  urine,  and  by  sugar.  A  character  of  the  presence 
of  the  last  substance,  liowever,  is  a  high  specific  gravity  of  a  pale,  dilute- 
looking  urine;  thus,  a  specific  gravity  of  1035  in  pale  urine  suggests 
sugar,  but  a  specific  gravity  of  1035  in  a  high-coloured  febrile  urine 
would  have  no  such  signiiicance.  Sugar  may,  however,  be  present,  even 
in  a  considemble  quantity,  with  a  specific  gravity  as  low  as  1010;  and 
when  the  specific  gravity  is  raised  by  the  presence  of  sugar  the  two  do 
not  necessarily  vary  together,  A  higber  percentage  li  sugar  may  be 
present  with  a  rather  lower  specific  gravity.  This  is  due  to  the  effect  on 
the  specific  gravity  of  other  constituents,  and  more  especisdly  of  urea  and 
salts.  In  diabetes,  provided  the  flow  of  urine  be  largo  and  hence  dilute, 
the  specific  gravity  gives  a  fairly  accurate  notion  of  the  quantity  of 
sugar ;  but  this  is  not  the  case  if  the  quantity  of  urine  be  comparatively 
small. 

Reaction, — The  reaction  of  the  normal  urine  is  acid,  but  the  acidity 
varies  largely  under  the  influence  of  meals.  Although  tlie  urine  voided 
in  health  is  usually  acid,  the  urine  secreted  by  thti  kidney  undergoes 
greater  fluctuations  in  reaction*  Thus,  the  morning  urine  is  highly  acid ; 
the  urine  secreted  two  to  three  hours  after  a  meal  may  be  even  alkaline^ 
but  probably,  owing  to  admixture  with  acid  urine  in  the  bladder,  the 
fluid  voided  will  still  be  acid.  The  reaction  of  the  normal  urine  is  most 
influenced  by  diet ;  and,  speaking  broadly,  an  animal  diet  increases  the 
acidity  and  a  vegetable  diet  diminishes  or  even  annuls  this  reaction. 
The  acidity  of  the  total  urine  in  twenty -four  hours  in  health  is  equivalent 
to  two  grammes  of  oxalic  acid,  and  ia  dependtmt  upon  the  presence  of 
acdd  phosphate  of  soda.     Probably  as  meat  contains  a  considerable  amount 
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of  this  acid  phosphate  it  is  this  constituent  of  meat  which  increases  the 
acidity  of  the  urine. 

If  in  disease  the  quantity  of  urine  be  diminished,  as  in  fever,  the 
rektive  acidity  is  increased. 

Patients  living  "high**  and  Buffering  from  so-called  lithseniia  also 
excrete  highly  acid  urine.  The  urine  in  diabetes,  more  especially  in 
diabetic  coma,  the  so-callod  acetona?mia,  is  highly  acid^  and  is  said  to 
contain  a  number  of  abnormal  acitis,  more  especially  ^-oxy butyric  acid. 

In  disease  the  acidity  of  the  urine  is  more  frequently  diminished, 
and  not  uncommonly  it  is  alkaline.  The  acidity  is  greatly  diminished  in 
cases  of  dilated  stomach,  and  especially,  it  is  said^  as  the  result  of  washing 
out  the  stomach. 

Two  varieties  of  alkaline  urine  are  recognised^ one  whore  the 
alkalinity  is  dependent  upon  the  presence  of  a  fixed  alkali,  and  the  other 
where  it  is  dependent  on  the  presence  of  a  volatile  alkali.  The  former  is 
often  associated  with  a  diet  rich  m  vegetable  matter,  and  it  is  sometimes 
seen  for  long  periods  in  nervous,  dyspeptic,  neurasthenic,  hypochondriacal 
patients,  Buch  urine  is  frequenily  milky  from  the  precipitation  of 
phiisphates,  more  especially  calcic  phosphates.  It  is  not  a  condition  of 
any  very  great  consequence,  except  that  it  may  possibly  lead  to  the 
precipitation  of  amorphous  tricalcic  and  also  of  mooocalcic  phosphates, 
and  may  cause  the  formation  of  some  of  the  rarer  pliosphatic  stones. 

Alkalinity  from  volatile  alkali,  on  the  other  hand,  is  a  very  serious 
condition,  and  is  usually  dependent  on  decomposition  of  the  urea  into 
carbonate  of  ammonia,  owing  to  microbie  infection  of  the  urine,  tisually 
from  the  introdoetion  of  dirty  catheters.  Sometimes  the  infection  reaches 
the  lu-ine  from  within^  owing  to  the  rupture  of  an  abscess  into  some  part 
of  the  urinary  tract ;  and  it  is  j)erhaps  possible  that  occasionally  organisms 
may  reach  the  in^inary  bladder,  either  by  ascending  the  ureter  or  even 
by  passing  through  the  kidney  from  the  blood.  Alkaline  urine  loaded 
with  l>acteria  is  occasionally  seen  in  Bright'a  disease. 

Formal  pigments. — Attempts  have  been  made  to  explain  the  colour 
of  the  normal  urine  as  dependent  upon  a  single  pigment,  but  at  the 
present  time  there  can  be  no  doubt  that  several  pigments  are  present^ 
and,  further,  that  the  yellow  colour  is  not  depentlent  upon  any  substance 
yielding  a  banded  spectrum.  Normal  fresh  urineSj  when  examined 
fipectro-photometrically,  show  relative  as  well  as  absolute  variations  in 
the  extension  coethcient  for  any  part  of  the  spectnun.  In  this  resj>ect 
opinion  has  reverted  somewhat  to  the  earlier  views  of  8c hunk  and 
Thudichum.  The  following  pigments  have  been  obtained  from  normal 
urine  :— 

UrMtin^  a  pigment  obtained  from  the  urine  by  precipitation  with  lead 
salts  and  subsequent  extniction  with  alcohol  acidified  with  sulphuric  acid  ; 
or  by  saturation  of  the  urine  with  ammonium  sulphate.  Urobilin  is 
readily  solulile  in  chlorofomi,  and  yields  a  definite  ahsorption.band  at  R 

Some  observers  think  that  the  yellow  colour  of  the  urine  is  dependent 
upon  this   body ;  others   that,   although   it   is   undoubtedly   present  in 
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general  dilatation  of  all  the  otlier  vessel;?  of  the  body,  by  lessening  the 
blood-flow  through  the  kidney,  caose  a  diminished  dow  of  urine*  SuV>- 
stances  that  produce  an  increased  flow  of  urine — for  instance,  urea,  sugar, 
cafFein,  aud  bo  forth — cause  experimenially  a  dilatation  of  the  renal 
vessek;  but  not  always  a  simple  dilatation:  thus  caflein  produoea  an 
initial  constriction  followed  by  dilatation.  Drugs  like  digitalis  cause  an 
increased  fiow  of  urine,  although  they  produce  constriction  of  the  rena! 
vessels  ;  but  here  the  result  ia  due  to  the  considerable  rise  in  general  blood- 
pressure  and  the  increased  velocity  of  the  blood  whereby,  notwithstanding 
the  constriction  of  the  renal  vessels,  more  blood  probably  flows  through  the 
kidney  in  a  given  time.  The  action  of  substances  like  urea,  which  cause 
diuresis  with  vascular  dilatation,  ia  a  local  one  on  the  kidney,  since  all  the 
effects  can  be  produced  after  complete  division  of  the  renal  nerves. 

Although  the  state  of  the  renal  vessels  i&  the  factor  in  the  secretion 
of  urine  with  which  we  are  best  acquainted,  my  exjyeriments  show  that  the 
quantity  of  kidney  substance  has  a  profound  effect  on  the  amomit  of  urine 
excreted.  The  removal  of  small  portions  either  from  one  or  both  kidneji 
is  followed  by  an  increase  in  the  quantity  of  urine  secreted  ;  and  if  eo 
much  as  two- thirds  of  the  total  kidney  weight  be  removed,  the  urinary 
flow  may  be  permanently  doubled  without  undergoing  any  other  altera- 
tion in  its  composition.  If  a  considerable  wedge  be  removed  from  each 
kidney  a  still  greater  increase  of  the  urinary  water  is  obtained.  The 
removal  of  three-fourths  of  the  total  kidney  weight  is  followed,  not  only 
by  a  still  greater  increase  in  the  urinary  flow— so  that  it  may  be 
quadrupled  in  amount — but  also  by  an  augmentation  of  the  excretion  of 
urea.  These  observations  show  that  the  removal  of  portions  of  the  kidney 
influence  the  amount  of  urinary  water  excreted  very  materially  ;  and  thi« 
notwithstanding  the  fact  that  the  remnants  of  kidney  do  not  undergo 
any  m;irked  pathological  change. 

Although  no  nerves  have  been  found  that  exercise  any  influence  on 
the  secretion  apart  from  the  vaso-motor  mechanism^  yet  no  doubt  the  secre- 
tion of  urine  may  sometimes  be  totally  arrested  i^ithout  any  great  effect 
being  produced  on  the  renal  circulation  at  the  same  time*  To  expose  the 
ureter  and  put  a  canula  into  it  will  sometimes  completely  arreat  the 
secretion  of  urine.  On  the  other  hand,  puncture  of  the  medulla  causes  a 
great  increase  in  the  amount  of  urine ;  and  although  the  effects  of  the 
latter  experiment  may  be  explained  as  a  result  of  vaso-motonal  influence, 
this  cannot  be  the  case  in  the  former,  since  there  is  no  experimental  evi- 
dence that  interference  with  the  ureter  leads  to  any  circulatory  changes 
in  the  kidney. 

In  disejise  the  quantity  of  the  urine  may  be  increased  or  diminished — 
the  latter  more  usually  than  the  former.  If  increased,  the  increase  may 
be  either  permanent  or  temporary.  In  diabetes  mellitus  and  iu  diabetes 
insipidtis  the  increase  is  permanent.  In  krdaceous  disease  of  the  kidney 
and  in  renal  cirrhosis  the  increase,  although  not  present  throughout  the 
disease,  yet  persists  for  considerable  periods*  In  chronic  parenchyma toua 
nephritisi  or  diff'use  nephritis,  considerable  temporary  increase  is  seen 
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during  the  period  of  the  sul>8itlence  of  tbc  dropsy,  and  also  subsequently 
vben  all  trace  of  dropsy  has  disappeared.  In  diabetes  mellitus  tlie  in- 
creased excretion  is  usually  held  to  be  due  to  the  presence  in  the  urine  of 
largo  quantities  of  sugar  and  urea.  In  diabetes  insipidus  the  cause  of  the 
diuresis  is  obscure,  but  it  is  attributed  to  some  functional  bulbar  change, 
causing  dilatation  of  the  renal  vessels  {vide  vol.  iii.  p.  244).  In  both  diseases 
there  is  groat  thirst,  but  this  is  probably  the  result  rather  than  the  cause 
of  the  flow  of  urine, 

Jn  dirtuse  nephritis  the  quantity  of  urine  varies  inversely  as  the 
amount  of  dropsy.  In  the  other  chronic  destructive  diseases  above  men- 
tioneil  the  increased  tiow  is  due  eitiier  to  the  iliroinution  in  the  amount 
of  kidney  substance  or  to  the  altered  state  of  the  blood-vessels  or  to  the 
abnormal  blood-pressure. 

Most  diseases  le^id  to  a  diminution  in  the  quantity  of  urine  ;  thus 
febrile  disorders,  with  the  increased  loss  of  %vater  by  sweating  and  by 
hurried  respiration,  are  marked  by  the  excretion  of  a  scanty  concentrated 
urine.  Dropsy,  whether  of  cardiac^  renal,  or  hepatic  origin,  leads  to  a 
deficient  and  scanty  excretion  of  urine.  Diseases  causing  profuse  diarrhoea 
may  even  cause  complete  suppression,  as  in  cholera.  All  diseases  pro- 
ducing a  diminished  flow  of  blofKl  through  the  kidney  owing  to  venous  con- 
gestion— for  example,  thrombosis  of  the  renal  vein  or  vena  cava^  cardiac 
valvular  disease,  pulmonary  lesions,  and  so  forth — lessen  the  quantity  of 
urine.  I^AStly,  acute  and  certiiin  chronic  inflammatory  and  other  destruc- 
tive diseases  of  the  kidney  diminish  the  How.  This  faihire  in  excretion, 
however,  is  more  frequenth^  seen  in  acute  and  subacute  nephritis  than  in 
well-established  chronic  nephritis. 

The  diminution  in  the  quantity  of  urine  may  go  on  to  absolute  sup- 
pression, of  which  two  varieties  are  described,  the  so-called  obstructive  and 
non-obstructive  8U[tpre&Bion8.  In  the  former  there  is  some  direct  inijiedi- 
ment  to  the  exit  of  the  urine  along  the  ureter;  in  the  latter  no  such 
obstniction  exists,  the  renal  pelvis  and  the  ureter  are  quite  patent ;  never- 
theless no  urine^  or  only  very  small  quantities  of  it,  are  excreted.  The 
latter  condition  13  much  the  more  serious,  and  usually  ends  fatally  in  from 
two  to  foiu^  days,  or  even  in  twenty-four  hours.  It  ia  seen  in  very  acute 
nephritis,  sometimes  also  in  chronic  nephriiis,  and  in  certain  forms  of 
granular  kidney  and  other  diseases  of  the  kidney.  It  may  also  be  seen  dur- 
ing the  course  of  acute  specific  fevers,  as,  for  instance,  in  diphtheria,  without 
any  marked  alteration  in  the  kidney  ;  also  in  perforating  peritonitis,  and 
after  severe  injuries.  In  these  latter  cases  it  may  occur  ^vith  the  kidneys 
apparently  perfectly  healthy  and  not  presenting  any  coarse  lesions 
post-mortem.  This  form  of  suppression  has  been  known  to  occur  after 
operations  on  the  kidney,  when  one  organ  has  been  exposed  and  incised 
with  the  view  to  the  detection  of  a  stone,  and  jet  where  no  stone  or  other 
disease  has  been  fotind.  In  muny  of  these  cases  the  kidneys  are  not 
healthy  ;  but  cases  have  occurred  where  total  suppression  has  followed 
e3rploratory  incision  into  the  kidney,  and  yet  post-mortem  examination 
has  revealed  no  ob\ioua  disease  of  the  kidneys. 


3^4 


SYSTEM  OF  MEDICINE 


Suppre 


when  ih« 


reasion  is  not  an  uncomTnon  sequel  of  catbeterisation, 
kidneys  are  diseased  Becondarily  to  miscbief  in  the  lower  urinary  tract. 

Obstructive  stipproasion  is  seen  ^n  bilateral  caleiilous  disease^  and 
where  after  one  kidney  has  been  practically  destroyed  by  calculous 
pyelitis  the  ureter  of  the  only  active  kidney  becnmea  blocked  by  *tona 
It  is  also  seen  where,  owing  to  disease  in  the  pelvis,  as  in  carcinoma  of 
the  uterus,  both  ureters  are  simultiineously  closed.  In  these  conditioni 
the  first  eflfect  is  not  eiippression,  but  rather  the  production  of  hydro- 
nephrosis; no  urine  is  emitted,  but  it  is  still  secreted  by  the  kidney 
Sooner  or  later,  however,  if  this  condition  be  not  relieved  actual  euppres- 
won  ensues. 

Speelflc  gravity. — The  specific  gravity  of  the  urine  is  usually  from 
1015  to  1025,  but  it  may  fall  as  low  as  1002  persistently,  as  in  diabetes 
iueipidus,  or  it  may  rise  as  high  as  1060.  Persistently  low  s[iedfie 
gravity,  especially  i\\  the  unne  voided  in  the  early  morning,  or  in  th« 
urine  of  the  total  twenty- four  hour^  is  produced  by  such  diseases  as 
diabetes  insipidus,  cirrhosis  of  the  kidney,  krdaceons  disease  of  the 
kidney,  chronic  diffuse  nephritis,  hydronephrosis,  cystic  kidneys.  Serreie 
Bright's  disease,  however,  sometimes  even  fatal  Bright's  diseaae^  can 
exist  with  a  urine  having  a  specific  gravity  as  high  as  1025* 

The  specific  gravity  is  raised  by  the  presence  of  large  quantities  ol 
urea  and  salts  in  the  urine,  and  by  sugar,  A  character  of  the  presence 
of  the  hist  substance,  however^  is  a  high  specific  gra^'ity  of  a  pale,  dilate- 
looking  urine ;  tbus,  a  specific  gravity  of  1035  in  pale  urine  suggesti 
sugar,  but  a  specific  gravity  of  1035  in  a  high -coloured  febrile  urine 
would  have  no  such  significance.  Sugar  may,  however,  be  present,  even 
in  a  considerable  quantity,  with  a  specific  gra\'ity  as  low  aa  1010;  and 
when  the  specific  gravity  is  raised  by  the  presence  of  sugar  the  two  do 
BOt  necessarily  vary  together.  A  higher  percentage  ff  sugar  may  be 
present  with  a  rather  lower  specific  gravity.  This  is  due  to  the  effeet  on 
the  specific  gravity  of  other  constituents,  and  more  especially  of  urea  ud 
salts.  In  diabetes,  provided  the  flow  of  urine  be  lai^  and  henee  dilute, 
the  specific  gravity  gives  a  fairly  accurate  notion  of  the  quantity  ol 
sogiu* ;  but  this  is  not  the  case  if  the  quantity  of  urine  be  compazattTely 
oalL 

Reaetion,^ — The  reaction  of  the  normal  urine  is  acid,  but  the  acidity 
varies  largely  under  the  influence  of  meala  Although  the  urine  voided 
in  health  is  usually  acid,  the  urine  secreted  by  the  kidney  undergoes 
greater  fluctuations  in  reaction.  Thus,  the  morning  urine  is  h^^bly  add  ; 
the  urine  secreted  two  to  three  hours  after  a  meal  msy  he  even  alkAlins^ 
but  probably,  owing  to  admixture  with  acid  urine  in  the  blttdder,  the 
fluid  voided  will  still  be  acid.  The  reaction  of  the  normal  urine  is  most 
influenced  by  diet ;  and,  speaking  broadly,  an  animal  diet  increases  iIm 
acidity  and  a  vegetable  diet  diminishes  or  even  annuls  thk  reactaoD. 
The  acidity  of  the  total  urine  in  twenty -four  hours  in  health  is  eqiDraleni 
to  two  grsmiaes  of  oxalic  acid,  and  is  dependent  upon  tlie  praseoea  of 
Aoid  pho^bate  of  soda.     Probably  as  meat  contains  a  considssmUe 
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of  this  acid  phofipbate  it  is  this  constituent  of  meat  which  increases  the 
acidity  of  the  urine. 

If  in  disease  the  quantity  of  urine  be  diminished,  as  in  fever,  the 
relative  acidity  is  increased* 

Patients  living  **high"  and  suffering  from  so-called  litboemia  also 
excrete  highly  acid  urine.  The  urine  in  diabetes,  more  especially  in 
diabetic  coma,  the  so-called  acetontemia,  is  highly  acid,  and  is  said  to 
contain  a  number  of  abnormal  acids,  more  especially  /J-oxybntyric  acid. 

In  disease  the  acidity  of  the  urine  is  more  frequently  diminished, 
and  not  uncommonly  it  is  alkaline.  The  acidity  is  greatly  diminished  in 
cas6s  of  dilated  stomach,  and  especially,  it  is  said,  as  the  result  of  washing 
out  the  stomach. 

Two  varieties  of  alkaline  urine  are  recognised — one  where  the 
alkalinity  is  dependt^nt  upon  the  presence  of  a  fixed  alkali,  and  the  other 
where  it  is  dependent  on  the  presence  of  a  volatile  alkali.  The  former  is 
often  associated  with  a  diet  rich  in  vegetable  matter,  and  it  is  sometimes 
seen  for  long  periods  in  nervous,  dyspeptic,  neurasthenic,  hypochondriacal 
patients*  Siach  urine  is  frequently  milky  from  the  precipitation  of 
phosphates,  more  especially  calcic  phosphates.  It  is  not  a  condition  of 
any  x^ry  great  consequence,  except  that  it  may  possibly  lead  to  the 
precipitation  of  amorphous  triciilcic  and  also  of  monocalcic  phosphates, 
and  may  cause  the  formation  of  some  of  the  rarer  phosphatic  stones. 

Alkalinity  from  volatile  alkali,  on  the  other  hiind,  is  a  very  serious 
condition,  and  is  usually  dependent  on  decomposition  of  the  urea  into 
carbonate  of  ammonia,  owing  bo  microbic  infection  of  the  urine,  usually 
from  the  introduction  of  dirty  catheters.  Sometimes  the  infection  reaches 
the  urine  from  within,  owing  to  the  rupture  of  an  abscess  into  some  part 
of  the  urinary  tract ;  and  it  is  perhaps  i>ossibIe  that  occasionally  orgitnisms 
may  reach  the  urinary  bladder,  either  by  ascending  the  ureter  or  even 
by  passing  through  the  kidney  from  the  blof k1.  Alkaline  urine  loaded 
with  bacteria  is  occasionally  seen  in  Bright's  disease. 

Normal  pigments. — Attempts  have  been  made  to  explain  the  colour 
of  the  normal  urine  as  dejiendent  upon  a  single  pigment,  but  at  the 
present  time  there  can  be  no  doubt  that  several  pigments  are  present, 
and,  further*  that  the  yellow  colour  is  not  dej^endent  upon  any  substance 
yielding  a  Iwmded  spectrum.  Normal  fresh  urines,  when  examined 
epectro-pbotomctrically,  show  relative  as  well  as  absolute  variations  in 
the  extension  coefficient  for  any  part  of  the  spectrum.  In  this  respect 
oiiinion  has  reverted  somewhat  to  the  earlier  views  of  Schunk  and 
Thudichum.  The  following  pigments  have  been  obtained  from  normal 
urine  : — 

UrfMin,  a  pigment  obtained  from  the  urine  by  precipitation  with  lead 
salts  and  subsequent  extraction  with  alcohol  acidified  with  siilpliuric  acid  ; 
or  by  saturation  €if  the  urine  with  ammonium  stdphate.  Urobilin  Is 
readily  soluble  in  clilon>fonii,  and  yields  a  definite  absorption. band  at  F. 

Some  observers  think  that  the  yellow  colour  of  the  mine  is  dependent 
upon  this   body ;  others   that,   although   it   is   undoubtedly  present  in 


normal  urine,  yet,  as  only  traces  are  present,  it  plays  an  unimjiortant 
part  in  the  production  of  the  noroml  colour.  The  nrnln  facts  in  support 
of  ihh  latter  view  are  that»  wbereiis  urobilin  itself  is  freely  soluble  in 
chloroforTB,  ehloroform  does  not  take  up  the  yellow  colotir  of  normal 
urine  ;  and  th^t,  whereas  urobilin  yields  a  very  definite  and  dark  absorp- 
tion kind  at  F,  normal  urine,  even  when  viewed  in  deep  layers,  only  shows 
a  shading  here.  To  account  for  the  small  aniount  present  norinally>  and 
also  for  the  fact  that  this  amount  is  increase^!  by  exi)Oisure,  oxidiaatioii, 
and  the  like,  it  has  been  assumed  that  a  mother  substitncc,  or  chromogen 
of  urobilin,  h  present  in  normal  urine^  which  yields  urobilin  on  oxidisa- 
tion. Urobilin  is  present  in  the  bile,  and  is  probably  identical  with 
hydrobilirubin,  formed  from  bilirubin  by  the  action  of  potash  and  sodium 
amalg:Lni.  It  is  also  identical  with  the  body  formed  from  acid  harmatin 
by  the  action  of  zinc  and  hydrochloric  aci<l. 

Uroevf/thrin, — This  is  the  pigment  that  causes  the  pink  oi»lour  of  the 
uratic  deposits,  seen  occasionally  even  in  health.  This  pigment  can  be 
extracted  from  norma!  urine  by  means  of  amy  lie  alcohol  It  Is  an 
amorphous  reddish  sul>stanc6,  acid  in  reaction^  soluble  in  alcohol,  ether, 
and  water.  The  alcohohc  extract  of  pink  urates  yields  two  absorptiQo 
bands  between  D  and  F.  Uroerythrin,  treated  with  caustic  alkalies, 
yields  a  green  colour. 

Ilfrmatoporphffnn,  —  This  pigment  lias  been  found  by  several  ob- 
servers in  the  urine  as  a  result  of  the  administration  of  sul phonal  ;  and 
afterwards  by  Dr.  A.  GariCKi  as  a  trace  in  ntjrmal  urine.  Urohiemalo- 
porphyrin  was  described  by  MacMunn  as  a  pigment  present  in  the  urine 
in  certain  diseases  ;  but  it  has  Ix^en  asserted  that  it  is  really  a  mixture  of 
ha3matopori>hyrin  and  urobilin  —  this  body  or  bodies  being  present  in 
traces  only. 

Uroihiome. — None  of  the  above-mentioned  pigments,  although 
present  in  normal  urine,  will  account  for  the  yellow  colour  uf  the  fluids 
and  to  a  subs ui nee  yielding  a  yellow  solution,  but  not  yielding  any  bands 
Bpectrosciipically,  Dr.  Thudichum  gave  the  name  of  urochrome.  Itecently 
this  olfservation  has  been  revived  and  extemied  by  Garnxl.  Thudichum 
obtained  a  suhstanec  forming  yellow  crusts,  freely  soluble  in  wat^r,  fairly 
80  in  ether,  less  in  alcohol.  Hchunk  found  two  yellow  pigments,  one 
soluble  in  ether,  the  other  not.  Garrod  has  obtained  an  amorphous 
brown  substance,  insoluble  in  ether  and  chloroform^  freely  solulde  in 
water.  Although  there  are  differences  in  solubility  between  the  results 
of  these  various  observers,  there  can  be  no  doubt  that  they  all  oj>erat'etl 
on  the  mme  substance,  and  that  this  yellow  pigment  does  not  yield  a 
banded  spectrnm  ;  moreover,  by  Garrod's  method  at  any  rat^,  the  urine 
was  not  acted  upon  by  powerful  reagents,  capable  of  causing  decomposi- 
tion of  the  pigments  present.  Hence  urochrome  is  probably  the  substance 
to  which  urine  owes  its  colour. 

Humous  pi^mgnis,  —  Nonnid  urines  are  foiuid  to  darken  materially 
when  treated  with  mineral  acids,  and  amongst  the  various  pigments  that 
are  formed    under    these  circumstances  the  so-called  humous  pigmenia 
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described  by  Udranzky  must  perbape  \%  included.  These  are  dark 
brown  pigments,  formed  when  carbohydrates  are  treated  with  acids  or 
alkalies.  They  yield  no  bands,  and  they  are  solul>le  in  amylic  alcohol 
and  in  caustic  alkalies ;  inasmuch  as  the  normiil  urine  contains  carbo- 
hydrate derivatives  it  is  quite  possible  for  these  substances  to  be 
forme<L 

The  urincj  in  addition  to  the  pigtnents  described  above,  contains 
several  other  substances  which,  although  not  coloiued  themselves,  yield 
welbmarkod  and  characteristic  pigments  on  treatment  with  iicids.  The 
most  important  of  these  are  the  iDtioxyl  and  skatoxjl  sulphates  of  potash. 

IndiratL — Indigo,  as  such,  docs  not  appear  in  normal  urine,  but  in 
exceptional  casc^  in  decomposed  urine  it  is  seen  in  quantity  sufficient  to 
give  the  liquid  a  bhie  coltjur.  It  exists  in  the  urine  as  indicaUj  a  com- 
pound of  iudoxyl,  sulphuric  acid  and  potash*  Indoxyl  is  also  said  to  be 
present  in  the  unne  in  combination  with  glycuronic  acid ;  as  much  as 
20  mj^ms.  of  indigo  may  be  passed  daily  in  the  urine  undi^r  normal  con- 
ditions. The  indigo  owes  it^  origin  to  indol  formed  in  the  intestines 
from  proteid  decomposition.  Indigo  is  rt^adily  ol»tained  from  tlie  urine 
by  treating  it  with  an  equal  volume  of  hydrochlot  ic  acid,  and  ailding  a 
solution  of  calcium  hypochlorite,  drop  by  drop,  avoiding  any  excess.  If 
the  urine  is  then  shaken  with  chloroform,  the  latter  dissolves  the  indigo* 
Indigo  is  occasionally  seen  in  urinary  scilinients  and  calculi.  In  disease 
the  indican  of  the  unne  is  greatly  increased  in  cases  where  there  is  ccn- 
sideralile  intestinal  putrefaction.  Thus  it  is  increased  in  constipation 
and  in  cases  of  long-eon tinuetl  intestinal  obstruction.  It  is,  however, 
seen  also  in  cases  of  putrid  intiammation  ;  for  example,  in  putriti  empyema 
and  gjingronous  pneumonia,  also  in  tuberculous  peritonitis,  gastric  ulcer, 
cancer,  and  other  diseases. 

Skutol  jngmenJs. — These  have  a  similar  origin  to  the  indol  pigments ; 
part  of  the  skatol  formed  in  the  intestine  yields  p^jta8sic  skatoxyl 
sulphate,  and  is  excreted  in  the  urine.  On  treating  ui'ine  contiiining 
this  body  in  abundance  with  an  acid,  the  fluid  Incomes  of  a  de4?p  red 
coloiu*.  This  pigment,  like  indigo,  is  present  in  increased  amounts  in  the 
unne  in  constipation ;  and  this  perhaps  accounts  for  its  pi'esence  in 
diabetes  and  in  chlorosis. 

Abnormal  pig^ments. — In  disease  normal  pigments  may  be  excreted 
in  greatly  increased  quantiLy  ;  or  again  pigments,  not  notinally  present, 
m&y  be  excreted.  Amongst  the  latter  ha'moglobin  and  its  derivatives, 
and  bile  pigments  may  be  mentioned 

UnMiiih — As  stated  above,  the  normal  urine  contains  only  traces 
of  urobilin  ;  but  in  a  great  numlwr  of  diseases  urine  is  voided  of  a  reddish 
brown  colour  and  containing  a  large  quantity  of  this  pigment.  To 
the  eye  the  urine  looks  as  if  it  contained  bile  or  altered  blotnl  pigment; 
in  fact  this  mistake  is  often  made,  more  esijccially  because  such  |>jitients 
are  often  distinctly  j'cllow,  antl  the  conjunctivae  are  yellow.  The  stools, 
however,  are  of  normal  colour,  and  in  testing  tbo  urine  no  bile  reaction 
is  obtained ;    on    spectroscopic    examination    the  deep  black  absorptive 


"band  at  F,  characteristic  of  urobilin,  is  seen.  Somo  observers  consider 
that  this  urobilin  is  tUfferent  from  the  urobilin  in  normal  urine,  and  thiit 
it  only  exists  in  the  urine  normally  as  a  chromogen ;  to  it  the  naflM  ol 
pathological  or  febrile  urobilin  has  been  given.  There  is  conaidenbli 
doubtj  howGvori  whether  there  is  any  distinction  between  the  socalled 
normal  and  so-called  pathological  urobilin,  and  I  have  therefore  used  the 
name  urobiliriuria,  as  I  believe  that  the  substance  is  the  sjime  as  the  so- 
called  normal  urobilin,  but  that  it  is  present  in  greatly  increased 
amount  The  imporUmt  point  is  that  in  disease  this  pigment  ms^y  be 
found  iu  the  urine  in  such  quantity  as  to  cause  a  superficiai  resembbukoe 
to  bile-stained  urine. 

Urobilinuria  is  seen  after  copious  internal  hemorrhage,  such  as  follows 
the  slipping  of  ligatures  after  abdomiiial  operations,  ruptured  tuh«l 
gestation,  or  pelvic  hfematocele.  In  pernicious  anaiimia  it  is  this  pig- 
ment that  causes  the  well-known  brown  colour  of  the  urine,  and  also  the 
lemon-tinted  skin,  conjmictiviej  and  fat ;  and  here  probably  it  has  the 
same  origin,  that  is,  the  destruction  of  hiemogiobin.  Urobilin  is  also  found 
in  the  urine  in  increased  amount  in  cirrhosis  of  the  liver,  with  or  untbout 
the  presence  of  jaundice  and  of  bile  pigments  in  the  urine.  In  febrile 
diseases  the  dark  colour  f>f  the  urine  is  dne  in  part  to  excess  of  urobilin ; 
and  in  paroxysmal  hirmoglobinuria  urobilin,  in  addition  to  hsempglobin 
derivatives^  h;is  been  foutid  in  the  urine. 

The  hapmoglal>in  of  the  blood  may  be  passed  in  the  urine  in  the  form 
of  blood  corjjuscles,  or  it  may  be  scjmrately  present.  The  former  is 
usually  spoken  of  as  hiematuria,  the  latter  as  haemogloI>inima ;  although 
the  latter  is  fre<:|uently  a  mixture  of  haemoglobin  with  various  derivatives^ 
such  as  methiemogK^binuria,  acicl-hieraatin. 

IfaiiMtnrM.  —  Here  blood  corpuscles  are  present  in  the  urine  in 
varying  amount.  Blood  may  be  added  to  the  uinne  for  purposes  of 
deception  ;  otherwise  hieniaturia  is  due  to  hannorrhage  into  some  part  of 
the  urinary  tract.  Hemorrhage  from  the  kidney  may  come  either  from 
the  kidney  substance  or  from  the  renal  |Kdvis.  The  former  is  seen  in 
acute  nephritis  and  in  infarction  of  the  kidney,  ptissive  congestion,  or 
tumours ;  the  latter  iti  pyelitis,  in  calculous  and  tuberculous  disea«e. 
Profuse  haHiiorrhage  is  sometimes  seen  in  cases  of  purpura  hmraorrhagica ; 
pr*>ba1)ly  it  eomes  from  the  vessels  in  the  ]u<)se  cellular  tissue  of 
the  renal  pelvis,  as  in  fatid  cases  copious  submucous  hiemorrhagea  are 
seen  in  this  situation.  In  granular  contracted  kidney  very  profuse 
haemorrhage  is  sometimes  seen,  so  that  the  urine  is  bright  red  in  c^olour ; 
and  hero  also  it  is  prolialile  that  the  hemorrhage  is  really  from  the  renal 
jielvis  and  not  from  the  kidney  itself.  In  aLses  where  the  haemorrhage  is 
aetually  from  the  kttlney  substance  the  urine  will  contain  renal  cast«  and 
very  prolmbly  blocxl-c^vsts.  When  the  blood  comes  from  the  kidney  or 
pelvis  of  the  kidney,  the  l»loo<l  is  intimately  mixed  with  the  urine ;  and 
if  it  is  present  in  small  q tun ti ties  ordy^  the  luine  will  be  smoky  fi*om  the 
action  of  the  acid  salts  r>f  the  urine  on  the  bhxKl  pigment,  some  of  the 
haimoglobin  being  converted  into  acid-ha?matin  and  methiemoglabin.     If 
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the  hlooti  is  present  in  large  qnantities  it  will  impart  a  bn'glit  reel  colour 
to  the  urino,  notwithstanding  its  renal  origin. 

In  very  profuse  haemorrhage  from  tlie  kidney  iind  from  the  rcniil  pelvis 
clots  may  form  and  temporarily  block  the  nreter,  and  the  patient  may 
enfler  from  attacks  of  renal  colic.  Crista  of  the  ureter  may  someiimes  be 
passed. 

The  bladder  is  a  common  source  of  blood  in  the  urine,  and  vesical 
haemorrhage  may  be  so  profuse  thai  the  organ  may  bectmie  dis- 
tended with  blood -clots.  In  veaicul  hiemorrhage  the  blood  may  be 
uniformly  mixed  with  the  urine,  but  very  frequently  the  blood  is  only 
fn,  or  is  seen  more  abundantly  in  the  last  portions  of  urine  passed^  the 
ifirit  portions  being  quite  clexir.  In  prostfitie  haemorrhage  the  bleeding  is 
also  apt  to  be  seen  at  the  end  of  micturition.  Htematin  is  often  found  in 
the  urine  in  cases  of  vesical  bleeding,  the  blood  having  been  decompose^l 
l)y  the  acid  urine. 

A  small  amount  of  blood  in  the  urine  associated  with  a  large  amount 
of  albumin  points  to  the  existence  of  renal  disease.  The  blood  in  the 
Tirine  may,  by  the  eye,  be  confounded  with  bile  and  with  urobilin. 
From  the  former  it  may  be  distinguislied  at  once  by  the  greenish 
tingi3  always  seen  on  the  surface  of  uiine  containing  bile.  From 
urobilinuria  the  mistake  may  be  avoided  at  once  by  spectroscopic 
examination.  Blood  is  mo«t  readily  detected  by  microscopic  examination 
of  the  lower  straU  of  the  urine  after  settling  or  centrirugalising.  The 
blood  corpu^les  may  be  seen  either  but  little  altered  or  crenated ; 
oecasionaOy  in  dilate  uiine  they  may  be  distended  and  difficult  to 
recognise  as  blood  corpuscles.  As  confirmatory  tests  the  guaiacum  test, 
Heller's  test»  and  the  s|*ectro8cope  may  be  used  ;  but  the  Itist  is  not  of 
much  avail  when  tnices  of  blood  ordy  are  present,  Htemin  crystals  may  also 
be  formed,  and  afford  a  very  certain  indication  of  the  presence  of  blood. 

HirttWfjIohitinriti.  —  Hero  the  colouring  matter  only  of  the  Idood, 
more  or  less  altere<l,  is  found  in  the  urine.  It  is  exceptional  for 
haemoglobin  to  be  present  alone  ;  it  is  usually  mixed  %^itb  mctha^mogloliin. 
The  redder  the  urine,  the  greater  the  amount  of  hemoglobin  ;  the  browner, 
the  more  methiemoglobin.  It  is  possible  that  in  many  cases  h^matin  is 
also  present.     Hiemoglohinuria  is  seen  under  the  following  conditions : — 

(a)  Paroxysma!  hiJimoglobinuria  or  hrnnogioMmiTM  afrifjore.  In  sufferers 
from  this  disease  exposure  to  cold  la  followed  by  the  disappear:) nee  from 
the  circtilation  of  very  large  numl>er3  of  blood  corpuscles ;  thus,  in  an 
attack  the  patient  may  lose  half  the  total  number  of  blood  corpuscles ; 
the  urine  is  as  dark-coloured  as  porter,  and  contains  no  blood  corpuscles, 
but  a  granular  debris  and  oxalates.  It  is  loaded  with  albumin,  and  the 
brown  colour  is  duo  to  a  mixture  of  methremoglohin,  haemoglobin,  and 
urobilin.  As  the  attack  passes  off  the  urine  becomes  of  a  lighter  and 
redder  tint,  and  finally  returns  to  its  normal  colour. 

(h)  So-called  symptomatic  hemoglobinuria.  This  is  a  condition 
where  the  biemoglobinuria  is  simply  an  accompaniment  of  another 
malady.     Thus  it  is  occasionally  seen  in  malaria  and  in  Raynaud's  disease, 
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and  the  [ihenomena  are  much  the  samo  as  in  the  idiopathic  btT^moglobinuria.  ' 
It  also  occurs  after  severe  Imrns  and  in  aciUe  infective  diseiises. 

(c)  Toxic  hremoglobinuria.     This  may  be  produced  in  poisoning  hj* 
arseninretted  hydrogen,  chlorate  of  potash,  pyrogallic  acid,  naphthoic  or  j 
carbolic  acid* 

Hiemoglobiniiria  is  most  easily  recognised  by  spectroscopic  cx^'^mina-l 
tion  ;  the  bandit  of  the  metha/inoglobin  resemble  those  of  oxyhiPinogiohin,  [ 
and,  moreover,  the  Imnd  in  the  red  is  very  characteristic  of   metha'mfFJ 
globin.      If   ihe  amount  of    haemoglobin    bo    large,   and    the    urine    be! 
examined  without  dilution,  only  the  band  in  the  red  will  be  seen,  all  the 
rest  of  the  spectrum  being  cut  off;  but  on  dilution  the  two  bands  in  the 
yellow  will  be  eeeUi  and  care  must  be  taken  not  to  dihito  too  rapidly, 
otherwise    the   band  in  the  red  will    lie   missed      Heller's    test   is   also. 
applicable.    On  microscopic  examination  of  the  iiriue,  either  no  blood  cor*' 
puscles  or  extremely  few  are  seen.     A  number  of  droplets  of  a  yellowish  , 
colour  are  frequently  found     In  fatal  cases  these  are  also  seen   in  the] 
corticiil  tubules  of  the  kidney* 

JliimaiopirphifrhL — This,  as  stated  above,  occurs  in  traces  in  normall 
urine,  but  occasionally  in  disease  it  is  present  in  sufficient  rpiantity  to 
colour  the  urine  a  deep  rod  or  port  wine  colour.  It  has  been  observed  j 
in  rheumatic  fever,  Addison's  disciise,  peiitonitis,  and  cirrhosis  of  the  liver 
It  is  also  present  in  the  urine  after  the  administration  of  various  drugs,  I 
more  especially  8ul[»honal.  MacMunn  considers  that  the  pigment  in  thel 
urine  is  not  always  ha^matoporphynn  or  iron  free  ha^matin,  but  a  modifica- 1 
tion  of  it^  to  which  he  has  given  the  mime  of  urohiBtnatoiJorphyrin.  This 
pigment  can  be  precipitated  from  the  urine  by  barium  chloride  and 
barium  hydrate,  and  extracted  \sith  acidified  alcohol ;  the  bands  char- 
acteristic of  it  can  then  be  seen  on  spectroscopic  examination, 

Mdanin,  a  pigment  containing  sulphur,  is  rarely  found  in  the  fl 
urine.  Occasionally  urine  of  a  m/if  an  hiU  colour  is  passed  by  patients  ™ 
suffering  from  melanotic  sarcoma.  On  the  addition  of  nitrio  acid  to  such 
urine  it  becomes  black  in  colour,  the  chromogcn  of  melanin  being  con- 
verted into  melanin.  Ferric  chloride,  when  added  to  such  urines,  causes 
a  grayish  brown  or  black  precipitate,  soluble  in  excess  of  ferric  chlorideL 
Bromine  water,  when  added  to  tlie  urine,  gives  a  yellow  precipitate,  which 
gradually  blackens.  Melanuria  is  occasiorudly  seen  in  wasting  disettio^ 
apart  from  the  presence  of  melanotic  sarcoma. 

Chofuria. — In  jaundice  the  bile  pigments  are  found  in  varying 
quantity  in  the  urine,  and  imjmrt  to  it  a  colour  varying  from  re*idish  fl 
brown  to  almost  black.  The  upper  sui-face  of  the  urine,  on  an  oblique  B 
illumination,  has  a  greenish  tinge,  and  on  shnking  s.ich  urine  a  greenish 
yellow  froth  is  seen.  Bile  pigments  can  often  be  recognised  in  the  urine 
in  cases  of  jaundice  before  the  yellow  coloration  of  the  skin  is  market!. 
The  yellow  colour  of  the  skin  may  persist  at  a  time  when  the  pigmentA- 
tion  of  the  urine  is  slight  or  absent  It  is  held  by  some  that  bile 
pigments  appear  in  tlu*  urine  umler  the  following  conditions :  (a) 
Obstruction  of  the  bile-ducis,  socalle  I  hepatogenous  jaundice  ;  {h)  De- 
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composition  of  hsemoglobin  in  the  blood-vej^sels  with  the  formation  of 
bih'jitry  pigments,  so  called  biematogenoiis  jaiinfliee ;  (/)  I)ecomi>oeition 
of  hiL'moglohiu  after  extravasation  into  the  tissnes  arul  the  formation  there 
of  biliary  pigments.  There  is,  however,  fiome  doubt  as  to  the  prmluction  of 
choluria  under  conditions  {h)  and  (c).  In  many  cases  of  decomposition 
of  hiemoglobin  either  within  or  outside  blood-vessels,  large  quantities  of 
urobilin  are  excreted  in  the  tu'ine,  and  the  urohilirniria  &*)  pro<hiced  lias 
a  certain  8U|>erficijil  resemblance  to  choluria.  Some  observers  still  assert 
that  in  hremogloliinnriii,  and  after  large  internal  haemorrhages,  bile 
pigments  appear  in  the  urine  along  %vith  the  urobilin  and  mctha-mO' 
glol>in.  However  this  may  be,  the  groat  bulk  of  cases  of  choluria 
undoubtedly  depend  upon  obstruction  of  the  hile-ducts,  largo  or  small 
Although  bile  pigments  are  present  in  the  urine  in  ohstructive  jaundice, 
and  are  reailily  recognise*!,  thi«  does  not  apply  to  bile  salts  ;  and  even  in 
cases  of  complete  and  jHrmanent  ohs true t ion  of  the  bile- ducts  it  is 
difficult  to  detect  them  in  the  urine  unless  special  methods  are  employed. 
For  the  recognition  of  bile  pigments  Gmclin^s  nitric  acid  teat  is  the  best ; 
but  the  acid  should  not  contain  too  much  yellow  fuming  acid,  as  with 
this  the  oxidation  occurs  too  rapidly,  and  the  play  of  colours  is  not 
readily  seen  The  test  can  be  perform erl  on  a  plate  or  blotting  paper  or 
on  a  slab  of  plaster  of  Paris.  These  metbocls  are  all  better  than  poiir- 
ing  the  urine  on  the  nitric  acid  in  the  bottom  of  a  test-tube.  Bile 
lOWinot  be  said  to  be  present  unless  a  gi*cen  colour  is  seen  as  the  first 
colour  in  the  play.  Bile  pigments  may  be  precipitated  with  milk  of 
lime,  the  precipitate  collected  and  treated  with  water,  and  then  sliaken 
with  chloroform  acidified  with  acetic  acid.  The  chlorofoiin  solution  of 
the  bde  pigments  may  then  be  used  for  Gmelin's  reaction.  The  recogni- 
tion of  the  bile  Sidts  in  the  urine  is  more  a  nmttcr  of  scientific  than  of 
clinical  interest  [ride  ^' Functions  and  Functional  Disease  of  the  Liver"]. 
Occasionally  their  presence  may  be  recognised  by  Pettenkofer's  reaction 
in  the  urine  itself,  that  is,  by  treating  the  urine  with  a  solution  of  sugar 
and  some  sulphuric  ac  id,  and  shaking ;  the  purple  colour  chnracteristic 
of  the  reaction  may  be  seen  in  the  froth.  Mr»re  usually  this  procedure 
fails,  and  then  some  ounces  of  urine  must  l>e  evapoiated  to  dryness,  the 
residue  extracted  with  alcohol,  the  salt^  precipitated  hy  ether,  dissolved 
in  water,  and  Pettenkofer's  reaction  sought  with  this  sol nt ion.  To  the 
eye,  urine  containing  bile  may  be  con  found  eel  with  urine  containing  large 
quantities  of  yrohifin,  and  with  urine  contaiin'ng  decomposition  products 
of  hfemoglobin,  such  as  methicmoglobin  and  ha^matiiL 

It  is  of  interest  to  note  that  in  cases  of  external  biliary  fistida,  vnlh 
complete  obstruction  of  the  bileducts,  the  urine  maintains  its  normal 
yellow  colour,  notwithstjinding  that  all  the  bile  secreted  is  passed  out- 
wards, and  none  enters  the  intestine.  This  faet  throws  considerablo 
doubt  on  the  view  that  the  urinary  pigments  (urochrome,  urobilin,  etc) 
are  derived  ultimately  from  the  bile  pigments. 

Pyrocatfchin  ami  hr/firmhimm, ^-The  fonner  substance  occurs  norm- 
ally in  small  amounts  in   the   urine,  and  is  greatly  increased  in  cases 
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of  carboliiria.  The  latter  occurs  only  in  cases  of  poisoning  with  carUtlic 
acid-  Botti  these  aiihsUnces  exist  in  the  urine  as  ethereal  comix>iin<ls  ui 
sulphuric  acid.  Urine  containing  pyrocatechin  is  colourless  when  passcil, 
Init  darkens  on  exposure  to  the  air ;  if  this  aubstance  l>e  al>undant,  thu 
urine  will  become  black.  It  is  to  this  body  and  to  hydrochinoii  that  the 
greenish  black  colour  of  the  urine  in  carbokiria  is  due. 

Nitpogrenous  extractives.  —  About  15  grammes  of  nitrogen  are  ex- 
creted daily  on  an  averiige  during  health,  and  the  most  inipi^rtant  nitro- 
genous constituents  of  the  urine  are  urea,  uric  acid  and  kreatinin  ;  othera, 
euch  as  xanthin,  guanin,  hippuric  acid,  although  present,  are  not  of  greftt 
clinical  imjwrtanee, 

Urm. — Normal  human  urine  contains,  roughly  speaking,  2  per  cent 
of  ureji,  occasionally  rising  in  health  to  as  much  as  3  per  cent.  The  daily 
quantity  excreted  has  been  stated  to  vary  between  2:i  and  40  grjimmcs, 
the  average  being  usually  stated  at  some  30  grammes.  Approadmately 
0*5  grra.  of  urea  is  excreted  per  kilogramme  of  body  weight.  Children 
excrete  rather  more  relatively  to  their  body  weight.  Normally  the  amount 
of  urea  excreted  is  largely  dependent  on  the  diet,  and  hence  is  greatly  in- 
creased after  meals,  ('opious  water-diinking  increases  the  urea  excretion, 
at  any  rate  tem|X)rarily.  Exercise  does  not  lead  to  any  noLable  increase. 
In  disease  the  excretion  may  be  diminished  or  increased,  and  if  iTicreased, 
the  increase  may  he  absolute  or  relative,  temporary  or  ]iermanent. 

Observations  on  the  urea  excretion  in  disease  are  of  little  vahie  unless 
the  amount  and  nature  of  the  ffXKJs  consumed  l>e  taken  into  consideration- 
In  dia!)etefl  mellitus  the  quantity  of  urea  excreted  is  greatly  and  j>er* 
manently  increased,  and  here  the  increase  is  dependent  largely  upon  the 
increascil  appetite  and  nitrogenous  diet,  partly  also  upon  the  wasting. 

In  diabetes  insipidus  the  quantity  of  urea  is  also  sh'ghtly  increaseci 
In  feljrile  diseases  the  |>ercentage  of  urea  is  greatly  increased,  owing  to 
the  density  of  the  urine  ;  and  the  amount  is  always  relatively  increJtsed, 
since  even  if  quantities  of  nrea»  equal  to  the  normal,  are  excreted,  owing 
to  the  failure  of  apjietite  the  amount  is  really  greater  than  that  excreted 
by  a  patient  with  a  normal  tempeniture  on  the  Sfime  diet. 

In  wasting  diseases,  such  as  cancer  of  the  o^sophfigus  and  stomach, 
associated  witb  vomiting  and  with  practical  starvation,  the  amount  of  urea 
is  diminished  ;  and  this  is  the  case  also  in  diseases  destroying  the  liver 
6ul>stances»  as  in  atrophic  cirrhosis  ;  it  reaches  its  minimum  in  acute  yellow 
atrophy,  where  the  urea  may  entirely  disappear  from  the  urine.  In  rcmd 
diseiises  the  urea  is  diminished  \n  cases  of  consecutive  nephritis,  where 
urine  of  a  very  tow  specitic  gravity  is  passed,  which  contains  a  very  small 
pei-centage  of  urea.  In  ac!Ue  nephritis  also  very  little  urea  is  passed, 
owing  largely  to  the  great  diminution  in  the  quantity  of  urine. 

In  chronic  nephritis  the  amount  of  the  urea  excretion  varies.  In 
cases  associated  with  dro|xsy,  and  where,  therefore,  but  little  urine  is 
secreted,  the  quantity  of  urea  excreted  is  small  in  aroourit ;  but  in  crises 
of  chronic  nephritis  not  accompanied  with  dropsy,  and  where  there  i**^  no 
uraemia,  the  quantities  excreted  are  often  equal  to  those  seen  in  health ; 


I 


GENERAL  PATHOLOGY  OF  THE  RENAL  FUNCTIONS 


293 


and  in  my  experience  I  have  found  it  is  not  uncommon  for  daily  quan- 
tities of  30  grammes  to  Le  passed.  It  is  usually  held  that  in  chronic 
nephritis  a  sudden  and  grciit  diminution  in  the  urine  and  urea  excretion 

■  points  to  the  imminence  itf  uneraia. 
In  renal  riiThosia  considentJile  (quantities  of  urea  may  he  passed,  and 
it  is  not  uncommon*  in  cases  of  this  disease,  for  iiramiia  t^>  occur  at  a 

I  time  when  the  patient  is  p;is.sing  large  quantities  of  urea,  quantities  quite 
commensurate  with  the  amount  of  nitrogenous  fofxl  tjiken,  although  j^er- 
LapFs  the  amount  is  less  than  that  jmssed  by  a  healthy  adult  on  full  diet, 
such  patients  being  usually  on  a  low  diet 

The  qmmtity  of  urea  Is  usually  estimated  for  clinical  pmrposes  Ity  the 
h^'pobromite  method.  This  method,  even  when  most  carefulU*  ] performed, 
gives  erroneous  results  to  the  extent  of  8  j>er  cent.  In  perfoiining  a 
determination  it  is  important  that  the  bypobromit«  of  go<hum  should  be 
freshly  prepared »  that  it  should  not  be  used  in  large  excess,  and  that  the 
mixing  of  the  unne  and  the  hypohromite  should  be  airried  out  very 
Blowly. 

Other  methods  of  estimalion  are  those  known  as  Liebig's  and  the 
precipiUition  with  phosphotungatic  acid.  These  methods,  however,  are 
not  commordy  employed  in  clinical  work 

JJrk  add. — This  substance  is  excreted  to  the  amount  of  1  gramme  a 
day.  It  is  present  in  the  unne  in  the  hirm  of  a  quadri urate.  Uric  acid 
is  probably  formed  in  the  liver  and  spleen.  It  is  known  definitely  that 
it  is  formed  in  the  liver  of  ]n\ih  :  but  in  the  nuimmal  the  seat  of  its 
formation  is  kirgely  a  matter  of  inference,  and  it  has  been  asserted  that 
it  is  formed  in  the  kidney.  The  amount  excreted  is  largely  inc revised  by 
meals,  and  the  increased  excretion  aft^sr  meals  is  s^iid  to  cjccur  sooner  than 
the  increased  excretion  of  urea.  The  increase  after  meals  ia  not  entirely  de- 
pendent upon  the  nature  of  the  meal,  although  a  proteid  me^d  is  the  otie  most 
I  likely  to  pnKluce  it.  This  increased  excretion  is  most  marked  during  the 
alkaline  tide.  All  kinds  of  nitrogenous  food  lead  to  an  increased  excre- 
tion of  uric  acid  ;  hut  it  is  not  clear  that  large  quantities  of  meat  produce 
a  greater  excretion  than  vegetalile  food,  although,  owing  to  the  acidity  of 
the  urine  with  a  meat  diet,  and  the  relative  alkalinity  of  the  unne  M*ith 

■  a  vegetable  diet,  the  uric  acid  is  perhaps  more  baldo  to  precipitation. 
All  urines,  if  kept  from  putrefaction,  deposit  une  acid  sooner  or  later ; 
but  if  it  occurs  some  twelve  hours  after  th<!  passage  of  the  urine,  itsdeposi- 

Ition  has  no  clinical  significance  ;  if  it  takes  place  within  this  time,  and  more 
especially  if  it  occurs  within  four  or  six  hours  or  sooner,  then  it  becomes 
important^  inasmuch  as  it  might  occur  whilst  the  urine  is  in  the  urinary 
passages,  and  so  le<ad  to  the  foiTiiation  of  a  renal  or  of  a  vesical  stone. 

Uric  acid  is  very  insoluble  in  cold  water  {1  in  15,000),  but  more  sol- 
uble in  billing  water.     Uric  acid,  in  fact,  derives   most  of  its  clinical 
importance  from  its  insolululity.     In  a  weak  alkaline  solution,  such  as  0:2 
(per  cent  of  bicarbonate  of  sorla,  it  is  more  solulilc,  owing  to  the  formation 
I  of  a  qnadriurate ;  but  if  this  solution  be  allowed  to  standi  crystals  of  biurato 
[•ef  8cida  are  deposited  owing  to  the  decomposition  of  the  quadriurate. 


Uric  iiciil  itself  crystallises  In  tlie  form  of  rhombic  prisms,  but  the  «ui 
anil  shape  of  the  cj  ystals  vary  with  the  relative  purity  of  the  liquid  from 
which  the  crystals  are  formed  ;  and  tlie  process  is  greatly  modified  by 
thc  presence  of  albuminous  suliHtances  in  the  sobuion. 

If  precipiLited  by  an  acid  from  a  solntioii  in  bicarbonate  of  sod^i,  uric 
acid  crystallises  in  plates ;  from  tlio  urine,  however,  the  usual  form  u 
lozenge-shaped  crystals.  The  crystals  are  usually  brownish  red  in  colour, 
from  the  talking  up  by  the  uri*.^  atid  of  some  of  the  urinary  colouring 
matter,  more  especially  uroerythrin  ;  and  owing  t*>  this  jieculiurity,  uric 
acid  deposits  are  usually  recognised  at  f^nce  by  the  naked  eye. 

The  ultimate  source  of  the  uric  acid  of  the  urine  is  rather  doubtful. 
Formerly  it  "\vas  held  to  be  derived  in  part  from  the  foo*!,  and  in  part 
from  the  protcid  metaliolism  of  the  biwly.  Now  it  is  considered  to  be  the 
end  pri^dnct  of  the  metabolism  of  iiuclein  j  hence  it  is  possible  that  the  dc- 
fitructivo  metfiholism  of  the  Idwjd  corpuscles,  lioth  red  and  white,  niay^  in 
part  at  any  rate,  provide  the  uric  acid  daily  excreted.  On  this  view, 
the  increased  excretion  after  meals  wouhl  lie  dependent  upon  the  rapid 
destruction  of  the  leucocytes  associated  with  the  mechardsm  of  absorpliou. 
It  must  be  remembered,  how^ever,  that  uucloin  exists  in  the  food  a»  well 
as  in  the  body. 

In  disease  the  uric  acid  excretion  is  diminished  during  the  paroxysm 
of  gout,  but  after  the  attack  the  amount  excreted  is  increased.  It  is  also 
said  to  Ije  diiuinished  in  chlorosis  and  in  most  chrordc  diseases,  Oti  Uns 
other  hand,  it  is  increased  in  peniieious  anaemia,  in  splenic  leukivnu^v  in 
febrile  diseases^  in  ague,  and  in  cerUiin  forms  of  iliabeiea  mellitus,  &«>iii6- 
timea  called  gouty  diabetes.  In  pernicious  amemia  and  in  leukaemia  the 
incrcHiise  may  be  very  great;  thus,  in  the  former,  from  two  to  three  times 
the  uoi  mal  amount  may  be  excreted  when  the  patient  is  taking  very  little 
food  ;  and  in  leukirniia  the  increase  may  be  still  greater.  The  quantity 
excreted,  however,  is  not  so  important  as  the  rate  of  its  deposition,  since 
urines  containing  less  than  the  norvtnal  am«>iuit  of  uric  iicid  (for  example, 
the  urine  of  renal  cirrhosis)  may  still  deposit  ui'ie  acid  ;  so  that  the  miture 
of  the  urine,  its  acidity,  and  the  amoujits  of  it^  Scilts  and  pigments  arc 
frequently  matters  of  more  ^iractical  moment  thrtn  the  amount  of  uric 
acid  present. 

The  deposition  of  uric  acid,  as  such,  from  the  urine  is  influenced 
mainly  by  the  acidity  of  the  urine,  the  quiuitiiy  of  salts  present,  and  the 
amount  of  pigment.  The  salts  of  the  urine  keep  the  uric  acid  in  the  fonn 
of  a  soluble  quadriurate  ;  hence  dilute  urimiis  dehcient  in  salts  and  eoUniring 
matter  frequently  dejiosit  uric  acid,  whereas  a  con<  entrated  highly  acid 
febrile  urine,  containing  a  considerably  higher  percentage  of  uric  acid,  will 
lead  to  the  foniiation  of  a  deposit  of  mates. 

The  most  delicate  test  for  uric  acid  ts  the  well  known  murexide  U*sU 
Uric  acid  or  urates  are  treatinl  with  ftmdug  nitric  acid  and,  when  cold, 
ammonia  addctl ;  a  beautiful  purple  red  ccilour  is  thus  produced.  Potosli 
produced  a  purplish  bhie  instead  of  a  purple  red  coh>nr. 

Quanlltaiivc  cMuiatiua  of  utic  acuL — In  certain  diseases,  gout,  pernicious 
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anemia,  leukaemia,  etc,,  it  may  l>e  advisable  to  Lleteniiiric  the  «]iiantity  of 
uric  acid  present ;  for  thia  purpose  one  of  tho  fallowing  methodii  is  usually 
employed  x — 

Heinlz.i  mdhocL — To  200  c,c.  of  filtered  urine  10  c.c,  of  bydrochlonc 
acid  are  added,  and  the  tuixttiro  net  amla  in  a  cool  place  for  forty-eigbt 
houi^s.  The  crystals  are  coUectt^d  on  a  wi-ighetl  filter,  w.-i^hed  repe*itedly, 
and  drieti  at  100  C.  This  nn?thod  u  only  apijroxiinatoly  accurate,  Gince 
6t>me  of  the  uric  acid  is  retained  in  the  acid  and  in  the  washings.  Further^ 
uric  acid  may  be  present  in  urine  and  yet  not  l>e  precipitated  liy  tlic 
addition  of  hydiochloric  acid  (Halkowski  and  Leuhe), 

Fokk^'rii  mdhod. — This  niethoil  is  more  accurate  than  the  former,  but 
also  moi^  tedious.  200  c,c.  of  urine  are  rendered  alkaline  by  the  iulditioii 
of  an  excess  of  sodinm  carbonate-  To  this  alkaline  mine  20  c.c.  of  a 
strong  solution  of  ammonium  chloride  are  added.  The  mixture  is  allowed 
to  sttind  for  forty-eight  hours  antl  then  filtered  through  a  weighed  filter. 
The  urates  are  thus  collected  on  the  filter,  and  to  them  is  added  10  per  cent 
hydrochloric  acid  J  the  filtrate  being  returned  again  and  again  to  the  filter. 
Finally,  the  filtrate  is  allowed  to  stind  and  deposit  crystals  i4  pnre  uric 
acid  in  colouiless  plates,  which  are  collected  on  the  same  filter,  wa^^hed 
with  water,  then  witli  aleoliol,  dried  and  weighed,  <and  "03  grm.  added  tu 
the  weight  obtained. 

Hopkins^  me/hod. — This  method  will  probaljly  replace  all  others  ;  it 
is  based  on  the  fact  that  ammonium  urate  is  iiisolulile  in  ammonium 
chloride.  To  100  c.c.  of  the  urine  about  50  grins,  of  powdered  iimmuiuum 
chloride  are  added,  care  being  taken  that  some  of  the  s^dt  remains  un- 
dissulved.  After  st^itiding  for  two  hours  the  precipitate  is  Lollceicd  on  a 
filter  and  wfishcd  with  a  sjiturated  solution  of  amujonium  chloride.  The 
precipitate  is  washed  into  a  small  beaker  with  hot  distilled  water,  and 
heated  to  boiling  with  an  excess  of  hydrochloric  acid.  After  standing  fur 
two  hours  the  uric  acid  separates  and  is  collected  and  washed  on  a  filter 
and  *Ussolved  in  a  weak  solution  of  sixlitmi  carbunate.  The  bulk  of  the 
lirjuid  is  nuw  made  up  to  100  c.c,  mixe<l  with  20  c.c.  of  sulphuric  aeid, 
and  titrated  with  one-twentieth  normal  potassium  permanganate  ;  1  c.c.  of 
this  solution  is  eqmd  to  '00375  grm.  of  uric  acid. 

Urates. — As  mentioned  above,  uric  acid  is  normally  excreted  in  the 
form  of  »  cjuadriurate,  the  Imses  being  swlinm,  potassium,  calcium,  r<nd 
magnesium,  Irj  health  the  qnadriurates  remain  soluble,  even  whtm  the 
urine  cools ;  but  if  the  quantity  of  urine  be  diminished,  as  the  result  of 
sweatirjg,  for  example,  then  the  urates  are  only  sohililc  in  the  warm  fluid, 
and  in  the  cool  become  deposited  in  the  well-known  ln"uwnish  red  amor- 
phous form.  This  in  time  is  decomposed,  and,  provided  the  urine  is  not 
allowed  to  decompose,  deposits  crystalline  uric  acid.  The  decomposition 
of  the  quadriurale  into  liiurate  ami  unc  acid  Is  readily  eflected  by  distille<l 
water;  so  that  in  order  to  collect  the  i|nadriurato  deposit  it  must  l>o 
w^ashed  and  filtered  with  alcohol  and  not  with  water.  Urates  are 
abunflant  in  febrile  urines,  and  more  es|>ecially  towards  the  end  of  a 
febrile  illness.     They  are  also  inere<ised  in  dyspepsia  and  other  diseases  of 
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the  stomach,  and  in  atrophic  hepatic  cirrhosis.  Urates  are  also  abundmnt 
in  the  dense  hi^Oi-colourfd  un iies  secreted  in  cases  of  venous  congestion , 
us,  for  instaiieu,  in  discuses  of  the  heart  and  lungs.  Occasionallv  the 
urates  are  present  in  the  urine  in  a  crysUiIline  form,  more  especially  the 
acid  sodium  and  ammonium  unite ;  the  hitter  es|>ecially  is  apt  to  form 
cry  stills  with  spiny  processes  which,  in  the  cfise  of  children,  may  cause 
cansidoraMe  irrit^ition  in  the  nrinarj^  tract,  and  even  in  the  urethra;  and 
this  may  lead  to  the  tem|K>rary  suppression  t«f  urine. 

In  all  dense  high-colonred  urijie  the  risk  of  mistaking  the  rodtictioQ 
of  copper  produced  hy  myites  for  the  etrecta  of  sugjir  must  l>e  kept  in  mind. 
As  a  rule»  urates  recpiire  hjn^er  boiling  to  reduce  the  copper,  and  ihej 
tend  to  produce  a  yellowish  green  deposit  rather  than  the  brick -rtsd 
deposit  seen  with  sugar.  Htdiance  should  be  placed  in  doubtful  cases  on 
the  presence  of  some  other  sugar  test,  such  as  the  fermentation  test  and 
the  phenyl-hydrazin  test.  Other  nitrogenous  constituents  of  the  nrinc, 
such  as  xanthin,  hypoxanthioj  are  not  of  suthcient  clinical  im|X)rt*iace  to 
be  consiiiered  here. 

Kreutinin^  after  urea,  is  the  most  abundant  nitrogenous  constituent 
of  the  urine  ;  but,  as  its  solubility  is  so  great » it  is  a  Wdy  of  little  interest 
to  the  clinician ;  thus,  although  there  is  twice  as  much  kreatinin  excreted 
ixs  there  is  uric  acid,  yet  the  latter  is  of  far  greater  importance. 

The  krcjitinin  of  tljc  urine  is  proKably  largely  derived  from  the 
krcatin  of  the  food,  but  it  has  also  a  tissue  origin  ;  for  in  wasting 
diseases  it  is  considenibly  increased  in  amount.  The  main  importance  of 
kreatinin  lies  in  the  fact  that  it  reduces  copper  like  sugar,  and  hence, 
occasionally,  its  presence  in  the  urine  in  unusual  quantity  may  \m  mistaken 
for  traces  of  sugar.  Kreatinin  and  urates  between  ihem  account  for  a 
large  part  of  the  reducing  action  of  normal  urine.  The  mistake  of  con* 
founding  kieatinin  and  sugar  may  l)e  avoided,  either  by  preeipitaling  the 
kreatinin  by  mercuric  chloride,  or  by  testing  for  sugar  by  the  fermenUi- 
tion  test, 

Lfucifi  and  Tff rosin. — These  bodies,  formed  normally  in  the  alimentary 
canal,  are  occasiomd  constituents  of  the  urine  ;  more  especially  is  this  the 
case  in  acute  yelh>w  atrophy  of  the  liver  {p.  Ill),  ami  in  crises  of  phosj)hoiTi» 
poisoning  (vol  ii.  p.  923).  It  w*ls  formerly  thought  that  these  sul>.siancea 
were  not  present  in  the  urine  m  phosphorus  ijoisoning,  so  that  by  their 
means  a  differential  diagnosis  between  phosphorus  poisoning  and  acute 
yellow  atrophy  could  be  arrived  at  Leucin  and  tyr*>3>in  have,  however, 
lieen  fountl  in  small  amount  in  several  cases  of  undoubted  phosphoinis 
poisoning;  (p.  90),  Leucin  and  tyrosin  have  also  l>ecn  found  in  the  lu  ioe, 
in  small  quantities,  in  cases  of  he|>at}c  cirrliosis.  It  is  to  be  remembered 
that  in  this  disease  widespread  degenerative  changes  occur  in  the  liver* 
cells,  giving  rise  to  a  condition  sometimes  spoken  of  as  secondary  yellow 
atrophy  ;  hence  the  presence  of  leucin  ami  tyrosin  in  the  urine  is  of 
interest  in  the  piithology  both  of  this  malady  and  of  acute  yellow  atrophy, 
Wlien  these  Ifodies  are  present  the  amount  of  urea  is  generally  much 
below  the  normal,  and  in  acute  yellow  atrophy  it  may  oven  bo  absent. 
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ITyrosiE  occurs  l>ot!i  as  crystals  and  also  dissoh  ed  in  the  urine  ;  the 
crystals  are  iisimlly  of  a  greenish  colour,  and  are  deposited  in  the  form 
of  sheaves  and  rosettes,  Leiicin,  on  the  other  hand,  is  iisimlly  fouiid  in 
crystalline  glohular  masses.  Crystals  of  calcic  phosj4uite»  of  sfxlic 
phosphate,  and  of  the  lime  and  nisigiiesiiim  sjilts  of  fatty  adds,  arc 
sometimes  found  in  the  unne  in  the  form  of  sheaves  and  rosettes^  and 
may  be  mistiiken  for  tj rosin ;  but,  in  the  case  of  the  phosphates,  the 
individual  ncedle-likc  crystals  are  broader,  and  thej  are  usually  colourless. 
Reliance^,  however,  should  not  l>e  pUiced  on  the  crystalline  appearance 
alone,  but  some  tests  characteristic  of  tyrosin  should  also  he  employed. 

Tests  for  tyrosin. — The  best  known  of  these  are  I'iria'sand  Hoflmau'a 
re^^tions.  Tyros  in  when  heated  with  Millon^a  reugent  yiekls  a  brilliant 
crimson  colour  (Hofthian's  reaction). 

Tyrosin,  if  treaterl  with  concentrated  sulphuric  acid  and  warmed, 
gently  turns  pink.  The  mixture  is  allr»wed  to  sbtnd,  tlihited  with  wotr'r, 
saturated  with  barium  or  ciilcium  carbon  ate,  and  filtered  while  hot.  On 
the  itdditiou  of  dilute  perehlonde  of  iron  free  from  acid,  the  frltratc  yields 
a  violet  colour  (Piria's  reaction). 

Lcuein  is  not  readily  recogn'sed  by  chemical  tests  unless  a  considerable 
quantity  of  the  pure  substance  is  available,  hence  in  the  lU'ine  its  presence 
is  to  l>e  detected  by  its  microscopic  characters. 

In  cases  in  which  knicin  and  tyrosin  are  found  in  the  urine>  lactic  acid 
may  also  be  present  This  is  true  of  the  urine  of  phosphcmis  poisoning, 
and  als^j  in  cases  of  acute  yellow  atrophy  of  the  liver.  The  excretion  of 
lactic  acid  in  the  urine,  associated  with  the  diminisliL^d  excretioji  of  the 
normal  nitrogenous  extractives  in  these  conditions,  resembles  the  condition 
brought  aljout  expenmentally  by  the  removal  of  the  h'ver  in  birds  j  since 
after  this  operation  the  nitrogenous  extnictives  in  the  mine  fall  to  a  very 
small  amount,  and  lactic  acid  and  ammonia  are  excreted, 

Salts» — Sulphahs. — Two  grammes  of  sulphuric  acid  a  day  are  ex- 
creted in  noi*nial  urine,  and  the  bulk  of  it  is  excreted  in  combination  with 
inorganic  basc.^,  such  as  swlium,  pr>tiissium,  magnesium.  Some  *>f  it, 
however,  is  excreted  in  the  furm  of  a  double  salt,  one  of  these  bases  being 
usually  |>otash  in  combination  with  certain  aromatic  bodies,  such  as 
phenol,  cresol,  indol,  or  sk^itol ;  these  form  the  well-kno\^Ti  aromatic 
sulphates  or  ])otash  stilts  of  jihenyl-sulphuric  acid, 

A  small  quantity  of  sulphur  is  also  excreted  in  combination  wnlh 
amides,  forming  bodies  of  the  Laurin  (amidivethyl-sulphonic  acid)  class. 

ICystin  (amido-sulpholactic  Jicid)  is  another  example  of  these  bodies.  The 
amount  of  sulphur  so  eliminated  is  \ery  small  The  sulphates  excreted 
6s  inorganic  and  as  aromatic  sulphates  are  derived  in  pfirt  from  the 
food  and  in  pirt  from  the  metabolism  of  the  tissue  proteids  ;  and  their 
main  clinical  interest  lies  in  the  relation  lietween  the  amounts  of  the 
t*  aromatic  and  the  total  sulphates.  Normally,  the  proportion  existing 
W  between  the  aromatic  and  simple  sulphates  is  approximately  one  part  of 
the  former  to  twelve  to  twenty  pirts  of  the  orrlinary  sulphates.  Ths 
aromatic  sulphates  are  derived  mainly  from  the  decomposition  of  protcid 
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matter,  and  largely  from  dccoinposition  and  putrefaction  in  the  intestirjc. 
Hence  the  iimoimt  <if  jironiatic  sulplisttes  excrL^Led  is  considembly  increast**! 
in  intestinLiI  and  alxloniinal  diseases  associated  with  retention  and  piitris 
faction  of  the  ijitestinal  contents  ;  as,  for  example,  in  intestinal  o1*stniclioii, 
and  in  tu^H3reiilons  and  otber  fornis  of  peritonitis.  In  typhoid  fever  they 
are  said  not  to  Ins  ijicreased.  They  are  increAswl  in  ctuse^  where  putriil 
decomposition  of  proteid  matter  arises,  as  in  putritl  einpyermi,  pulmonnry 
gangrene,  antl  the  like.  In  fact  they  are  necessarily  increased  in  cases  of 
the  kind  which  leatl  to  indicanuna,  inasmuch  ^is  indigo  is  present  in  the 
urine  as  an  imJoxyl  sulphate,  Aiomatic  snljvhates  are  also  greatiy 
increased  in  amount  in  cases  of  poisoning  hy  carholic  acid. 

Ctfstin  ami  cf/siinuna, — This  sulphur-containing  h<xly  is  occasionAlly 
present  in  the  urine,  and  it  may  even  give  rise  to  the  formation  vl 
calculi.  It  crystal lises  in  Hat  hexagonal  platedike  tables,  insoluble  in 
acetic  acid,  hut  freely  solnhle  in  ammonia,  and  so  ditfering  from  urio 
acid.  Cyslin  burns  with  a  bluish-green  tlame  on  platinum  foil.  If  tho 
crystals  are  iMjiled  with  caustic  potash  and  oxide  of  lead,  sulphite  of  lead 
is  formed.  Similarly,  if  heated  with  caustic  |)Olash  on  a  silver  dish  or 
silver  coil,  a  black  mark  is  left  on  the  silver  from  tho  formation  of  sulphite 
of  silver.  m 

The  main  interest  of  eystiniiria  lies  in  the  fact  that  this  condition  ii  H 
simply  an  excessive  secretion  of  a  substance  closely  allied  to  bodies  which 
exist  in  traces  in  normal  urine. 

Fhosphdie^,— Two  to  six  gnimmes  of  phosphoric  acid  are  excreted 
daily  in  the  form  of  mixed  phosphates  of  potjish,  soda,  lime,  and 
magnesium  ;  and  the  acidity  of  the  urine  is  dependent  mainly  uiK>n  the 
presence  of  acid  sodium  phosphate.  A  large  qiuintity  (two-thinis  to 
three-quarters)  of  the  phosjtlioric  acid  excreted  is  united  with  ]K>tash 
and  sodii^  and,  whether  the  siilt^  fornied  be  acid,  neutral,  or  I>asic,  they 
are  soluble  in  the  urine,  antl  hence  are  not  seen  as  urinary  depositij. 

Earthy  phosphates  of  lime  and  magnesium  are  only  soluble  in  acid 
urine,  heuee  the  neutral  and  basic   phosphates   of  lime  and   magnesiuui 
tend  to  he  de|X)£ited  in  faintly  acid,  neutral,  and  alkaline  urines.     In 
urines  alkaline  with  ammonia  ammonithmagnesic  phosphate  is  formed,  whicli 
is  also  iustjlubhi.      AnuiioniiT-magnesic  phosphate  has  lieen  fotuid  de|K»site<l 
from  uriues  .stili  faintly  acid.     The  phosphates  are  derived  largely  from  tho  fl 
food,  partly  from  the  tit^sues.     The  amount  of  phosphates  in  the  urine  is  m 
largely  increased  after  meals,  and  then,  owing  to  the  diminished  acidity 
or  even  positive  alkalinity  of  the  urine,  it  is  not  uncommon  for  some 
precipitjitiou  to  occur;  the  amount  of  deposit,  however,  is  no  index  to 
the  amount  of  phosphatic  material  present  in  the  urine,  inasmuch  as  its  M 
deposition  depends  simply  on  the  reaction.      In  all  cases,  if  the  amount  ( 
excreted  is  to  Ije  determined,  reliance  nuist  be  placed  on  quantitative 
methods  of   estimation,   and   not  on  the  amount  of  deposit      To   the 
clinician  the  main  interact  lies  rather  in  the  deposit  of  earthy  and  of 
triple  phosphates  than  in  tho  total  amount  of  ]>hf>sphates  excreted  ;  for 
the  latter  depend  very  largely  on  the  quantity  and  nature  of  the  food. 
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In  febrile  disease  ttie  quantity  ot  pnospiiatcs  oxer 
dinLiniElied  ;  lat«r  it  is  increased.  It  is  helil  that  in  cert:iin  Btntes  of 
neurasthenia  the  quiinlity  is  increased ;  and  the  name  of  phosphatic 
dial  Kites  has  hiinn  given  to  a  condition  in  wliieh,  ahjrig  with  genera! 
mitlaise  and  various  ncnrastkenie  syniptomsj  large  quantities  of  urine, 
cont. lining  an  excess  of  phoyphates,  are  excreted  [vtde  voL  iii.  p.  253]. 

On  heating  urine  faintly  iicid,  neutml,  or  alkaline,  a  cloudy  dcjiosit  of 
ejirthy  phosphates  is  produced ;  or,  if  the  liquid  previously  contained  a 
deposit  of  phosphates,  this  is  inereased  If  the  liquid  is  not  actualh^ 
raised  to  the  boiling  point,  the  dcfjosit  will  redissolvo  on  cockling ;  but  if 
it  he  boiled,  the  deposit  is  permanent.  If  the  hulling  he  done  in  a  sealed 
tube,  the  pre ci pittite  can  l»e  produced  and  dissolved  several  times  in 
succession.  There  are  sevend  possible  explanations  of  this  fact,  ((t)  That 
the  boiling  drives  off  the  carbonic  acid  by  which  the  jihosphates  were 
kept  in  solution  ;  (h)  That  the  btiil) ng  aiuses  a  decomposition  to  ensue  of 
such  a  character  that  two  molecules  of  dieahie  pht>sphate  and  one  of 
monwalcic  phosphate  undergo  ;in  interaction,  whieb  le^ids  to  the  formation 
of  one  molecule  of  triple  and  one  molecule  of  dic<dcie  phosphate,  tlio 
former  of  which,  being  far  less  soluble^  is  precijiitatcd  ;  (/)  It  has  also 
been  suggested  that  on  boiling,  sufficient  urea  is  decomposed  into  ammo- 
nium carbonate  to  render  the  urine  sufficiently  alkaline  to  cause  the 
precipitation  of  pbo^pbate^i.  It  is  improbable  that  the  preci  pi  tuition  is 
simjily  dependent  on  the  lower  soluliility  of  certain  phosjthalic  sails  in 
hot  urine  than  in  cold  ;  and  it  is  more  likely  that  a  decomposition  of  the 
nature  cl escribed  above  ensues.  The  deposition  of  phosphates  in  I  he 
urine  dei>ends  pwtly  u{»on  the  amount  present,  but  largely  upon  the 
degree  of  acidity  of  the  twine.  The  deposition  of  earthy  phosphates 
— for  example,  the  tricalcic^is  associated  with  an  alkaline  action  due  to 
fixed  alkali.  This  deposit  is  amorphous,  and  is  often  seen  after  meals. 
Occasionally  stellar  ptiosphate — that  is,  dicalcic  phosphate — is  thrown 
down  when  the  acidity  of  the  urine  is  diminished;  but  it  usually  occurs 
in  urine  still  faintly  acid,  it  is  rarely  seen  in  neutral  or  alkaline  urines. 
The  crystals  are  fretpicntly  arranged  in  stars  and  rosettes,  or  in  sheaf* 
like  bundles,  thus  otFering  a  distant  resemblance  to  ty rosin  crysttds. 
This  deposit  is  rarely  seen  in  healthy  urine;  it  occurs^  however,  in  the 
urine  of  iliabete^  and  of  other  maladies,  such  as  cancer,  which  produce 
grj^ve  disturbance  of  nutrition.  In  urines  alkaline  from  volatile  alkali,  a 
deposit  of  triple  phosphate  (ammonio-magnesic  ])hosiThate)  is  common  ; 
and  this  crystalline  deposit  frequently  leads  to  the  fi>i'mai>i(jn  of  a  calculus 
enclosing  most  usually  a  nucleus  of  uric  acid  or  of  oxalate,  of  lime  that 
lias  l>een  formed  in  the  kidney  and  passed  on  to  the  bladder.  This 
triple  phospliate  is  also  pi'one  to  encrust  the  surface  of  vesical 
growths;  and  it  tends  to  be  deposited  whenever  there  is  cystitis:  the 
amorphous  deposit  of  tricalcie  phosphate,  on  the  other  hand,  owing  to  its 
amorphous  character,  rarely  forms  calculi. 

CMmdes. — Although  these  sjdts  play  an  important  part  in  the 
economy,  and  are  excreted  in  the  urine  in  abundanee-^10  to  15  grammes 


being  the  amount  of  tho  daily  excretion  of  sodinin  chloride — the  ram- 
tiuiis  iti  th©  amount  of  thlorides  excreted  are  not  of  any  great  clinical 
importt'iucc.  They  deptud  largely  up«^u  the  amount  of  chlorides  in  the 
food.  The  principal  f;ict  is  that  the  chlorides  are  diminished  during  tho 
height  of  thi3  pyrexia  of  fehrilo  diseiises  ;  and  more  especially  in  pneu- 
monia, where,  during  the  duration  of  the  fever,  they  may  almost  dis- 
appear from  the  urine  to  reappear  again  at  defervescence  and  during 
recovery*  The  amount  present  does  not  alfbrd  any  valuable  iiidicvtion 
as  regards  diagnosis  or  prognosis  of  febrile  states,  althtjugh  it  is  in  pneu- 
monia especially  that  the  elilorides  undergo  this  great  diminution.  The 
same  phenomenon  is  seen  to  a  less  extent  in  oiher  febrile  diseftses,  and  more 
especially  when  the  fever  is  high,  as  in  tonsillitis,  for  instance,  so  that  the 
diminished  excretion  is  dei>endcut  rather  on  the  general  febrile  process  than 
on  the  particular  incidence  of  it  on  the  lung.  To  determine  roughly  the 
amount  of  chlorides  present  in  the  urine  it  is  sufficient  to  acidulates  the  tin'nc 
with  nitric  acitl,  to  add  a  few  drops  of  nitrate  of  silver,  antl  to  comj^wire  the 
precipitute  (obtained  with  the  anioimt  ul>tainod  by  a  similar  procedure 
with  normal  urine.  If  necessary,  the  precipitate  of  chloride  of  silver  may 
bo  collected  and  weighed  iu  the  usual  manner  employed  in  quantitative 
determinations. 

O.oiluks.^ Wyout  20  miHigrammes  of  oxalic  acid  are  excreted  daily 
from  the  normal  urine  in  the  form  of  a  sidt  kept  in  solution  hy  the  acid 
phosphate  of  scida  normally  present.  Oxalates  are  dep- waited  in  the  urine 
in  the  form  of  oxalate  of  lime,  which  tends  to  crystallise  either  in  octo- 
hedra,  or  as  dumb-bells  or  ovoitls.  The  cryaUds  are  visible  to  the  naked 
eye  as  brilliant  points,  and  usually  crystallise  like  uric  acid  on  any 
irregularities,  such  as  scratches  on  the  glass  vessels  in  which  the  imne  is 
contained.  Urine  depositing  oxalate  of  lime  is  usuidly  acid,  rarely 
neutral  The  dumb  bell  form  of  crystals  deposited  is  perhaps  due  to  the 
disturbance  of  the  furm  of  crystallisation  by  mticin  and  other  colloids 
present  A  scanty  dejjosit  is  not  unusual  in  ht^^dth,  and  oiore  especially 
after  certain-  articles  of  diet,  such  as  rhubjiib  and  other  vegetables.  A 
persistent  deposit,  however,  is  pathologica!,  although  it  is  not  clear  upon 
^vhat  this  oxaluria  depends.  The  name  oxaluria  ought,  of  coui^e,  to  1)0 
restricted  to  an  increase  of  the  excretion  of  oxalic  acid,  and  not  simply 
to  its  depositiun.  In  nniny  cases  the  increased  excretion  or  deposition  of 
oxalic  acid  may  le^^id  to  the  formation  of  an  oxalate  of  lIn\o  calculua, 
without  the  production  of  any  other  symptoms  except  those  d  le  to  the 
stone.  In  other  ctises  the  jiersistent  excretion  of  th.se  insoluble  oxalates 
is  accompanied  by  a  series  of  symptoms  of  a  dyspeptic  character,  t«ii:ethcr 
with  some  mental  depresmn,  neuiastheni!!,  or  even  acttml  hypochondriJisis, 
and  it  is  not  clear  whether  there  is  any  defirdte  cause  of  association 
between  the  two  sets  of  phenomena,  alth«(ugh  many  observen*  regard 
the  dyspeptic,  nervotis^  neurasthenic  symptoms  as  primarily  due  to  the 
oxaluria. 

Albuminuria. — The  name  albuminuria  is  generally  t;iken  to  signify 
the  presence  of  protoid  matter  in  the  urine.     The  proteids  mot  with 
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in  the  urine  are  serum  album in»  serum  globulin,  albumose,  peptone, 
fibrin,  nucleo-albumio,  and  perhaps  occiisionally  a  caiseinlike  bwlj,  and, 
if  blood  or  blood  pigment  be  present,  haemoglobin.  \n  he.'ilth  the 
urine  is  free  from  any  large  quantity  of  prot^iii  matter^  although  in 
eome  30  ]>er  cent  of  persons  apparently  healthy  ihe  urine  is  ftmnd  to 
contain  proteid  matter  in  small  i|uantities.  To  this  condition  the  name 
of  ph}jsiohgiml  athnminuria  has  been  applied.  This  albuminuria  is,  in 
some  of  the  cases,  always  present;  in  others,  it  appears  only  under 
certain  comlitions,  as,  for  instance,  on  first  rising  in  the  morning,  after 
a  eold  bath,  or  after  meals.  Some  of  these  varieties  have  received  special 
names ;  such  as  intermittent  albuminuria,  dietetic  albuminuria,  postural 
and  cyclic  albuminuria* 

Albumin lu'i a  is  cither  "  physiological "  or  pathological ;  by  the  former 
it  is  understood  that  in  ajiparently  healthy  persons  albumin — usually 
in  small  quantity — is  found  in  the  urine ;  sometimes  so  little  that  it 
requires  special  tests,  such  as  picrie  acid,  to  reveal  it ;  at  other  times 
it  is  in  sufficient  quantity  to  yield  a  distinct  precipitate  with  the  heat 
test  or  with  cold  nitric  acid.  In  these  cases  it  is  important  to  exclude 
what  may  be  called  accidental  albumintiria,  cases,  that  is,  in  which  the 
urine  itself,  originally  free  from  albumin,  has  been  contaminated  by  some 
albuminous  impurity  j  as  in  gonorrhoea,  vaginitis,  and  seminal  discharge. 

Probably  in  no  case  of  soHialled  physiological  albuminuria  is  the 
quantity  so  large  as  to  amount  to  one-third  or  even  otie-fourlh  of  the 
urine.  This  albuminuria  in  the  apparently  healthy  is  not  necessiirily 
continuous.  It  may  be  seen  only  after  meals,  and  mote  especially 
after  breakfast,  or  on  first  rising  in  the  morning,  or  after  severe 
exenise.  It  is  supposed  in  many  cases  to  depend  upon  a  vascuhir  dis- 
turhiince  in  the  kirlney,  leading  to  temporary  venous  congestion  ]  and  in 
the  dietetic  cases  it  has  been  thought  that  digestive  products,  such  as 
alhumoses,  might  be  formed,  either  in  greater  abundance  than  usual,  or 
else  of  abnormal  quality,  and,  al>3orl>ed  as  such,  be  eubscquentlj*  excreted 
by  the  kidney.  It  is  extremely  doiditful,  however,  w^hcther  such  cases  of 
albuminuria  should  bo  called  **  physiological."  It  is  quite  pf«.ssib!e  that, 
in  many  such  cases,  no  serious  kidney  lesion  is  present,  nor  yet,  perhaps, 
any  condition  likely  to  eventuate  in  a  serious  kidney  lesion  ;  yet,  on  the 
other  hand,  such  kidneys  cannot  be  considered  quite  sound.  In  a  con- 
siderable proportion  of  cases  of  "physiological  albuminnria''  the  use  of 
the  centrifuge  shows  that  the  urine  contains  definite  formed  elements, 
such  as  white  blood  corpuscles,  casts,  spermatozoa  and  so  forth.  In 
other  worrls,  the  presence  of  casts  in  small  amount  is  not  restricted  to 
**  pithologieal  albuminuria."  It  must  be  remembered  that  in  renal 
cirrhosis  the  urine  may  conttin  only  traces  of  albtimin  ;  and  the  possi- 
bility of  the  presence  of  this  insidious  disease  in  some  cases  of  so-called 
functional  albuminuria  must  be  kept  in  view. 

Poihologiral  albuminuritL — Albtiminuria  may  be  due  to  disease  of 
any  part  of  the  urinary  tract,  mvh  as  pyelitis  or  vesical  disease  j  but  in 
these  caseS)  to  speak  strictly,  the  ilbuminuria  is  factitious  and  is  due  to 
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admixture  with  albumin  after  the  urino  has  left  the  kidnej.  AMjt^n 
the  albuminuria  is  of  renal  origin,  the  albumin  transudes  into  the  urint", 
owing  to  Bome  definite  lesion,  temporary  or  permanent,  of  the  kidney 
cpithelinm,  Sometimes  the  kidney  lesion  is  primary,  at  other  times  it  is 
secondarily  indueed  by  the  ingestion  or  piwluction  of  toxic  and  irritat- 
ing  su)>stances  in  other  j>jirt3  of  the  body*  At  other  times,  agiiin,  the 
elianges  in  the  kidney  are  dependent  upon  other  secondary  disturbances; 
thus  the  following  causes  of  alhtxminuria  may  l>e  recognised  :■ — 

{a)  Congestion  of  tbe  renal  vessels,  active  or  passive, 

(6)  Toxic  or  febrile  albuminuria. 

(/;)  The  alUtiminuria  of  organic  renal  disease,  such  as  acute  nephrMf^ 
chronic  Bright^s  disease, 

{it)  Active  congestion*  —  The  loss  of  albumin  in  this  condition  li 
usually  not  large,  as  the  quantity  of  urine  secreted  is  small  and  oft^n 
blood-stained.  It  is  diffienU  to  distinguish  the  albuminuria  of  active 
congestion  from  that  due  to  toxic  agents,  as  in  many  CJises  poisons,  sucb 
as  turpentine  and  cantharides,  produce  extreme  congestion.  The  albumin 
uria  of  acute  Bright's  disease  is  usually  quoted  as  an  instance  of  this  form 
of  albumiiniria. 

Passive  congestion  is  a  frequent  cause  of  albuminuria,  more  especially 
in  heart  and  lung  discuses,  and  as  the  result  of  various  abdominal  diseases 
leading  to  pressure  on  the  renal  veins  or  vena  cava.  Passive  congestion 
causes  a  consideral4e  diminution  in  the  qn^/intity  of  urine  secreted,  and 
this  may  cont;iin  blood  and  blood-casts.  In  cases  of  pressure  on  the  renal 
veins  from  al^lominal  diseases  the  percentage  amount  of  albumin  pre^sent 
may  bo  large,  Init  in  cardiac  and  pulmoujiry  cases  the  quantity  is  usually 
smalL  From  the  mere  amount  of  albumin,  however,  no  conclusion  can 
be  drawn  as  to  whether  the  albuminuria  be  due  to  passive  congestion  or 
to  nephritis-  It  may  he  large  in  the  former  and  small  in  the  latter,  or 
conversely.  Blotxl  may  be  present  in  either  case.  The  question  is  best 
answered  by  the  character  of  the  casts  present.  In  passive  conge^on 
blood -casts  and  hyaline -casts  are  occJisionally  found  j  in  nephritis,  on 
the  other  hand,  ciists  containing  definite  renal  elements  are  found. 

(h)  Febrile  or  toxic  albuminuria* — Tliis  is  dcpendei.t,  in  all  proba>ulity, 
on  the  excretion  by  the  kidney  of  toxins  produced  by  the  organisms  causing 
the  disease.  These  toxins  apparently  lead  to  changes  in  the  renal  epithelium, 
glomerular  and  tubal,  and  thus  allow  the  proteids  of  the  blood -plasm  to 
pa.ss  out.  In  this  way  the  febrile  allniminuria  resembles  the  albuminuria 
produced  oxperimentally  by  the  injection  of  egg-albumin,  albumoses,  or 
peptones.  The  proteid  matter  found  in  the  urine  subsequent  to  this  pro- 
cedure is  not  only  the  albumose  or  other  proteid  injected,  but  also 
the  proteid  matter  of  the  blood -plasm ;  and  the  amount  of  proteid 
recoverable  from  the  urine  is  frequently  far  greater  in  amount  than  the 
quantity  injected.  Thus  the  albuminuria  brought  about  by  the  intra- 
venous injection  of  these  proteid  substances  resembles  the  albuminuria 
due  to  such  poisons  as  cnntbarides.  On  the  other  hand,  many  toxins 
produced  in  disease  apparently  do  not  cause  the  extreme  congestion  thai 
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is  seen  with  such  poisone  as  mntharides.  In  searlet  fever,  the  early 
all>uraiiiuriii  of  the  disease,  which  ia  of  tliis  nature,  must  he  carefully 
distinguished  from  the  hit^r  filbutninmia  dependent  upon  neplu'itis  often 
persistent  and  progresBive,  The  kidney  lesion  tliat  produces  the  albumin- 
uria of  febrile  diseases,  often  spoken  of  by  French  writers  as  transitory 
nephritis,  is  remarkable,  imismueh  as  this  lesion  generally  disappears  com- 
pletely, leaving  the  kidneys  practic^dly  healthy.  In  this  respect  the  initial 
albuminuria,  or  so-aiMed  febrile  allmminuria,  of  scarlet  fever  is  strikingly 
different  from  the  later  albumin uriu,  which  is  dependent  on  a  progressive 
and  destmctive  legion  in  the  kidney.  In  the  great  majority  of  cases  the 
changes  produced  in  the  kidney  by  these  toxins  do  not  lead  to  permanent 
Bright's  disease  ;  and  the  albuminuria  of  typhoid »  scarlet  fever,  diphtheria, 
and  pneumonia  usually  clears  up  entirely.  Ocasionally  in  typhoid  fever, 
diphtheria,  and  pneumonia,  and  very  frequently  in  scarlet  fever,  there  is  a 
further  and  more  severe  lesion  produced  in  the  kidney,  and  the  case  he- 
comes  one  3f  a^ute  or  suliacnte  nephritis,  with  dropsy  and  suppression  of 
urine.  Hence  it  is  difficult  to  draw  a  hard  and  fast  line  between  the 
febrile  albuminuria  prmhiced  by  toxins,  or  the  n4qikrif€  pamighe  of  the 
French,  and  a  permanent  and  often  progressive  lesion  like  Bright  s 
disease. 

In  some  febrile  diseases  the  urine,  besides  serving  as  a  channel 
of  excretion  for  toxins,  cont^dus  also  the  oiganisms  causing  the  disease. 
This  is  not  uncommon,  for  instance,  in  typhoid  fever ;  and  it  is  probable 
that  in  all  diseases  ivhere  the  organisms  circulate  freely  in  the  blood- 
stream they  may  be  detected  in  the  luine. 

In  some  febrile  diseases,  more  esiDccially  in  pneumonia  nmX  In  cases  of 
suppuration,  such  as  empyema  and  cerebro-spiual  meningitis,  albunioses 
are  present  in  the  urine  in  compiirative  abimdance,  but  rarely  alone, 
serum  albumin  and  globulin  being  also  present.  The  albumoses  are 
formed  in  the  exudation  pro<!uced  at  the  seat  of  the  disease ;  for  instance, 
in  the  solidified  lung  of  pneumonia,  or  in  the  pundent  exudation  of  em- 
pyema, they  are  absorbed  by  the  blood  and  are  carried  to  the  kidney, 
where  they  are  excreted. 

(r)  Albuminuria  of  renal  disease.— Tn  Bright*s  disease  the  albuminuria 
is  due  to  th(i  damage  and  the  shedding  of  the  renal  epithelium  in  the 
glomeruli  and  tubules.  Some  authors  regard  the  change  in  the  kidney 
structures  as  primary  and  brought  about  either  by  vascular  changes,  as 
in  Bjight's  disefise  due  to  cold,  or  by  toxic  agencies,  as  in  the  Bright s 
disease  due  to  alcohol,  and  in  the  sequel  of  acute  specific  maladies  BUch  as 
scarlet  fever  and  pneumonia.  Others  look  upon  many  forms  of  Br^*ght's 
disease  as  being  due  to  a  disease  of  the  blood,  and  hold  that  the  kidneys 
are  affected  secondarily  to  this  1>lood  change.  However  this  may  be,  the 
immediate  cause  of  the  albuminuria  is  the  anatomical  change  in  the  renal 
epithelium. 

Even  in  renal  cirrhosis,  where  the  albuminuria  hi\s  hcen  attributed  to 
the  high  blood-pressure,  it  h  more  probably  due,  perhaps,  to  the  accompany- 
ing epithelial  lesions ;  for  although  the  main  lesion  is  in  the  interstitial 


tissue,  yet   in  thia  disease   there  are   always  considemble   tubulur 
glomerular  changes, 

III  renal  diseiise  tlie  actual  amount  of  proteiil  matter  found  in  the 
iii'ine  varies  within  very  wicje  limits,  being  least  in  renal  cirrhotts 
where  there  ia  sometimes  but  a  trnce,  and  rarely  more  than  a  few 
grammes  in  the  twenty  -  four  houi^.  On  the  other  hand,  in  soino 
forms  of  chronic  Brigbl's  diae^ise^  and  in  certain  forms  of  lardaceous  diseaie 
of  the  kidney,  the  amount  may  reach  forty  gnimmes  a  day.  In  actite 
Bright 'a  disease,  although  the  percentage  of  proteid  matter  in  the  urine 
is  high,  the  amount  lost  is  not  very  great,  owing  to  the  i^mall  amount  of 
urine  secreted.  In  the  small  white  contracted  kidney  the  amount  of 
albumin  lost  is  often  considerable,  amounting  not  infrequently  to  as  much 
as  twenty  grammes  daily.  In  diseases  of  the  pelvis  of  the  kidney,  as  in 
calculous,  septic,  or  tuberculous  pyelitis,  the  albumin  in  the  urine,  from 
the  mere  presence  of  pua  or  blood  in  the  urine,  is  often  considemhle ; 
and  it  is  often  of  great  moment  to  determine  whether  the  albuminuria  be 
due  merely  to  the  products  of  the  pyelitis,  or  whether  there  ia  ooexiating 
renal  disease.  In  tlie  latter  case  the  amount  of  albumin  in  the  nrino  may 
still  be  considerahlo  after  the  pus  or  blood  hiis  been  removed,  either  by 
subsidence  or  by  the  centrifuge.  Again,  if  the  albumin  be  of  renal 
origin  the  urine  will  probably  contain  renal  casts.  In  all  such  cases, 
however,  the  pus,  blood,  and  other  impurities  sljould  be  removed  from 
the  urine  l»efore  the  latter  ia  tested  for  albumin. 

In  renal  diseases  the  proteida  are  usually  present  as  a  mixture  of  serum 
albumin  and  serum  globulin.  Sometimes  albiimoses  are  present,  and 
occasionally,  in  renal  cirrhosis,  in  large  quantities,  and  serum  albumin 
and  serura  globulin  are  present  in  traces  only ;  so  that  if  the  unne  is 
tested  in  the  ordinary  way  by  boiling,  the  presence  of  a  large  amount  of 
proteid  matter  may  be  overlooked. 

These  cases  of  albumosuria  in  renal  disease  are  rare,  and  their  nature 
and  cause  are  obscure,  since  the  presence  of  considerable  quantities  of 
albumose  in  the  urine  is  usually  the  result  of  absorption  of  the  albumo60 
from  some  inflammatory  exudation  into  the  blood  ;  but  in  renal  cirrhosis 
the  albumosuria  occurs  without  the  presence  of  any  inflammatory  complica- 
tion.    It  is  ]x»ssible  that  the  albumose  may  be  derived  from  the  intestine. 

Albumosuria  occurs  most  frequently  in  cases  of  pneumonia  and 
empyema  ;  or,  indeed,  whenever  there  ia  a  largo  collection  of  pus  in  any 
part  of  the  body.  The  mechanism  of  the  albumosuria  in  these  cases 
is  6im{)le,  inasmuch  as  albumosos  are  abundant  in  the  inflammatory 
exudation,  whether  it  be  pus  or  the  fibrinous  extidation  of  the  pneumonic 
Iting.  Some  of  the  albumose  present  in  the  exudation  is  absorbed  into 
the  general  bloodstream,  and  is  thence  excreted  by  the  kidney  just  as  it 
is  after  the  experimental  injection  of  albumoses  intravenously, 

FrokU  (r^t3. — The  ordinary  tests  in  use  for  the  recognition  of  proteida 
in  the  urine  are  (a)  the  heat  test ;  (/?)  the  cold  nitric  acid  test  (Ueller^s 
test) ;  (y)  the  picric  acid  test ;  (o)  the  copper  sulphate  and  cauatic 
potash  test ;  (c)  the  salicyl-aulphonic  acid  test. 
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(a)  The  heat  test  u  perhaps  the  one  most  comraonly  uscfl^  inrismiich  as  it 
18  simple,  open  to  few  fallacies,  and  inirW  delicate.  In  performing  tliis  test 
the  reaction  of  the  iinne  nnist  bo  previously  ascerui tied  ^  and,  if  neces- 
sary, it  should  be  rendered  faintly  acid  witli  acetic  acid  before  boiling. 
Some  authors  prefer  to  add  the  acid  after  boiling;  but  it  is  probable  that 
in  this  way  small  quantities  of  piotoirl  matter  may  1m3  overlooked.  If  the 
urine  u  not  acid  at  the  time  of  lK>iliiig,  the  proteid  matter  is  liable  to  l>e  con- 
verted on  heating  into  alkali  albnmin,  which  is  n<it  coagidated  by  heat, 
and  thus  the  presence  of  small  quantities  of  proteid  matter  may  be  over* 
looked.  It  U  no  less  necessary  to  avoid  overacidtty  of  the  urine,  for  in 
such  urine,  particularly  if  rendered  iwid  with  a  strong  mineral  acid,  the 
proteid  coagufated  may  subsequently  be  rctlissohed.  The  principfil 
fallacy  in  the  heat  test,  however,  is  the  preci  pi  tuition  of  phospliates  on 
warming  faintly  acid  or  neutral  urines.  This  cloudiness  is  ustialiy  dis- 
tinguisht^d  from  the  precipitaterl  albumin  by  the  pirticulato  form  of  the 
latter  i  further,  the  })hosphatic  clond  disappears  instant ly  on  acidification  ; 
the  proteid  precipitate,  on  the  other  hand,  does  ni>t. 

(/i)  The  I'old  nitric  acid  test. — This  is  an  excellent  test,  if  properly 
|M2rformed  ;  but  it  is  not  quite  so  delicate  as  the  heat  test.  The  nitric 
acid  must  bo  pure,  ami,  after  being  placed  at  the  huttoni  of  the  test-tube, 
the  urine  to  be  tested  should  be  tluated  on  its  suiface  witlj  a  pipette. 
If  proteid  matter  is  present  in  abundance,  a  ring  is  formed  at  once.  If 
the  amount  is  small,  the  ring  oidy  afqMNirs  aft-er  standing.  The  fallacies 
of  this  test  arc  as  follows  : — Proteid  uiaLter^  if  present,  may  be  missed  if 
the  urine  and  the  nitric  acid  arc  mixed  up  ;  hence  nitric  acid  causing  any 
effervescence  of  the  urine,  owing  to  the  presence  of  nitrous  acid,  is  not 
suitable  for  this  reaction.  Proteid  matter,  even  if  not  present,  may  he 
suspected  if  a  crystalline  deposit  of  nitrate  of  nrc^i  lic  formed  at  the  junc- 
tion of  the  urine  and  the  acid  ;  tins  deposit  is  more  apt  to  occur  in  concen- 
trated urines,  and  the  mistake  is  easily  avoided  by  noting  that  the  ring  is 
crystalline  in  appearance.  Occ^isionally  mistakes  arise  from  the  formation 
of  ft  dense  highly  coloured  ring  at  the  junction  of  the  urine  ami  the  acid. 
This  ring  (see  Pigments  of  urine)  is  due  to  the  formation  of  jtigraent 
from  a  chromogcn  present  in  the  urine  :  it  is  coloured  and  not  particulate  ; 
the  proteid  ring,  on  the  other  hand,  is  white  anti  particulate. 

By  the  nitric  acid  the  presence  of  albumoses  am  lie  detected,  hodies 
which  arc  not  brought  into  evidence  by  heat.  Alliumoses,  ami  especially 
hetero-albumoses,  which  are  the  kind  comraonly  present  in  the  urine,  form 
a  precipitate  on  the  addition  of  nitric  acid.  In  tesiijig  for  albumoses  it  is 
often  better  to  juid  the  nitric  acid  drop  by  drop  tu  the  susjH'cted  urine 
rather  than  to  fliKit  the  urine  on  the  nitric  acid.  The  characteristic 
reaction  of  albumose^  however,  is  that  the  precipitate,  formed  by  nitric 
acid,  dissolves  nn  heating,  to  reappear  on  cooling.  The  reaction  is  so 
characteristic  that  it  may  even  be  [Kjssilile,  although  not  advis;iblc,  to 
carry  out  the  test  in  the  presence  uf  other  proti'id  matter ;  *ls  under  these 
circumstances,  if  tlie  quantity  of  albumofje  |»resent  be  considerable,  the 
coagulum  pnxluced  by  the  nitric  acid  i\ill  diminish  in  amount  on  heating, 
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to  increase  again  on  coolinj.^  It  is  boUer,  however,  to  remove  the  scriuu 
albumin  aint  semm  glolnilin,  either  roughly  hy  heating,  or  hy  precipitst- 
tion  with  some  neutral  salt,  before  testing  the  tiltrate  for  album Cksos  witli 
nitric  acid* 

Miiny  resinous  bodies  after  their  administnition  are  excreteci  in  the 
urine,  and  these  substances,  on  the  mid  its  un  of  an  acid,  yield  a  preci pittite 
that  may  be  mistakea  for  ajbmnin.  This  is  especially  true  of  copaiba 
and  of  oil  of  turpentine.  The  precipitate  can  be  distinguished  from 
proteid  hy  its  soluliility  in  alcohol ;  but  the  addition  of  alcohol  to  nitric 
acid  may  amse  an  explosion, 

(y)  Pkrk  ariiL — A  cold  saturated  solution  of  picric  acid  is  a  useful  test 
for  proteitls,  and  it  has  the  advutitage  that  it  can  aho  l>e  used  in  testing 
for  sugar.  The  addition  of  pienc  acid  to  a  urine  conUilning  proteids  is 
followerl  bj  the  formation  of  a  cloudiness  or  a  copious  precipitate,  accord- 
ing to  the  amount  of  proteid  matter  present.  From  a  clinical  point  of 
view  the  ordy  seiiona  object  ion  to  the  picric  lest  is  that,  in  the  first  place, 
mucin  is  precipitable  i\^  well  as  ordinary  proteids  j  and,  secondly,  that, 
as  a  proteid  test,  it  errs  on  the  side  of  delicacy :  quantities  of  proteid  arc 
discovered  by  it  which,  at  any  rate,  are  of  no  serious  clinical  importance. 

Picric  acid  is  the  a^ent  that  is  more  ef^peeially  used  in  the  invest]^ 
tion  of  cases  of  so-called  physiological  or  functional  albuminuria* 

(K)  Copper  sulphak  andpttask. — Copper  sulphate  and  potash  are  reagents 
sometimes  used  in  testing  the  urine,  and  the  value  of  these  lies  in  the 
fact  that,  whereas  this  test  yields  a  rose  colour  with  albumoses,  it  gives  a 
violet  colour  with  ordinary  proteids ;  in  fact,  for  the  detection  of  small 
quantities  bf  albumosea  this  teat  is,  on  the  whole,  prcfemble  to  the  nitric 
acid  test. 

(c)  Salktfl-mlphonk  ackt — This  reagent  is  intermediate  in  delicacy  be* 
twecn  Heller*8  test  and  the  heat  and  acetic  acid  test.  A  cold  saturated 
solution  of  sal icybsul phonic  acid  in  water  is  used,  and  is  added  to  the 
fiuspccted  lu'inc  in  the  quantity  of  one  to  three  drops  ;  however,  an  excess 
of  the  re^igent  dues  not  interfere  with  the  test.  The  fluid  is  then  well 
shaken. 

An  immediate  precipitate  betokens  the  presence  of  an  appreciable 
amount  of  prutcid.  If  the  ]>n?cipitate  does  not  fall  in  from  one  to  two 
minutes  the  quantity  of  albumin  in  minimal ;  and  if  an  interval  be  allowed 
to  elapse,  the  test  is  really  more  delicate  than  the  heat  and  acetic  acid 
tost.  Normal  urines  give  no  precipitate  with  this  rejigent.  This  test  ia 
also  of  use  for  recogrn\sing  albumoses  and  pept4>ne&,  inasmuch  as  with 
these  substances  precipitates  are  obtained  which  dissolve  on  heating  and 
reappear  again  on  cooling. 

Salicybsulphonic  acid  does  not  give  any  precipitate  with  bile  salts,  with 
urates,  with  alkaloids,  nor  with  urine  containing  copiiiba  resin.  With  a 
large  amount  of  mucin,  however^  a  smidl  amount  c*f  ^jrecipit4iie  is  obtained. 
This  test  is  one  not  as  yet  in  general  use,  but  it  is  well  worth  the  atten- 
tion of  clinicians. 

Sometimes  it  is  neeossary  not  only  to  detect  the  various  proteids 
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present  in  the  urine,  but  also  to  detemiine  the  relative  quantities  present 
For  this  purpose  the  proteids  must  be  piTcipitated  with  neutral  salts ;  by 
Siiturating  the  urine  with  anunoiuum  sulphutc  all  jjinteid  matter  except 
true  peptones  are  preci  pita  ted.  On  the  other  hand,  magnesium  anlpliate 
is  used  to  precipitate  serum  globulin  aliuie,  as  it  dues  not  cause  any 
precipitation  of  serum  albumin  or  of  albumoses.  When  the  salts  are 
used  to  precipit4ite  proteiils  from  the  uritie  it  is  of  course  necessarj^  to 
Wfish  the  precipitated  proteid  on  the  filter- paper  with  the  saturated  solu- 
tion of  the  salt  used.  Thus,  a  precipitate  of  albumose  obtained  with 
ammonium  sulphate  must  be  washed  with  a  saturated  solution  of 
ammonium  sulpliate.  At  the  pn  sent  time  the  preci]>itiilion  of  proteid 
matter  in  the  urine  by  these  solutions  of  neutral  salts  is  used  more  for 
the  purpose  of  rese^irch  than  of  clinical  routine. 

Qunniitaiire  estiutatwn  of  pivkid.—V or  rough  estimations  the  amount  of 
precipitate  deposited  at  the  bottom  of  the  test-tul>e  in  twenty-fonr  hours 
aftt^r  heating  and  acidification  with  acetic  acid  is  usually  sufficient-  This 
rough  method,  however,  is  liatde  to  considerable  error,  owing  to  various 
conditions  of  the  mine,  such  as  its  acidity  for  example,  influencing  the 
retractility  of  the  coagnlnm. 

If  this  methcKl  is  employed,  the  amount  of  proteid  is  usually  expressed 
in  a  fraction  of  the  volume  of  the  urine.  A  more  accurate  methcnl  is  that 
of  Kskich,  where  the  mine  is  precipiL-ited  by  a  solution  containing  picric 
acid,  and  the  amount  of  proteid  is  rbtermined  by  the  bidk  of  the  deposit 
precipitated  in  a  specially  graduated  tube.  Ksbach's  method,  althouj^h 
more  accurate  than  the  previous  one,  is  ojien  to  a  similar  fallacy  ;  and  the 
only  reidly  ttccurate  method  is  to  precipittite  the  proteid  and,  after  washing 
and  drying  the  precipitate,  to  weigh  it  The  most  convenient  method  of 
doing  this,  if  the  urine  contain  a  considerable  amount  of  proteifb  'a  to  add 
5  c.c.  of  the  urine  to  some  50  c.c,  of  boiling  absolute  alcohol.  The 
mixture  is  allowed  to  remain  in  a  hot-air  oven  nt  S(f  C  for  some  hours, 
the  precipitate  is  collected  on  a  weighed  filter-paper,  washed  with  aleohi>l^ 
ether,  and  water  to  remove  the  salts  and  fats,  dried  in  the  hot  oven  at 
120"  C.  and  weighed;  if  further  control  is  desired,  the  toud  nitrogen  in 
the  precipitate  can  l>e  detemiisied  liy  KjeklhaFs  method. 

Pyuria. — Pus  niay  be  preserat  in  the  urine  as  the  result  of  diseases 
of  the  urinary  tract  ;  as  in  suppurative  nej>hritis,  pyelitis,  cystitis,  or 
urethritis,  or  from  rupture  into  the  urinary  tract  of  an  abscess  outside  it, 
as  in  porinephritic  or  prosuitic  abscesses  ;  or,  finally,  the  urine  may  con- 
tain pus  by  simple  eontamiriatiotj  with  a  puB-secreting  surface,  as  in  cases 
of  vaginitis.  In  all  cases  of  pyui'ia  it  ia  imyiort^int  first  to  see  the  urine 
passed,  and,  secondly,  to  have  it  passed  in  at  legist  two  portions.  In  this 
way  it  is  pos.siMe  tcj  separate  the  crises  where  the  pyuria  is  of  renal  origin 
from  cases  of  pyuria  of  urethral  origin.  Further,  it  is  very  impr>rtant  to 
separate  the  pus  from  the  urine  either  by  subsidence  or,  preferably,  with 
the  centrifuge  hefore  testing  the  supernatant  clear  urine  for  albtimin. 
In  this  way  it  is  possible  to  determine  with  certainty  the  presence  or 
abeence  of  organic  renal  disease  in  relation  to  the  disease  causing  the 
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cases  ot  calculous  pyelitis  it  is  not  uncommon  for  scnoiis  i 
diseaao  to  be  present  in  addition  to  the  pyelitis.  Abscess  of  the  kidney, 
with  or  without  periuepbritic  abscess,  rtn<i  pyelitis,  Iciidiiig  to  pyonephrosiis, 
muy  1)0  and  frcc|ucntly  are  present  without  the  urine  cotiUuning  anj  pus. 
In  fact,  the  absence  of  pus  from  the  urine  is  a  matter  of  compiiratively 
small  importiiiicc  in  the  diagnosis  of  pyonephrosis  in  the  presence  of  a 
rctnal  tumour  Pus  present  alone  in  the  urine,  unless  the  amount  of  it  be 
very  large,  does  not  cause  more  than  a  trace  of  albumin.  Hence  the 
appearance  of  a  consideniljle  amount  of  allnimin  in  the  unnc  containing 
pus  iia  always  stig^estive  of  the  coexistence  of  renal  dise^ise.  The  presence 
of  casts  containing  renal  elements  will  also  assist  us  in  forming  this 
diagnosis.  Urine  containing  pus  may  be  acid  or  alkaline  ;  the  former  i^ 
more  characteristic  of  the  pyuria  of  renal  origin,  the  latter  of  that  of 
vesicsd  origitL 

If,  howe\^er,  cystitis  bo  slight  in  amount  the  urine  may  remain  acid, 
as  in  some  cases  of  pyelitis ;  on  the  other  hand,  iji  pyelitis  eoni{>licated 
with  cystitis  the  urine  may  be  alkaline.  Hence,  in  the  difllerential 
diagnosis,  too  much  stress  must  not  be  laid  on  the  reaction  of  the  urines 
In  acid  urine  the  pus  corpuscles  are  discrete  an<l  subside  ;  in  alkaline  urino 
the  pus  is  ropy  and  stringy.  Pus  is  best  recognise<l  by  microscopical 
examination,  but  the  suspected  urine,  if  acid,  may  be  tested  by  the  addi- 
tion of  lifpior  potitiis;e,  which  causes  any  j)urulent  dej^osit  t^  become  i*opy. 
Ozonic  ether  causes  an  ellbrvcscenec  in  urine  ernitiiining  pus* 

Glycosuria.— The  normal  urine  contains  several  rethicing  substances, 
and  there  has  long  been  a  difference  of  opinion  whether  these  reducing 
subst^inces  are  only  urates  or  ki^eiititiin,  or  whether  traces  of  sugar  are  also 
present.  Now,  however,  it  is  admitted  that  the  normal  urine  contaiiia 
carl>ohydrate  material,  at  any  rate  in  the  form  of  glucuronic  acid  ;  and 
that  the  whulu  of  its  reducing  |>4>wer,  therefore,  is  nut  to  be  attributed  to 
the  pre.st^nce  of  unites  and  krcntinin.  It  is  possiljle,  but  not  certain,  that 
a  very  small  aniourit  of  dextrose  is  also  present ;  but  even  if  this  be  ws\ 
which  is  doulitful,  the  cpiantity  is  so  small  as  only  to  be  detected  after 
concentration  of  large  volumes  of  urine ;  hence,  if  present,  it  is  of  no 
clinical  impoilanco. 

Glycosuria  is  not  infrequently  seen  w»ithout  the  other  accompaniments 
f>f  dialH^tes.  Thus  it  occurs  iu  certain  circumsUtnces  in  the  apparently 
hcfilthy  ■  and  Uy  this  the  name  of  fufidioftnl  fih/cosuria  has  lieen  appbed^ 
analogous  to  that  of  the  so  called  functional  albuminuria  described  alKjve. 
Ti'aces  of  sugar  appear  in  the  urine  in  cert;iin  persons  after  severe 
exorcise  ;  in  others,  and  a  much  larger  grouj),  after  meals,  afifl  more 
fjarticularly,  perhaps,  after  meals  rich  in  carln>hydrates.  The  ingestion  of 
large  (plant i ties  of  milk  is  not  infrer|uently  follcjwcd  by  the  presence  of 
re« hieing  sulistances  in  the  uriiur,  ])robably  lactose.  In  the  cases  where 
glycosuria  is  observed  after  meals,  a  state  which  has  been  called  * 'dietetic 
glycosuria,^*  the  patients  not  uncommonly  have  gouty  man i festal tions  alsa 
They  are  often  obese,  and  hence  the  name  **  lipogeiiic  glycosuna  "  has  l»een 
used  in  these  cases.     It  is  very  provable,  however,  thai  no  hard  and  fa&t 
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line  can  )>e  drawn  between  dialiet^s  on  the  one  hand  and  these  cases 
of  more  or  less  temporiirj  glycosuria  on  the  other. 

Glycosuria,  slight  in  amount,  is  froqucutly  seen  in  certain  grave 
diseases;  and  more  especially  in  diseases  leading  to  increased  intnicranial 
pressure,  such  as  meningitis,  cerebral  haemorrhage,  and  cerebral  tumour. 
This  is  more  especially  the  case  in  infra-ten torial  disease,  and  in  disease 
about  the  medulla  oblongata.  It  is  not  limited  to  these  cases,  however, 
and  may  be  present  in  cases  of  cerebral  hemorrhage  in  the  ordinary 
situations  ;  namely,  in  the  external  capsule  and  in  ventricular  haemor- 
rhage.    Olycosurta  also  occurs  after  injuries  to  the  head  and  in  epilepsy. 

It  is  rather  remarkable  that  sugar  dcM?s  not  appear  in  the  urine  in  cases 
of  hepatic  cirrhosis  and  in  acute  yellow  atrophy  ;  more  {tarticularly  so  if  we 
regard  the  liver  as  a  **  sugar-stopping  "  organ.  On  the  other  hand,  if  the 
liver  be  a  sugar  -  forming  organ,  this  residt  would  not  be  surprising 
after  the  extensive  dcstniction  of  the  liver  that  occurs  in  these  diseases. 

Glycosuria  is  also  siiid  to  occur  aft^r  the  administration  of  various 
drugs  and  j>oi8ons,  more  especially  of  morphia^  chloral,  opium,  chlorofoiTn, 
and  carbonic  oxide.  It  is  proWble,  however,  that  the  reilucing  substance 
in  the  urine  is  not  dextrose,  but  a  compound  of  glycuronic  acid.  This  is 
certainly  the  ease  after  the  administration  of  chloral.  Slight  glycosuria 
is  also  stated  to  occur  in  Gises  of  cardiac  and  puluKmary  diseases,  leading 
to  venous  congestion  of  the  kidney ;  and  it  has  occasionally  l>een  found 
transitorily  in  various  acute  specific  diseases. 

The  sugars  met  with  in  the  urine  are  dextrose,  lactose^  and  inosit, 
very  rarely  lievidosej  and  the  last  is  rarely  present  alone,  as  dextrose 
usually  accompanies  it.  Lan'ulose,  lactose,  and  inosit  are,  however,  of  no 
great  clinical  importance*  It  is  asserted  by  some  authorH  that  traces  of 
dextrose  are  present  in  the  normal  urine ;  but,  as  I  have  said  already, 
special  methods  are  necessary  for  its  detection ;  and  it  is  prohable  that 
the  alight  reducing  p^wcr  of  the  normal  urine  is  dependent  mainly, 
if  not  entirely,  on  the  presence  of  kreatinin,  urates,  and  compounds  of 
glycuronic  acicL  Benzoyl  chloride  is  an  agent  that  can  be  used  for  the 
precipitation  of  carbohydrate  material  in  the  urine,  and  it  has  been 
showTi  that  normal  urine  contains  e!irl»ohydrate  derivatives ;  but  there  is 
no  evidence  of  the  presence  of  dextrose  in  any  quantity.  The  blood 
normally  contains  0*05  to  0'09  per  cent  of  sugar  ;  and  when  the  pro- 
portion of  su^r  present  rises  to  some  0'3  i>er  cent  this  substance  appears 
in  the  urine.  The  amount  of  sugar  pissed  in  the  luino  in  diabetes 
mellitus  varies  from  an  ounce  or  two  to  as  much  as  a  pound  or  a  pound 
and  a  half  in  twenty-four  hours ;  occasionally  even  greater  rjuan titles 
may  be  passed  for  a  short  time,  and  as  much  as  one  pound  a  day  may  be 
passed  daily  for  consitlerable  periofls.  The  percentage  of  sugar  in  the 
urine  rarely,  if  ever,  rises  aboTe  10  per  cent ;  and  it  is  uncommon  for  it 
to  reach  this  high  limit,  since  the  excretion  of  large  quantities  of  sugar 
always  causes  a  great  increase  iri  the  amount  of  urine  passed.  In 
diabetes  mellitus  the  qiuintity  is  usually  considerable  and  sometimes 
enormously  increased ;  thus,   5  to   10   pints  a   day  are   quite   ordinary 
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amounts  for  a  case  of  modomie  ac verity ;  and  the  qimntitj  may  b©  ia- 
creaBed  to  15  or  20  pints,  but  this  is  exeeptional  When  the  qiiantitj  » 
increiised  to  some  5  to  10  piiita  the  urine  is  of  a  pale  greenish  yellow 
colour.  Sometimes  the  quantity  is  Imt  slightly  increased,  and  here  the 
urine  retains  its  normal  colour  ;  but  the  quantity  of  sugar  present  m 
these  cases  is  necessarily  not  very  large  since,  even  if  the  percentage  of 
sugar  be  high,  the  amount  of  urine  is  not  sufficient  to  le^  to  a  great  loss 
of  sugar.  Glycosuria  without  polyuria  is  perhaps  more  often  seen  in 
the  less  severe  cases  of  diabetes  in  the  aged,  and  in  the  c^ses  of  so- 
called  gouty  glycosuria.  These  cases  are  lia1>le  to  be  overlooke<l,  as  the 
patient  very  frequently  does  not  sufi'er  from  thirst.  The  specific  gravity 
of  urine  conLaining  sugar  is  usually  high.  A  Rpecific  gravity  of  1025  or 
above  in  a  pale  looking  dilute  urine  suggests  the  presence  of  sugar;  and 
a  specific  gravity  above  1035  in  such  a  urine  is  almost  always  duo  to 
sugan  The  specific  gravity  does  not  vary,  however,  directly  and  pro- 
portionately with  the  amount  of  sugar  present  Sugar  may  be  present 
in  the  urine  when  the  specific  gravity  is  as  low  as  1010.  It  is  possible, 
however,  that  some  of  the  cases  described  as  cases  of  glycosuria  with  a 
low  specific  gravity  have  really  been  cases  in  which  glycuronic  acid  wa« 
mistaken  for  dextrose. 

In  diabetes,  other  abnormal  constituents  of  the  urine^  such  as  diacetic 
acid,  acetone  and  oxyliuiyrie  acid,  are  imually  present  with  the  sugar. 
Diacetic  acid  is  the  one  most  fretpiently  present.  These  Ixxlies,  especi- 
ally diacetic  acid  and  acetone,  are  [jresent  in  the  urine  in  case^  of 
diabetes  even  when  tuj  symptoms  of  acet4>n*'emia  are  pre-'^ent.  In  diabetic 
coma,  however,  they  are  usually  much  increased  in  amount,  and  recent 
observations  have  shown  that  in  a  large  number  of  cases  of  diabetic 
coma  /3-oxy  butyric  acid  is  present  in  the  urine  in  comparatively  large 
quantity. 

The  amount  of  sugar  in  the  urine  in  diabetes  is  not  only  variable  bat 
not  uni-ommonly  flucttiates  gi-eatly  in  the  ditily  excretion,  quite  apart 
from  any  infiuence  of  treutment.  Thus,  in  febvile  com  plications  occur- 
ring in  the  diabetic  the  am:»unt  of  sugar  may  fliminish  or  e%'en  disappear 
entirely.  Further,  in  diabcLes,  it  is  not  uncommon  for  sugar  to  dis- 
appeiir  suddenly  and  completely  from  the  urine.  In  many  of  these  eases 
coma  is  inmiinent,  but  t!us  is  not  invariable  ;  the  urine  may  remain  free 
from  sugar  for  a  few  days,  and  then  contain  it  aijain  in  its  former 
abundance. 

The  cause  of  these  fluctuations,  ancl  still  more  of  the  sudden 
and  spontaneous  disiippeanince  of  sugar,  is  very  obscure.  In  diabetic 
coma  the  sugar  almost  always  undergoes  a  diminution,  and  not 
uncommonly  disappears  ;  hence  the  gravity  of  a  sudden  and  great 
diminution  in  the  amount  of  sugar  passed.  In  dial>etic  coma,  with 
the  diminution  or  the  disappearance  of  the  sugar,  the  quantity 
of  urine  also  undergoes  great  diminution.  In  many  crises  of  diabetes 
albumin  appears  in  the  urine  toward.-^  the  end ;  and,  if  the  amount  of 
albumin  be  large,  the  Fehling  reaction  does  not  take  place  satisfactorily 
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unless  the  albumin  l>e  previously  removal  ;  therefore^  in  testiiig  highly 
alhuminous  urines  for  sugar  the  filbumiu  ahouM  always  he  re»»iovt:d  btiforo 
tbe  sugar  test  is  applied.  The  presence  of  albumin,  however,  does  not 
prevent  the  success  of  the  sugar  test  unless  the  amount  of  it  l»e  large.  The 
well-known  odour  of  diahetic  urine  is  dependent  on  the  presence  of 
diacetic  acid  and  acetone,  more  frequently  on  the  former  than  on  the 
latter.  When  in  dialietic  coma  the  sugar  disappears  or  undergoes 
diminution,  the  diacetic  acid  and  acetone  are  increased  in  amount ;  and 
although  these  bodies  are  almost  always  excreted  abundantly  in  diabetic 
coma,  their  presence  in  the  unne  is  nut  restricted  to  this  condition. 

Sugar  te.sb, — ^In  testing  the  urine  for  sugar  many  precautions  are 
necessary.  Fehling's  solution  must  be  freshly  prepared,  or  care  taken 
that  it  has  not  undergone  decomposition.  The  urine  should  be  added  in 
a  small  quantity  to  an  excess  of  boiling  Fehling a  solution.  If  a  consider- 
able (|uautity  of  sugar  be  present,  a  few  drops  of  urine  are  sufficient  to 
yield  the  characteristic  reaction.  If  oidy  a  small  quantity  be  present,  a 
larger  quantity  of  urinc^  amounting  to  a  half  or  at  the  most  an  equal 
volume  to  that  of  the  Fehling's  solution,  must  Ih5  used.  Excess  of  urine 
and  prolonged  boiling  are  both  to  be  avoided^  especially  if  the  urine  is  a 
concentrated  one ;  as,  under  these  circumstances,  the  reduction  of  I  he 
copper  hy  urates  or  kreattnin  may  l>e  attributeil  to  sugar.  If  copper 
sulphate  and  potash  are  used  instead  of  Febling's  sobition  it  is  neces- 
sary not  to  have  an  excess  of  copjier  present ;  since,  if  the  amount  of 
sugar  be  small,  some  Itlack  oxide  of  copper  may  be  lormed  and  may 
obscure  the  formation  of  the  red  oxi<!e. 

When  the  reaction  is  doubtful  the  reduction  occurs  only  after  pro- 
longed boiling ;  or  a  yellowish  green  discoloration  is  obUiined  instead  of 
a  brick-red  prccipit^ito.  Under  these  circumstances  it  is  not  safe  to  regard 
sugar  as  present  without  the  application  of  some  corroborative  test.  Of 
these,  one  of  the  simplest  is  the  ferment^ttion  test,  and  this  has  the  further 
advantage  of  distinguishing  glycuronic  acid  from  sugar.  As  a  test  for 
the  pre?5ence  of  sugar,  ferment^ition  is  excellent ;  but  it  is  not  so  valuable 
for  its  quantitative  estimation. 

To  perform  the  fcrment<'ition  test  a  small  quantity  of  mercury  is 
placed  in  a  test-tube  filled  up  w^th  urine,  to  which  a  fragment  of  yeast 
has  been  added.  The  test-tube  js  then  inverted  in  a  small  vessel  con- 
taining mercury  and  kept  for  some  hours  at  tlie  temperature  of  the  body, 
preferably  in  an  inculmtor.  The  test  is  said  to  be  sufficiently  delicate  to 
reveal  the  presence  of  0  1  per  cent  of  sugar. 

The  phaujl'hydrazm  tfst. —  This  test  is  of  value,  both  from  its  delicacy, 
and  that  by  it^  use  sugar  may  be  recognised  in  its  different  varieties.  It 
depends  upon  the  fact  that  phenyl-hydfazin  with  glucose  foims  crystalline 
needles,  which  are  but  slightly  soluble  in  water.  Hy drochlorate  of 
phenyl-hydrazin  and  acetate  of  stxla  are  mixed  together  in  the  proportion 
of  two  piiris  of  the  f firmer  to  three  of  the  latterj  and  to  the  mixture  some 
10  c.c.  of  urine  are  added.  The  fluid  is  then  warmed  by  placing  the  test- 
tube  in  a  water-bath   for  half  an   hour.     On  cooling,  should  sugar  be 


r 


present,  a  distinct  crystalline  deposit  is  formed,  which  under  the  micro- 
scope is  seen  to  consist  of  needles.  If  the  urine  cont^iin  a  Lirge  qnantitj 
of  albumin  it  is  l>etter  to  remove  it  l:>efore  ap|)Iying  the  test. 

Hie  picric  ftdd  tnt, — A  few  drops  of  saturated  soluiion  of  picric  acid 
are  added  to  the  urine,  to  this  is  added  ciiustic  potash,  and  thts  mixtore 
warmed.  The  prei*en€e  of  sugar  determines  a  deep  red  colour.  This  lest 
has  the  advantage  that  it  can  he  performed  in  the  presence  of  albumin  ; 
but  it  has  the  great  disadvantage  that  a  somewhat  similar  colour,  though 
not  of  the  same  depth,  is  yielded  by  kreatinin  :  by  itself,  therefore,  the 
test  i^  not  conclusive  of  the  ]>resence  of  sugar* 

Glifcuronk  acifi. — This  acid  is  frequently  present  in  the  urine  in 
appreciable  quantities,  and  probably  traces  of  it  are  noramlly  present 
It  is  especially  abundant  in  the  urine  after  the  administration  of  certain 
drugs,  more  especially  chloral  and  camphor.  As  mentioned  alK>ve,  in 
cases  of  indicanuria  the  quantity  of  glycuronic  acid  is  considerably 
increased,  since  the  inilol  and  sicatol  formed  in  the  alimentary  canal 
;ippear  in  the  urine  in  j»arfc  as  compounds  of  glycuronic  acid.  This  acid 
is  of  carbohydrate  origin,  and,  as  it  reduces  Fehling's  solution,  it  is  liable 
to  be  mistaken  for  sugar.  It  is  said  that  some  of  the  cases  where  sugar  is 
supposed  to  be  present  in  urine  of  low  specific  gravity  are  really  instances 
of  excessive  excretion  of  glycuronic  acid.  This  body,  although  reducing 
Feh lingua  solutioui  does  not  yield  carbonic  acid  on  fermentation.  Glycu- 
ronic acid  itself  is  dextro-rotatory^  its  componnds  are  Ifevorotatory,  and 
it  forms  with  phenyl  of  hydrazin  a  compound  which  melts  at  115*; 
whereas  the  corresponding  compound  formed  with  dextrose  melts  at 
205". 

A cetane,^- Acetone  is  fomid  in  the  tirine  in  many  conditions,  as  in 
dial^etes  mellitus,  febrile  dise;ises,  and  the  cachexia  of  malignant  disease. 
It  is  stated  to  occur  in  starvation,  and  also  after  anaesthesia;  but,  accord' 
ing  to  Abram,  neither  the  quantity  of  anaesthetic  used  nor  the  duration 
of  the  anaesthesia  has  any  well  -  marked  effect  on  the  amount  of  the 
acetonuria ;  it  is  stated  that  acetonuria  occurs  in  at  least  two-thirds  of 
the  cases  of  anaesthesia.  Acetone  is  also  stated  to  occur  in  traces  in  the 
urine  in  health,  and  more  especially  in  children.  In  diabetes  mellitus 
acetonuria  alone  is  certainly  not  indicative  of  the  presence  or  imminence  of 
diabetic  coma.  Acetone  is  the  cause  of  the  peculiar  etherial  odour  often 
noticed  in  cases  of  diabetes,  both  in  the  urine  and  the  breath. 

In  dial>etes  acetonuria  is  frequently  accompanied  by  the  presence  of 
diacetic  acid  ;  and  some  of  the  so-called  testa  for  acetone  depend  really  on 
the  presence  of  diacettc  acid.  If  the  amount  of  acetone  in  the  urine  is 
small,  it  can  only  be  recognised  by  distillation  ;  if  large^  one  or  more  of  the 
following  tests  may  be  used  : — The  suspected  urine  is  added  to  a  solution 
of  iodide  of  potassium  in  liquor  potassae,  and  the  liquid  boiled  ;  if  acetone 
be  present,  crystals  of  iodoform  are  formed,  A  convenient  strength  of  the 
solution  is  20  grains  of  iodide  of  potassium  to  a  drachm  of  liquor 
potasso;. 

Another  test  for  acetone  is  that  of  Legal     To  the  suspected  urine  a 
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concentrated  freshly  prepared  solution  of  sodium  nitro-pnisside  and  some 
caustic  snda  are  added.  A  red  colour  is  fortued,  which  disappears,  and 
on  the  addition  of  acetic  acid  is  replaced  by  a  jmrple.  Diacetic  acid  is 
recognised  by  the  red  colour  which  it  yields  with  ferric  chloritle* 

/^-Oxybutyiie  acid  occurs  in  the  urine  in  diabetes,  and  more  especially 
in  diabetic  coma.  It  is,  however,  seen  in  febrile  states  also.  There  is 
no  convenient  test  for  this  substance,  but  it  may  be  recognised  by 
fermenting  the  urine  with  ye«'ist,  filtering,  concentrating^  and  distdling 
the  filtrate  with  concentrated  sulphuric  acid.  a-Crotonic  acid  separates 
from  the  distillate  on  cooling,  and  may  be  recognised  by  the  fact  that 
the  crystals  melt  at  72**. 

B,  The  Kidneys 

Physiologrical  considerations* — The  kidneys  share  with  the  skin, 
the  lungs,  and  the  intestines  the  duties  of  eliminating  from  the  body 
substances,  either  produced  in  the  course  of  metabolism  or  introduced 
from  the  outside,  which  are  either  no  longer  useful  or  positively  in- 
junous. 

In  health  the  excretion  of  the  urinary  pigments  may  be  instanced  as 
illustrating  the  former,  and  the  various  nitrogenous  extractives  and  salt« 
as  illustrating  the  latter.  In  disease,  the  removal  of  sugar  in  diabetes 
illustrates  the  excretion  of  a  subs tii rice  no  longer  useful ;  and  the  toxins 
excreted  in  the  urine  in  microbic  diseases  afford  an  illustration  of  eul> 
stances  injurious  to  the  economy.  In  the  course  of  this  process  in  health 
a  considerable  (|uantity  of  water  is  eliminated  by  the  kidne}^ ;  approxi- 
mately 50  per  cent  of  the  quantity  ingested.  The  great  bulk  of  substances 
oxci-eted  in  the  urine  are  formed  in  other  parts  of  tlie  body,  and  the 
kidneys  are  only  concerned  in  their  removal  from  the  blood -stream. 
Some  constituents  of  the  urine  are,  howeveri  undoubtedly  formed  in  the 
kidney. 

The  functions  of  the  kidney  may  be  classified  somewhat  as  follows  ;— ^ 

(i.)  The  excretion  of  water. 

(ii)  The  excretion  of  siilt«,  pigments,  extractives. 

(iii.)  The  synthesis  of  some  constituents  of  the  urine, 

(iv.)  The  metabolic  acti'V'ity. 

1.  The  excretion  of  water. — The  excretion  of  water  by  the  kidney 
is  intimately  related  to  the  state  of  the  circulation  in  the  kidney,  and 
as  yet  there  is  no  definite  experimental  evidence  of  any  kind  of  influ- 
ence of  the  nervous  system  on  the  water  excretion,  except  the  indirect 
one  exerted  through  the  vaso-motor  system. 

Broadly  speaking,  the  elimination  of  water  depends  on  the  rate  of 
the  flow  of  the  blood  through  the  glomerular  tufts,  and  most  substances 
normally  present  in  the  urine,  when  intrcduced  into  the  circulation^ 
bring  about  a  dilatation  of  the  renal  blood-vessels.  Some  substances, 
however,  such  as  digitalis,  cause  an  increased  flow  of  urine,  notwithstand- 
ing that  they  produce  constriction  of  the  renal  vessels.     This,  however, 
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is  dependent  on  tlie  fact  tliat,  along  with  tlio  renal  constriction,  then?  U 
general  vaseukr  constriction  ;  and  the  heightened  blood -pressure  so  pn> 
duced  causes  an  increased  iow  of  Hood  through  the  kidney.  In  pathologr 
it  is  importiiiiit  to  l>ear  in  mind  that  the  rate  of  the  flow  of  blood  through 
the  kidney  is  of  more  importance  in  determining  the  actiuil  amount  o! 
water  excreted  than  the  actuiil  blood -pressure.  Although  there  is  no 
definite  proof  of  the  existence  of  renal  nerves  apart  from  vaso-motor 
nerves,  yet  it  is  possible,  if  not  proliable,  that  such  exist.  Many  opera- 
tive procedures,  such  as  the  placing  of  a  canula  in  the  ureter,  bring 
about  complete  arrest  of  the  urinaiy  secretion.  lb  is  difficult  to  supp(»6 
that  this  is  due  to  a  vascuhir  eflect,  as  oncometric  observatioue  do  not 
show  tliat  such  operations  produce  any  direct  and  sudden  effects  oa  the 
volume  of  the  kidney. 

Sotne  observers  have  thought  that  the  kidney  reabsorbs  water;  in 
other  words,  that  the  urine,  as  secreted  by  the  glomeruli,  is  more  dilute  J 
than  that  j>assed  out  from  the  renal  pelvis  ;  and  the  facts  of  comparative  1 
anatomy  as  regards  the  structure  of  the  kidney  in  different  anicnals  uie 
appealed  to  in  support  of  tliis  opinion. 

The  amount  of  water  excreted  apparently  depends  also  on  the 
amount  of  kidney  subsUmce.  This  conclusion  is  bases!  upon  the  con- 
sideration of  the  following  factsi^If  a  portion  of  one  kidney  be  excised, 
the  operation  la  followed  by  an  increase  in  the  amount  of  urinary  water. 
This  increase  is  not  seen  after  simple  incision  and  suture  of  the  kidney ; 
to  produce  it  a  portion  must  be  removed,  although  the  effect  is  seen 
when  the  portion  removed  is  small,  weighing  perhaps  but  a  few  ^rammea. 
If,  after  the  removal  of  a  portion  of  one  kidney,  the  second  kidney  bo 
also  removed  entire,  leaving  the  animal  with  less,  therefore,  than  one  M 
kidney,  the  increase  in  urinary  water  is  yftvy  considerable,  amounting  ( 
frequently  to  twice  the  normal  qiuntity.  No  other  profound  effect  is 
seen^  provided  the  amount  of  kidney  left  approximates  to  one-third  of  the 
previous  total  normal  kidney  weight*  This  increase  in  imnary  water,  aa 
far  as  my  observations  go,  is  a  permanent  one  ;  at  any  rate  it  persists  for 
periods  of  four  to  six  months.  The  removal  of  a  wedge  from  each 
kidney  produces  a  very  gi-eat  increase  in  urinary  water,  often  greater 
than  that  seen  in  the  previous  series  of  experiments.  In  some  cases  the 
flow  has  been  quadrupled.  This  condition  is  also  very  persistent,  but  is 
not  followed  by  any  marasmus  or  marked  deterioration  in  the  health  of 
the  animal ;  the  only  striking  phenomenon  being  the  abundant  dilute 
urine,  approximating  in  character  to  that  seen  in  the  human  subject  in 
cases  of  renal  cirrhosis  and  diabetes  insipidus.  No  cirrhosis  or  inter- 
stitial inflammation  of  any  kind  is  induced  in  the  organ  as  the  result 
of  these  excisions ;  therefore  the  increase  in  the  urinary  water  is  in  no 
way  dependent  upon  any  secondary  pathoh>gical  process  started  in  the 
kidney  by  the  operation.  Apparently  no  such  increase  ensues  on  removal 
of  one  entire  kidney.  Division  of  the  renal  plexus  is  not  followed,  so 
far  as  ray  observations  go,  by  any  permanent  increase  in  the  urinary  flow  ; 
and  division  of  the  renal  plexus  has  uo  inMueoce  in  modifying  the  results 
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prn<]iiccd  by  tbo  excision  of  portions  of  the  kidney.  It  is  immaterial 
in  such  experiments  whether  the  renal  plexus  be  divided  or  not. 

1  am  not  pre  [tared  to  offt^r  any  explanation  of  the  increased  urinary 
flow,  but  it  is  possible  that  the  partial  al»lation  of  a  kidney  produces 
secondary  effect^s  on  the  Ijlooci-prcasure,  and  that  this  Is  raisetl.  It  is 
also  possible  that  there  is  a  greatly  increased  rate  of  flow  through  the 
fragment  of  kidney  left,  and  that  in  this  wiiy  the  elimination  of  water  is 
increased.  It  ia  abo  possible^  but  not  probable,  that  the  increased  flow 
depends  on  a  diminiBhed  reabsorption  of  water  ;  l)ut  the  fact  tliat  the 
greatest  and  most  marked  efl'ects  are  seen  after  partial  bilateral  neph- 
rectomy is  in  favour  of  the  dependence  of  the  phenomenon  on  some 
secondary  effects  prmluced  on  the  vaso-motor  system. 

The  kidney  is  enormously  vascidar,  and  is  one  of  the  most  useful 
organs  in  the  body  for  the  investigation  and  demonstration  of  vaso-motor 
phenumtna. 

The  kidney  in  animals  (dog)  receive©  its  vaso-motor  nerves  from  the 
sixth  dorsal  nerve  to  the  third  lumljar  inclusive ;  tbat  is  to  say,  from  a 
consecutive  series  of  eleven  nerve-roots,  inasmuch  as  the  dog  has  thirteen 
pairs  of  dorsid  nerves.  Jt  is,  however^  only  the  lower  of  these  nerve- 
roots  that  contain  an  abundant  supply  of  vaso-motor  nerves.  Although 
the  great  bulk  of  nerves  distributed  by  these  roots  are  vaso- cons  trie  tor 
nerves,  yet  there  is  defiiute  ex]>eriment4il  evidence  that  the  lower  dorsid 
and  up]>er  lumbar  rot^ts  contain  some  %^aso-dilator  fil^res.  Further,  th© 
kidney  receives  from  the  posterior  roots  a  immber  of  afferent  nerves, 
the  excitation  of  which,  by  producing  constriction  of  Unge  vaacidar 
areas^  cjuibcs  a  very  great  increase  of  the  general  blooUprcssure.  It  is 
remarkable  that  nerves,  the  excitation  of  which  causes  a  fall  of  blood- 
pressure  by  bringing  about  general  dilatation,  for  example,  the  depressor 
nerve,  the  central  end  of  the  lower  intercostal,  etc*,  do  not  produce  any 
marked  direct  fluctuations  n\  the  vohmie  of  the  kidney. 

li.  The  excretion  of  salts,  pigments,  etc. — Although  these  are 
grouped  together,  they  are  excreted  by  diflbrent  portions  of  the  kidney ; 
thus  the  salts — and  cer1:ainly  the  abnormal  pigments — -are  excreted  by 
the  glomeruli :  the  urea,  on  the  other  hand,  is  removed  by  the  tubules. 
The  urea  is  definitely  known  not  to  be  formed  in  the  kidney,  hut  simply 
to  be  removed.  The  blood  normally  contains  (approximately)  0  0 15  per 
cent,  and  thus  the  selective  activity  of  the  renal  epithelium  may  be 
gauged,  inasmuch  as  the  urine  contains  approximately  2  per  cent  of  urea. 
Although  the  renal  epithehum  has  such  marked  selective  afBnity  for 
eliminating  ur»*a,  the  kidney  is  able  to  remove  a  number  of  substances 
introduced  into  the  general  blood-stream,  especially  when  such  substances 
are  abnoim;d  constituents  ;  but,  on  the  other  hand^  it  wiW  also  eliminate 
noimtil  constituents  of  the  blord-stream  not  usually  present  in  the  urine 
in  cases  of  a  marked  increase  in  such  substa.nces*  Thus  the  abnormal 
presence  of  albiunoses  in  the  blood  is  followed  by  their  prompt  excretion 
by  the  kidney.  The  same  applies  to  the  presence  of  bile  pigments  in  the 
blood.     A  normal  constituent  of  the  blood,  like  sugar,  which  is  probably 


not  Tiorraallj  present  In  the  tmne,  appears  readily  in  this  flui*l  vh;'. 
tbe  ptTcentage  in  tlie  blood  increases  from  the  normal  0*09  per  cent  'o 
0*3  per  cent  Nothing  (lemonstrates  the  Bclective  acti^Hty  of  the  rraal 
epithelium  better  than  the  fact  that,  although  there  is  in  the  blood  fototj 
four  or  five  times  as  much  sugar  as  there  is  urea,  the  urine  cont&ins  erthe 
no  sugar  or  traces  at  most ;  whereas^  as  raentioued  a}>ove,  the  percent 
of  urea  is  at  least  one  hundred  times  greater  than  in  the  Idood,  Althou 
most  of  the  constituents  of  the  urine  are  denved  either  from  the  prodnctft' 
of  the  metabiilism  of  the  tissues,  or  from  the  ingestion  and  ahsorptinn  nf 
varions  frxxl  cunstituents,  some  of  the  urinary  constituents  reach  the  unnc 
by  a  roundabout  course  ;  thus  the  arotnatic  sulphates  of  the  urine  am 
denved  principally  from  the  decomp«3sition  of  proteid  matter  in  the  m- 
testine,  and  it  is  certainly  remarkable  that  these  substancea  should  he 
absorbed  from  the  intestine  and  subsequently  excrt-ted  by  the  kidney. 
Hence  the  eliminating  functions  of  the  kidney  are  not  only  related  to 
those  of  the  skin,  but  are  in  connection  with  the  intestine  also :  so  that  it 
is  quite  conceivable  that^  if  the  eliminating  functions  of  the  kidney  shoiiltl 
be  seriously  imjuivred,  an  accumulation  of  more  or  less  toxic  materi^ik 
might  occur  in  the  intfstines  ;  and  this  independently  of  the  fact  that 
when  the  urinary  flow  ceases,  urea^  and  probably  other  bodies,  are  ex- 
creted by  the  mucous  membrane  of  the  stomach  and  the  bile. 

Most  substances  readily  excreted  by  the  kidney  produce  at  the  mmt 
time  a  copious  flow  of  urinary  water,  and  oncometric  observationa  shovr 
that  such  substances  produce  vascular  dilatation  of  the  kidney. 

lib  The  synthesis  of  some  of  the  constituents  of  the  urine. — The 
urine  contains  traces  of  hippuric  acid.  In  many  animals  the  quantity  is 
consi<lenible.  In  m.-in  the  quantity  is  greatly  increased  as  the  result  of  the 
ingestion  of  substances  containing  benzoic  acid  or  its  compounds.  It  ii 
definitely  known  that  when  benzoic  acid  is  ingested,  it  is  excreted  lu 
hippuric  acid,  and  that  the  conversion  of  benzoic  into  hippuric  acid  occurs 
in  the  kidney.  This  fact  is  important,  as  showing  that  the  kidney  it 
capable  of  synthesising  complex  organic  substances;  and  what  is  true  of 
hippuric  acid  may  bo  true  for  other  urinary  constituents. 

It  has  recently  been  asserted  (Luff)  that  uric  acid  is  formed  in  the 
kidney  and  not,  as  is  more  commonly  believed,  in  the  liver  or  spleen. 
This  conclusion  is  largely  based  on  the  difliculty  of  determining  the  pre- 
sence of  uric  acid  in  the  blood,  even  in  the  cases  of  animals,  such  as  birds, 
whose  urine  contains  large  quantities  of  uric  acid.  The  blood  of  such 
creatures  has  long  been  known  to  contain  urea  (Garrcxl),  and  it  h;i8  been 
supposed  that  the  kidney  is  concerned  in  the  conversion  of  urea  into  uric 
acid.  The  removal  of  the  liver  in  such  animals,  however,  is  followed  by 
a  very  great  diminution  in  the  uric  acid  excreted,  and  most  physiologists 
consider  that  this  fact  points  to  the  conclusion  that  the  liver  is  the  organ 
in  which  the  luic  acid  is  formed.  Further,  the  removal  of  the  kidneys  in 
birds,  or  their  destruction  by  repeated  injections  of  luchromate  of  potJieh 
(Ebstein),  is  followed  by  the  deposition  of  uric  acid  in  various  tissues  and 
organs  of  the  body. 
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iv.  Metabolic  activity. — Recent  phj^siological  observations  have 
shown  that  the  suprarenal,  thyroid,  and  pancreas  ari5  glands  possess- 
ing internal  secretions ;  and  a  series  of  observations  have  been  made 
by  myself  to  see  wliethcr  the  kidneys  possess  any  such  functions.  The 
object  of  these  exjx^rimcnts  was,  by  diminishing  the  amount  of  kidney 
substance,  to  ol>serve  wli ether  the  resulting  phenomena  were  due  lo  a 
deficiency  in  the  excretory  function  of  the  kidney.  The  general  result  of 
these  observations  was  as  follows  : — The  removal  of  a  portion  of  one 
kidney  is  not  followed  by  any  pennanent  after-effects,  except  \n  the  case 
of  the  flow  of  urinary  water.  The  removal  of  a  jxirtion  of  both  kidneys 
prcwhices  the  same  excessive  flow  to  a  greater  amount.  The  removal  of  a 
portion  of  one  kidiiey  and  the  whole  of  the  other,  again,  is  followed  by 
the  same  eflect,  provided  the  quantity  of  kidney  left  amounts  to  not  less 
than  one-thii^  of  the  previous  total  kidney  volume.  The  removal  of  a 
portion  of  one  kirlney  and  of  the  whole  of  the  other  is  followed  hy  deatli, 
if  the  amount  left  is,  approximately,  no  more  than  one* fourth  of  the  total 
normal  kiilney  weight.  The  ]ieriocI  of  survival  aftcj'  this  Last  openition  is 
very  short — rarely  more  than  three  \veeks,  sometimes  as  short  as  one  week. 
In  this  last  sci'ics  of  eases,  not  only  is  the  €[uantity  of  urine  greatly 
increasefl,  but  there  is  also  an  increased  excretion  of  urea,  absolute  or 
relative  ;  by  the  former  is  meant  that  the  actual  amounts  excreted  are 
gi'Cciter  than  those  previously  excreted  on  a  full  diet  in  he/dlh.  By  the 
tonn  "relative  increase  '^  is  meant  a  comlition  in  which  the  excretion  of 
urea  remains  at  the  heiglit  at  which  it  cxistetl  previously  on  a  full  iliet, 
notwithst^mding  tliat  no  hwHl  is  taken  subtie*[Uently  to  tlie  upL-mtiun,  In 
other  words,  if  the  animal  refuse  food,  as  sometimes  is  the  ease,  tlie 
amount  of  tirea  excreted  equals  that  previously  excreted  on  a  full  diet ; 
whercfis  if  the  animal  eat,  the  amount  of  urea  excreted  is  iticreiised. 
This  increased  excretiorj  of  urea  is  accompanied  by  great  wasting, 
especially  of  the  muscles,  and  great  consequent  weakness.  The  marasmus 
is  accompanied  l)y  a  greiit  fall  of  tlu?  Unly  tem^K^rature.  The  blot^l  and 
tissues  contain  a  large  excess  of  urea  and  other  nitrogenous  extractives 
at  a  time  when  the  incrciised  excretion  of  luea  is  in  full  swing.  When 
the  animal  is  morihund  the  incre^ised  excretion  of  urea  and  urine 
diminishes.  I  think  it  is  clear  from  these  ob8er\'ation8  that  the  removal 
of  vt'ry  large  quantities  of  kiilney  substance — that  is,  over  three-tpiarters 
of  the  total  kidney  weight — is  followed  by  a  disordered  meialiulism  of 
such  a  character  that  the  pn  duet  ion  of  Tirca  is  incicii^sed  ;  and  that  the 
increased  urea  and  nitrogenous  extractives  present  in  the  blood  and  tissues 
are  dependent  on  this  incrciiscd  production,  and  are  in  no  way  caused  by 
any  deficiency  in  the  excretory  activity  of  the  kidney. 

It  is  most  remarkable  to  see  how  these  fragments  of  kidney  vnll 
ixcrete  quantities  of  urine  and  urea  far  greater  than  those  normally 
excreted  from  two  intact  kidneys.  The  disordered  metalxilism  produced 
by  these  extensive  partial  nephrectomies  is  in  no  way  due  to  a  disturb* 
auce  of  the  nervous  system  produced  by  mutilation,  since  the  division  of 
the  renal  plexus  has  no  influence  in  moderating  or  increasing  the  severity 
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of  the  effects,  and  tlio  pho 


(Jependont  entirely  on  the  quantity  i 


Eioiiomena  \ 
01  Kianey  auDstance  removetl  at  tl 
produced  in  removing  it      Thus  a  greater  quantity  of  kidney  is  removed 
hy  excising  a  wed^e  from  one  kidney,  and  suJiseqnently   renioving  the 
whole  of  the  seeond  kidney,  than  hy  removing  a  wedge  from  each  kidney ; 
yet  the  miitihition  and  severity  of  the  operation  are  far  greater  in  tbdj 
latter  case  than  in  the  former.     The  latter  ofieration  is  never  followei 
by  an  increased  nre^  excretion  ;  the  former  may  be  if  the  quantity  \ 
kidney  removed  is  some,  threc-f « mrths  of  the  t^-itiil  ktdiiey  weight.     ThtjstJ 
observations  poitit  to  the  existence  of  another  function  of   the   kidney j 
apurt  from  its  excretory  function ;  since  the  latter  13,  at  any   rate,  noti 
abrogated  by  the  proeednres,  whereas  the  metabolism  of  tlie  lx*dy  is  s^tjX 
seriously  derangecl     AVhether  this  is  dependent  on  the  existence  of 
internal  secretion  I  am  not  prepared  to  say^  since  sucli  a  concluf^ion  \&  nol'l 
justifiable  until  the  disordered  metabolism  prmluced  by  the  operation  caa  j 
be  successfully  arrested  liy  the  injection  or  administration  of  a   kidney 
extract.     As  yet  such  experiments  have  not  been  c^arried  ont^      Finally^ 
whether  the  kidney  possess  an  internal  secretion  or  not,  it  is  clear,  I 
think,  that  the  diminution  in  the  amount  of  the  kidney  substance  avail- 
able prwluces  a  widespread  disturbance  of  the  general  metabolism,  in  no 
way  dependent  upon  the  impairment  of  its  functions  as  an  excretory  J 
or«<aa 


The    TrENRRAL    lV\THOLaGY    uF    RENAL    DISEASE. — The    pathology    of 

diseases  of  the  kidney  may  bo  divided  into  two  series  of  phenomena 
first,  the  pithohjgical  results  of    liseases  of  these  organs ;  and,  secondly, 
the  mode  of  prodiu'tion  of  the  disciises  themselves. 

Diseases  invohing  the  kidneys  tend  to  plod  nee  one  or  more  of  the 
following  pithoiogieal  defects  :^ 

1.  Alterations  in  the  composition  of  the  urine ;  2,  oedema ;  3, 
uraemia ;  4,  caff lio- vase  rdar  changes ;  5,  maniamua  and  aniemia ;  and 
6,  liability  to  septic  infiammatiouB,  that  is,  the  so-called  secondaiy 
infiammutions. 

1.  Alterations  in  the  urine. — The  normal  flow  of  urine  depends 
upon  the  activity  of  the  gkmierular  epithelium,  and  on  the  rate  of 
the  1)1o<m1  How  through  the  vessels.  The  urinary  How  is  diminishe<l 
\\A  tlie  result  of  morbid  conditions  affecting  one  or  more  cf  the  following, 
mechanisms : — 

(i,)  Circulatmtj  chmges  in  the  Hlnrtf. — (a)  llw  ifirect  adion  nf  rarimiS 
suhslances  on  the  rami  ressrh. — SubsUtnccs  acting  on  the  renal  bhxxl- 
vessels  may  bring  aliout  a  diminution  in  the  quantity  of  urine^  or  evea 
actual  suppression,  by  c^iusing  vascular  constriction.  Frequently  this 
constriction,  even  if  extreme  in  amount,  is  followe<^l  by  dilatation, 
depending  in  many  cases  upon  damage  to  the  vessel  wall  by  the  con* 
fitricting  siibsUince,  as  by  turiientine.  Many  subst^^nces  which  in  certain 
doses  caiLse  constriction  of  the  renal  vessels,  in  other  doses  cause  dilatation 
and  diuresis ;  citrate  of  caffein  is  a  stnking  example  of   this  contrast. 
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Further,  substances  like  caffein,  which  produce  a  double  effect — constric- 
tion followed  by  dilat^ttion,  if  given  expi'rinietitally  in  rapidly  rep45ated 
doses  cause  constriction  oidvt  'ind  even  complete  suppression. 

This  action  of  substances  on  the  renal  vessels  is  a  direct  one,  as 
shown  by  the  fact  that  division  of  the  renal  plexus  has  Utile  eiiect  on  the 
phenomena;  and,  further,  that  the  characteristic  effects  can  be  produced 
in  a  kidney,  excised  from  the  body,  through  which  an  ailificial  circulation 
is  maintained. 

(6)  Indimi  or  reflex  fffeds  on  the  rennl  itsseh  producal  {hrmnjh  ike  nert*ou3 
fV-'^o/t- -^Constrict ion  of  the  renal  bluod- vessels  produced  by  icflex  excita- 
tion is  not  so  likely  to  le^id  to  diminution  or  suppression  of  the  urinary 
flow  as  direct  excitation  ;  since  on  reffex  excitation  the  local  effect  is 
liable  to  be  accompLnied  hy  a  general  constriction,  and  thus  the  ffow 
througL  the  kidney  is  not  diminished  to  the  same  extent.  It  must  be 
reniembcied,  however,  that  substJinces  acting  directly  on  the  l»looib 
vessels  have  not,  as  far  fis  we  know,  any  special  action  on  tlie  ren^d 
ve^sels^  and  therefore^  to  a  cert^dn  extent,  the  effects  j>roduced  in  both 
coudititms  will  be  similar. 

Although  constriction  of  the  kidney  is  readily  brought  alioufc  by 
reflex  excitation  of  the  sensory  nerves,  it  ia  doubtful  w^h ether  complete 
suppression,  busting  for  any  length  of  time^  can  be  protluccil  in  this  way. 
Stimulation  and  excitation  of  the  central  ends  of  tbe  lower  dorsid  nerves 
produce  reflex  tlilatation  of  the  kidney,  along  with  a  general  con- 
striction. 

(ii.)  Epithelial  dmnges.  —  (a)  Tlw  changes  produf^d  as  a  rfmlt  of  the 
ahotY  drcidiftory  changes. — Interference  with  the  renal  circulation,  whether 
by  the  production  of  constriction  or  dilatfition,  is  followed  \qvx  tpiickly 
by  changes  in  the  renal  epithelium  ;  and  these  are  luidouhfedly  largely 
responsible  not  only  for  variations  in  the  amount  of  the  unne,  but  also 
for  alt^irraiions  in  its  eomjiosition. 

{h)  Dirfd  toxic  adton  of  rariom  suhdancis  on  the  epithelium. — ^In  many 
microbic  diseiises,  more  especially  in  diphtheria,  nnuria  is  not  uncommon ; 
and  often  in  fatal  cases  there  are  no  signs  of  any  very  profoimd  lesions 
of  the  vessels  uf  the  kidney.  It  is  probable  that  in  these  cases  suppres- 
sion is  brought  about  by  the  action  of  the  morbid  poisons  on  the  epi- 
theliiii  elements  of  the  kidney.  This  is  in  tstriking  contrast  to  the 
suppression  seen  in  acute  nephritis  and  scarlet  fever,  where  the  changes 
in  the  blood-vessels  and  circulation  are  vei-y  marked. 

(c)  The  adiofi  of  the  nervom  $ijst€m  dircdlt/  mi  the  lidnet/  cells  and  on 
ike  blood-resseh, — This  action  must»  at  the  present  time,  be  considered 
purely  hypothetical ;  yet  a  number  of  cases  of  complete  suppression 
iae  as  a  result  of  reffex  excitation  of  some  part  of  the  nervous  system, 
"is  suppression  may  last  for  days;  and  it  is  difficult  to  suppose  that  it 
depends  entirely  on  reflex  efl'ects  on  the  blocKJ- vessels,  since,  as  mentioned 
aliove,  although  it  is  possible,  experimentally,  to  cause  diminution  in 
the  flow  of  urine  by  the  reflex  stimulation  of  nerves,  yet  it  is  difficult  to 
arrest  the  ffow  completely  for  any  length  of  time. 


An  increased  flovp-  of  urino  is  described  above  in  the  section  oo 
'*  Urine ''  as  a  characteristic  phtjnomenon  in  xntiuy  diseases.  In  Bomfi^M  io 
diabetes  mt'llitue,  the  mechanism  is  comimratively  simple,  iiuiSTntich  ai 
the  increased  flow  probably  dei>ends  closely  on  tho  presence  of  the  «ug»r, 
which  is  a  powerful  diuretic ;  it  is  not  entirely  due  to  this,  however*  u 
the  increased  flow  may  sometimea  persist  when  the  sugar  is  largelj 
diminished.  The  kidne3^8  in  diabetes  raellitns  are  usually  con&idemUj 
hypertroph ied.  In  cirrhosis  of  the  kidney  the  mechanism  is  hy  no  means 
so  clear.  The  increased  ^o\v  hero  has  iLsually  been  sup|»08ed  to  he 
dependent  on  the  heightened  arterial  tension  increasing  the  rate  of  flow 
through  the  renmining  kidney  substance.  The  increased  flow  cannot 
very  well  be  duo  siiiiply  to  increased  blood- pressure  fa\'ouring  filtmtion, 
inasmuch  as,  phyain logically,  the  flow  of  the  amount  of  urine  is  not 
dependent  upon  ihe  abstjlute  blood -pressure  of  the  renal  vessels,  but 
upon  the  riito  of  flow  through  the  renal  vessels. 

The  incre^ise  seen  in  renid  cirrhosis  is  somewhat  similar  to  ihi 
increase  seen  after  the  experimentiil  removal  of  portions  of  the  kidney 
and  it  may  pcjhaps  be  dependent  rather  upon  the  diminution  in  ihi 
available  kidney  substance  than  upon  the  increased  blootl-pressure.  It 
is  possible  that  the  incre^ise  in  the  amount  of  uHne  may,  to  a  certaia, 
extent,  be  an  indication  of  the  degree  of  destniction  of  the  kidney 
substjinco.  It  is  cerUiinly  remiirkal>lG  how  gi-eiit  are  the  quantities  of 
dilute  urine  sometimes  pi^ssed  by  kidneys  with  very  advaiieed  arid  general 
destructive  and  fibroid  changes,  a  change  so  widespread  and  extensive 
that  but  little  kidney  structure  may  remain.  In  amyloid  disease  the 
increased  flow  is  supposed  to  depend  upon  the  increased  permeiibilitj^  of  the 
glomerular  tuft.  In  chronic  nephritis,  in  which  the  amount  of  interstitial 
change  is  frequently  considerable,  the  flow  is  also  increased ;  smd  here 
the  card io- vascular  changes  are  often  by  no  means  so  well  marked  as  in 
crises  of  so-called  granular  kidney.  It  is  ditticult  to  say  whether  in  these 
cases  the  inereasefl  flow  is  dependent  simply  on  the  incre^ised  blood- 
pressure,  or  whether  here  also  it  is  related  to  the  destructiou  of  the 
kidney  substance. 

In   chronic  nephntis  with  dropsy  the  subsidence  of  the  dropsy 
always  associated  with  an  increased  flow  of  urine. 

The  other  abnormalities  of  the  mhio  io  renal  disease  are  consideipd  in 
the  section  **  Urine/' 

2.  Dropsy  is  a  frequent  accomprinimenb  of  renal  disease,  but  the: 
association  is  not  an  invariable  one.  Some  diseases  of  the  kidney  never 
cause  dropsy,  and  no  disease  of  the  kidney  ciiuses  it  ahvays.  Dropsy 
peculiarly  associated  with  Bright's  disease,  acute  and  chronic,  but  ev 
in  this  m:ilady  its  occurrence  is  not  invariable,  and  acute  Bright s  di^^ease 
of  the  greatest  severity  may  occur  w  iihuut  the  ijresence  of  any  dropsy. 
In  other  fonns  of  this  malady  dro[>sy  may  be  the  most  prominent 
symptom,  aufl  the  severity  of  the  lesion,  iis  jutlged  hy  the  jUterations  in 
the  composition  of  the  urine,  may  not  be  any  more  severe  than  in  eaaes 
unaccompanied  by  dix>piy.      Dropsy  is  most  frequent  iu   the   cases  of 
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Briglit's  dise*ise  dependent  on  scarlet  fever,  cold,  and  alcoholism.  It 
is  remarkably  frequent  in  what  is  known  as  the  large  white  kidney  ; 
not  80  eonmion  in  cases  of  small  white  kidney.  It  is  also  frequent  in 
the  waxy  kiilney.  The  dropsy  seen  in  certain  cases  of  granular  kidney 
is  usually  held  to  he  associated  with  some  accompanying  e^irdiac  lesion. 

Dro|)sy  dries  not  occur  in  cases  of  suppression  of  urine  from  calculous 
obstruction,  even  when  thb  lasts  as  long  as  a  week  or  ten  days.  It  is 
also  unL*ommon  in  the  psirtial  or  complete  suppression  seen  in  diphtheria  ; 
but  dropsy  does  sometiiues  occur  in  this  latter  state.  Slight  dropsy  is 
often  seen  in  cases  of  eclampsia,  but  here  it  is  probable  that  the  dropsy  is 
dependent  on  the  coexistence  of  renal  tlisease*  Tuberculous  and  malig* 
nant  disease  of  the  kidney  do  not  of  themselves  necessarily  lead  to  dropsy. 

Renal  dropsy  is  associated  with  the  diminution  in  the  amount  of 
urine  excretecl,  so  that  an  increase  in  the  dropsy  is  always  associated 
with  a  corresponding  diminution  in  the  amount  of  urine  voided.  And, 
conversely,  an  increased  flow  of  urine  is  associated  with  a  subsidence  in 
the  amount  of  the  dropsy.  r>ro[>sy  in  cardiac  disease  is  also  associated 
with  a  diminution  in  the  amount  of  water  excreted,  so  that  some 
observers  have  considered  that  so-called  cardiac  drop.^y  does  not  arise 
imlcss,  owing  to  the  venous  congestion  produced  by  the  cardiac  lesion, 
there  is  some  interference  in  the  rate  of  the  blood -How  through  the 
kidney,  an<l  hence  a  diminished  excretion  of  urinary  water 

In  caixliuc  diseases,  however,  it  is  probable  that  the  relationship  is 
not  one  of  cause  and  eftect,  but  simply  an  associated  defect;  the  increased 
venous  pressure  leading,  on  the  one  hand  to  anaaarca,  and  on  the  other 
hand  to  the  diminished  excretion  of  Luminary  water. 

The  dropsy  of  renal  disease  affects  more  especially  the  subcutaneous 
tissues,  and  is  most  readily  detected  over  the  sacrum,  the  scrotum,  the 
eyelids,  and  the  shins.  Kot  uncommonly  the  patient's  attention  is  first 
attractAjd  to  the  malady  by  the  puffiness  of  the  lower  eyelids ;  a?dema 
here,  however,  is  by  no  means  always  due  to  renal  disease.  The  dropsy 
affects  alflo  the  serous  ca^-ities,  and  when  the  general  cede  ma  is  at  all 
marked  there  are  dropsical  accumulations  in  the  serous  cavities,  more 
especially  in  the  pleural  cavities. 

CE  lerau  of  solid  organs,  such  as  the  luni;s,  brain  and  larynx,  is  also 
common ;  but  pulmonary  cedema  is  perhaps  the  most  serious,  and  at  the 
same  time  a  very  frequent  complication  of  renal  disease.  (Edema  of 
solid  organs,  and  more  esjK^cially  of  the  hings»  is  usually  found  in  long- 
ttanding  cases  of  renal  dropsy,  and  pulmonary  oedema  is  frequently 
associated  with  hydrothorax.  Pulmonary  oedema,  however,  is  not  un- 
commonly seen  in  fatal  cases  of  urjemiiv  when  there  is  no  general  dropsy. 
It  is  important  to  recognise  that  pulmonary  npdema  in  ren^il  disease  is 
not  alwrays  a  mere  accompaniment  of  general  water doggin^^,  but  is  a  fre- 
quent, if  not  invariable,  accompaniment  of  uraemia.  (RIema  of  the 
glottis  is  by  no  means  so  frequent ;  and  oedema  of  the  brain,  although 
sometimes  very  well  marked,  is  likewise  hy  no  means  an  invariable 
►  accompaniment  either  of  renal  disease  or  of  uraemia, 
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Tho  fluid  fotmd  in  tlie  serous  cavities  in  renal  tlisCfOse  is  remarkable 
for  containing  only  a  small  percenUige  of  proteid  ;  and  that  found  in  the 
subcutaiicona  tissue  contains  a  still  smaller  percentage,  frequently  nol 
more  than  one  per  cent.  The  amounts  of  proteid  fontid  in  the  dropacal 
fluids  are  far  less  than  those  seen  in  infiammatorj  exucUitions,  or  even 
than  those  found  in  the  dropsical  transudations  of  heart  disease.  Whether 
cedema  be  caused  by  eanliac  or  renal  disease,  the  percentage  of  proteids 
present  in  the  subcu  tan  cons  fi  uid  is  less  than  that  seen  in  the  fluids 
found  in  the  serous  cavities ;  but  the  amounts  present  in  the  transuda- 
tions of  renal  disease  are  far  below  those  seen  in  the  transudations  of 
cardiac  disease.  This  is  not  surprising  in  renal  disease^  considering  the 
eontifuud  loss  of  albuminous  substances  from  the  blood  phisma,  owing  to 
the  albuminuria. 

The  thoiisy  of  renal  disease  is  thus  pecidiar  in  its  distribution,  afiect- 
ing  mainly  the  subcutaneous  tissues;  and  in  its  composition,  owrin^;  to  th« 
small  amounts  of  proteiil  matter  present.  The  dropsical  flLiic.U  in  renal 
disease  contain  large  quantities  of  nitrogenous  extractives,  more  especi- 
ally in  ura}mia ;  even  when  there  are  no  signs  of  ursemia,  the  blood  and 
dropsical  Hmds  of  a  |>atient  with  B right's  disease  contain  a  notable  exeaa 
of  urea  ami  other  nitrogenous  cxtracti'^cs. 

By  an  examination  of  the  pluuial  and  peritoneal  fluids  in  caaes  erf 
Bright's  disease  assfxiated  with  dropsy,  it  is  possible  to  determine;,  a> 
proximatelj',  tho  amounts  of  nitrogenous  extractives  present  in  tho  bluod« 
The  dropsy  of  chronic  Bnght's  disease  conceals,  to  a  great  extent^  the 
general  wasting  which  occiu's  in  this  makdy,  and  which  becomes  very 
apparent  if  from  any  c^mse  the  dropsy  subside. 

Dropsy  is  sometimes  the  first  obvious  sign  of  grave  and  unstispected 
renal  disease  ;  both  in  acute  B right's  ilisease,  and  in  sukacute  Bnght't 
disease  of  insidious  onset.  Cases  of  the  general  o&dema  characteristic  of 
Bright s  disease  are  sometimes  seen,  however,  in  which,  on  examiuadon 
of  the  urine,  no  confirmation  of  this  suspicion  is  found. 

The  causation  of  renal  dropsy  is  obscure^  much  more  so  than  in  the 
caae  of  cardiac  dropsy  ;  and  many  hypotheses  have  been  advance^l  to 
explain  it»  none  of  which  is  wholly  satisfactory.  From  a  pathological 
point  of  view,  the  dropsical  transudsi  lions  found  in  renal  disease  are  after 
all  accumubitions  of  more  or  less  abnormal  lymph — abnormal  especial!/ 
from  the  presence  of  a  smnlt  amount  of  proteid  matter  and  the  Large 
amount  of  extractives.  The  abnormality  of  the  composition  of  the  fJuid, 
however,  is  raoftt  otvWous  in  chronic  cases,  and  can  be  accounted  for  fairly 
well  by  the  fact  that  the  blood  itself  is  rich  in  extractives  and  {>oor  in 
proteid  constituents.  The  inquiry  is  therefore  narrowed  down  to  the 
actmd  cause  of  the  incrcnascd  transudations  of  lympL  An  increased 
transudation  of  l^Tupli  must,  as  far  as  is  known,  he  dependent  ultimately 
either  on  primary  altcratioos  in  the  wall  of  the  capillaries  increasing  their  ■ 
permeability,  the  blood -flow  through  them  and  tho  blood -pressure  in  f 
them  remaining  normal,  or  else  upon  an  alteration  in  the  blood^preaaure 
and  blooddlow  iii  the  capillaries  themselves. 
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Physiologicallvt  it  can  be  shown  that  an  increased  lymph -flow  is 
readily  brought  almut  lij  any  condition  incre-ising  the  venouii  pressure, 
either  general  or  in  the  locality  affected.  Some  physiologists  have  held^ 
however,  that  the  capillary  wall  exerts  a  very  sj^ecial  and  selective  action 
on  the  contained  Mood ;  und  that^  to  a  certain  extent,  the  flow  of  lymph 
i*%  to  he  looked  ujmn  as  due  t^o  the  vital  selective  activity  of  these  cells  ; 
if  BOj  the  lymph -flow  ia  not  directly  reLited  to  and  dependent  upon 
pressure  changes  in  the  l)loo<l -stream.  Pressure  changes  in  the  arteries 
are  of  small  moment  in  this  connection ;  the  essential  and  iiB^X)rtant  factor 
is  an  increased  capillary  pressure  brought  about  by  venous  obstruction. 
In  renal  disease  it  is  not  clear  how  the  venous  pressure  can  be  atfeeted 
to  any  grent  extent,  wherciis  the  arterial  pressure  is  kno\%Ti  to  be  fre- 
quently raised-  On  physiological  grounds  there  is  no  evidence  to  show 
that  intTease  of  arterial  lihxjd- pressure  will  cause  any  increased  transudation 
of  lymph  ;  moreover,  in  renal  disease  the  occurrence  of  dropsy  and  the 
presence  of  an  incrciised  arterial  pressure  are  not  necessarily  correlated. 
It  has  been  sup|K>sed  that  a  hyiln^mic  plethora  is  the  direct  cause  of 
the  dropsy,  and  some  authors  regard  the  scanty  urinary  secretion  as  the 
direct  cause  of  hydriemia  and  dropsy.  It  is  cjuite  certain,  however,  that 
mere  suppression  of  tu'ine  will  not  cause  dropsy,  cHnically  or  experi- 
mentally* Complete  calculous  suppression^  ligature  of  the  ureters,  the 
removal  of  the  kidneys  do  not  cause  dropsy.  It  is  the  suppression  of 
Brigbt's  disease  that  is  intimately  associated  with  the  causation  of  dropsyi 
not  sufjpression  generally. 

It  is  interesting  in  relation  to  this  question  to  note  that,  although  the 
injection  of  large  (piantities  of  salt  solution  into  the  hi ooil- vessels  of  an 
animal  will  not  cause  general  dmpsy,  even  after  ligatiU'e  of  the  ureters, 
yet  if»  previously  to  this,  some  \ aseular  area  be  damaged,  as  the  [deura  for 
instance,  by  the  injection  of  an  imtant,  then  the  hydrieniia  protiuced  by 
the  injection  will  cause  a  most  abiuidant  exudation.  Further,  the  In- 
jection of  considerable  quantities  of  B<dt  solution  intravenously  after 
intra- peri t4:>neal  ligature  of  the  ureters  and  free  venesection  will  cause  an 
abunrlant  tmnsudation  of  fluid,  poor  in  proieid,  into  the  peritoneal  cavity. 
It  is  asserted,  however,  that  the  peritoneal  vessels  have  l>een  damaged  by 
the  operatii'o  procedures  necessary  to  ligature  of  the  ureters,  so  that 
although  the  bloo<J- state  and  the  tmnsudation  produced  in  this  way 
closely  resemble  that  seen  in  renal  diseiise,  the  distribution  of  the 
transudation  is  quite  difl^erent ;  seeing  that  it  is  characteristic  of  renal 
disease  to  affect  the  sul>cutaneoua  tissues. 

The  mt»st  pl;uisil»le  explanation  of  the  dropsy  in  cert^dn  forms  nf  renal 
disease  is  to  assume  that  the  capilUiry  'walls  ha^e  been  damaged,  prolmbly 
by  some  material  in  the  blood-streiLm  ;  and  that  this,  together  with  the 
hydnemic  plethora,  I  aids  to  the  drops  v.  These  hypothetical  toxic  substances 
cannot,  however,  he  the  toxic  substances  leading  to  unemia ;  as  uriemia  is 
60  frequently  seen,  not  only  without  dropsy,  but  where  there  has  never 
been  dropsy.  The  form  of  kidney  dise^is^  that  more  especially  leads  to 
umemla  is  not  necessaiily  associated  with  the  presence  of  dropsy. 
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Cohnheim'a  \^ew,  tkat  the  dropy  is  a  kind  of  subacute  inflammation 
of  the  skin  stractures,  due  to  deficient  excretory  activity  of  the  kidner, 
ia  negatived  by  the  composition  of  the  Huid,  and  by  the  facts  that  the 
dropsy  is  not  limited  to  the  skinj  and  that  complete  suppression  doca  not 
cause  dropsy. 

It  is,  perhaps,  important,  in  discussing  the  pathology  of  renal  dit>{Mj; 
to  recognise  the  difference  between  mere  hydnKmia  and  hydneiilk 
plethora.  In  one  case  the  blood  is  simply  poor  in  solids,  the  total 
volume  remaining  the  same ;  in  the  other  it  is  not  only  p<jor  in  solida, 
but  the  volume  of  the  fluid  present  is  increased.  A  condition  of  hydraecmk 
plethora  ia  readily  brought  abont  experimentally  by  the  removal  of  i 
given  quantity  of  bloo<l,  and  the  iminediate  transfusion  of  a  much  hirger 
quantity  of  normal  sidine  solution. 

Heidenhain's  exj>erinients  have  shown  that  a  number  of  substiuieei 
injected  into  the  ciifulation  lead  to  an  increased  lymph- flow,  apparently 
by  acting  on  or  changing  the  epithelium  of  the  capillary  wall  ;  and  this 
observer  considers  that  substances  having  this  action  might  be  divided 
into  two  groups — those  the  injection  of  which  is  followed  by  the  forma- 
tion of  an  abundant  dilute  lymph,  and  those  the  injection  of  which  m 
followed  by  the  formation  of  a  very  concentrated  lymph  ;  and  he  con- 
sidered that  he  had  definite  evidence  that  the  lymph  ijj  more  or  less  of  the 
nature  of  a  secretion,  the  composition  of  which  largely  depends  on  the  Wlal 
secretory  activities  of  the  capillary  walls.  Heidenhain's  views  have  not 
received  umform  support ;  and  many  experimenters  consider  that  not  j 
sufficient  stress  was  laid  by  him  on  the  effects  produceil  in  his  experiments 
upon  the  venous  pressure.  However  this  may  be,  the  production  of  an 
increased  lymph-flow,  dilute  or  concentrated,  by  the  presence  of  abnormal  ; 
substances  in  the  bloodstream,  eertairdy  throws  a  new  light  on  the  mode 
of  production  of  renal  dropsy  ;  but  the  enigma  of  its  abundance  in  the 
subcutaneous  vessels  still  remains,  as  apparently  all  authors  are  agreed 
that)  given  a  general  condition  favouring  the  production  of  an  increased 
lymph -flow  from  the  blood,  the  vessels  of  the  peritoneum  and  of  the 
pleura  allow  an  exuilation  more  readily  than  those  of  the  subcutaneous 
tissues.  Further,  not  ordy  do  vessels  of  difterent  regions  of  the  body 
afford  facilities  for  the  production  of  dropsy^  but  even  when  there 
is  a  general  cause,  such  as  heart  disease,  the  composition  of  the 
dropsical  t!uid  is  different  in  diflferent  regions ;  moreover,  the  fluid  in  the 
subcutaneous  tissue  is  always  dilute,  showing  that  the  permeability  of 
these  vessels,  at  any  mte  for  solids  (colloids),  is  far  less  than  that  of  the 
peritoneal  and  pleui-al  vessels. 

[Fur  full rr  tkhil  the  reader  is  referred  to  an  article  on  Dropiy  whieK  toSl 
appear  in  a  folloming  TolumeJ\ 

S,  Uraemia. — The  name  unemia  is  used  for  a  group  of  symptoms 
arising  during  the  course  of  nmny  renal  diseases  ;  always  grave,  not  infre- 
quently fatal,  and  dependent  mainly,  but  not  entirelyj  upon  derangement 
of  the  functions  of  the  nervous  system.  In  this  way  the  uraemia  of  renal 
disease  resembles  the  acetonoemiA  of  hepatic  disease. 
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Uraemia,  more  or  lesa  severe,  may  occur  in  almost  all  diseases  of  the 
kidney  ;  thus  it  is  seen  in  congestion — active  or  passive ;  in  nepbritis, 
especially  in  Bnght's  disease  ;  in  renal  cirrhosis ;  in  waxy  kidney ;  in 
tnbercnlous,  calculous,  and  cystic  dismses  ;  in  hydronephrosis,  and  in 
consecutive  nephritis.  Furthermore^  patients  may  sometimes  succumb  to 
uraemia  with  cninplete  suppression,  and  with  but  few  signs  of  serious 
dise^ise  of  the  kidneys.  This  is  sometimes  seen  after  severe  injuries  to 
sundry  parts  of  the  body,  or  after  operative  procedures  on  the  kidney  or 
urinary  tract. 

Fatal  nneniia  usually  occurs  either  late  in  the  course  of  chronic 
renal  disease,  or  else  during  the  course  of  acute  nephritis  very  violent 
find  severe  in  degree.  Some  of  the  most  rcmarkiilile  forms  of  urfemia, 
however,  occur  suddenly ;  either  in  the  midst  of  apparently  robust 
health,  or  else  when  the  symptoms  of  some  chronic  renal  disease  have 
existed  for  some  time,  but,  owing  to  their  ap]iarently  trivial  chamcter, 
have  been  either  overlooked  or  uegleeteLl.  The  uraemia  accompinying 
fatal  calculous  suppression,  and  the  uraemia  of  the  granular  or  cirrhotic 
kidney,  are  instances  of  the  Litter;  the  unemia  of  scarlatinal  nephritis, 
of  chronic  Bright's  ilise^ise,  and  of  waxy  kidney  are  instances  of  the 
former. 

Ursemia  may  be  classified  clinically,  according  to  its  mode  of  onset  or 
aecording  to  the  nature  of  the  mtist  striking  syn»ptoms  produced  ;  thus, 
uremia  may  be  sudflen  in  its  onset  and  rapid  in  its  course,  or  it  may  he 
gradual  in  its  onset  and  slow  an<^l  persistent  in  its  course ;  the  former  is 
characterised  as  acute,  and  the  lattcT  as  chronic.  Some  cases,  however, 
are  very  rapid  indeed  in  their  progress*  It  is  advisable,  therefore,  to 
divide  the  acute  cases  into  two  groups,  and  thus  to  recognise  three  groufm 
in  all — the  fulminating,  the  acute  and  the  chronic.  If  uroemia  be 
divaded  according  to  the  chaiiu'ter  of  the  symptoms  prtKluced,  two  great 
groups  can  be  recognised :  (*i)  the  nervous  type ;  (//)  the  g^stro* 
ititestinsd  type.  In  the  former  the  main  symptoms  point  to  disturbance 
of  the  nervous  system,  such  as  delirium,  conui,  convulsions  ;  in  the  latter 
the  principal  symiitoms  ix»int  Uy  disturlMint-e  of  the  gastrointestinal 
functions,  such  as  nause^i,  vomiting,  and  diarrhiim.  The  gastro-intestinal 
group  corresponds  fairly  well  with  the  chronic  or  subacute  variety  of 
un^mia  ;  the  nervous  group  with  the  fidminating  and  acute  varieties* 
This  chissifi cation,  however,  is  artificial,  since  many  symptoms  in  the 
gastro-intestinal  form  are  probably  dependent  on  the  action  of  poisons  on 
tbe  nervous  system.  The  symptoms  in  the  gastro-inteslinal  form  are 
tenmrkably  constant :  nausea,  intense  and  persistent  vomiting,  hiccongh, 
and  frequently,  hut  not  invariably,  diarrhrea.  After  the  jiersistence  of 
these  symptoms  for  days,  weeks,  or  months,  according  to  their  severity, 
certain  nervous  symptoms  ensue ;  such  as  cramps  in  the  legs,  muscular 
twitchings,  contraction  of  the  pupil,  occasional  and  inconsttint  delirium, 
and  gradually  increasing  dyspnoea — possibly  of  the  Cheyne-Stokes  variety, 
but  more  particular! v  characterised  by  its  peculiar  hissing  quality.  The 
delirium  gradually  gives  way  to  drowsiness  and  coma,  and  the  patient 


dies  from  failure  of  respiration ;  sometimes  gradually,  sometimes  with 
remarkable  stuldenness. 

The  symptoTiis  in  the  fulmiTiatitig  and  actite  forms  are  much  more 
protean  in  tboir  manifestations,  and  may  l»e  divided  as  follows : — 

L  The  erlamptic  or  epUepiifin'm  type.  In  this  form,  with  or  without 
pre%nous  warning,  the  imtient  is  seized  with  an  epileptic  seizure,  usiially 
beginning,  like  other  forms  of  epileptic  seizures,  with  movements  in^'olving 
the  small  muscles,  then  spreading  nipidly  to  the  whole  Ijotly.  The  fit^ar^ 
fre<|ueot!y  repealed,  and  may  be  of  gre^t  severity,  the  [witicnt  passing 
into  a  condition  allied  to  the  status  epilepticus.  There  is  usually  an- 
conseiousnehs,  which,  howxM^er,  is  not  always  absolutely  complete,  and  the 
body  temperatiiro  falls.  The  pupils  are  contracted  and  the  knee-jerks 
exaggerated ;  and  often — if  the  fit^s  are  very  frequent  and  severe — ^the 
body  temperature  rises  considerably^  and  there  may  even  be  hyperpyroria 
without  the  presence  of  any  gross  infJamniiitory  lesions  in  the  lungs,  or 
elsewhere,  to  aicount  for  the  height  of  the  fever.  This  tyj^  of  ur^cmiA 
in  its  pnre  fonn  is  riot  common,  except  in  eclampsia ;  but  epileptiform 
seizures  of  a  similar  tytie  cwcur  in  other  forms  of  in'iemia. 

2.  Tlie  7mtmaeal  form. — This,  also,  is  not  a  common  form,  but  it  U 
seen  occitsionally  in  cases  of  contracted  kidney  in  young  adults  ;  Bome- 
times  in  cases  where  symptoms  of  renal  disease  have  existed  and  been  re- 
cognised for  some  time;  in  other  more  obscure  forms  wljere  the  onset  of 
violent  mental  symptoms  has  been  the  first  indication  of  the  underlying 
malady.  The  patient  is  excited,  restless,  noisy  and  sometimes  very 
violent ;  in  two  eases  under  my  own  observation  very  distinct  cataleptic 
phenomena  were  present  at  intervals*  The  excitement  soon  gives  way  to 
drowsiness,  and  then  to  com^i  iind  other  distinct  ura-tuic  symptoms* 

3.  I'he  di/sfufrk  fonn> — ^I)ys[>nn?a  of  a  peculiar  hissing  character,  aa 
noted  by  Addison,  is  ctmimon  in  tu'a^mia  :  sometimes  it  is  almost  the 
only  sign  present,  even  in  fatal  crises.  Such  pjitients  are  seized  with  a 
dyspncea  so  intense  as  in  some  cases  to  suggest  laryngeal  obstruction,  the 
patient  sitting  up  ami  gasping  for  breath.  The  breathing  is  very  noisy, 
hissing,  and  asthmatic  in  type,  but  there  is  very  frequently  no  great 
Hvidity,  and  the  patient  is  freijuently  conscious,  and  his  mind  clear. 
The  dyspnrca  much  rL'semblcs  the  piroxvsmal  att^icks  seen  in  leuka-mia ; 
more  frefpiently,  hriwever,  the  dyspnoea  is  only  the  accompaniment  of 
other  ura^inic  niariifcstations,  and  its  peenliar  hissing  quulity  u\  a  drowsy 
patient,  with  lil ceding  gtuns,  is  very  characteristic  of  the  m^a-mie  state. 
Very  violent  paroxysms  of  dysprim^i,  so  far  as  I  have  seen,  iire  most 
marked  in  the  acute  un^mia  supervening  in  cases  of  contracted  kidney. 
The  other  or  hissing  variety  is  more  often  seen  in  chronic  uraemia,  and 
greatly  resembles  the  lircathing  seen  after  the  administration  of  excessive 
doses  of  siilicyiatcs.  The  respinUory  rhythm  in  uraemia  is  often  periodic 
rather  than  rhythmic  ;  ant!  the  form  usually  assumed  is  that  known  as 
Cheyne-Siokes  breathing.  The  periodicity  atfeeta  not  only  the  respira- 
tory rhythm,  but  other  fnnctions  also ;  and  in  a  well-marked  case  the 
following  pheuomena  occur — with  the  waxing  and  waning  of  the  reepir^- 
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torv  rhythm  the  pulse-rate  is  altered  in  such  a  way  that  the  rate  is 
quickened  with  the  noisy  breatliing,  and  slows  do^rn  again  during  the 
perifjd  of  apn<ea  ;  the  periodic  variations  in  the  pulse-nvte  are  not  quit© 
synchronous  with  the  perioilsof  respiratory  rhythm  ;  there  is,  so  to  speak, 
some  sli^rht  overlapping;  the  pnpil  contnictH  antl  dihiteSj  the  tlilatation 
occnn'in^  with  the  noisy  Lreathiiig  or  jnBt  preceding  it,  and,  furtlier, 
during  the  pcrivxi  of  noisy  breathing  the  pjitient  is  restless,  8ul>ject  to 
irregidar  ninscular  movements  until  during  the  apna^ic  pericKl  ho  gives 
way  ti>  complete  temporary  coma. 

Thc!<e  phenomena  show  that  Cheyne-Stokes  breathing  is  something 
more  than  a  mere  periodicity  of  the  rhythm  of  the  res|>iratory  centre, 
and  that  many  other  functions  of  the  iiervoujs  system  are  simult^'ineonsly 
aflected.  lu  some  cases  where  Cheyne- Stokes  breathing  is  seen,  the 
patient  is  not  completely  unconscious,  and  a  waxing  and  waning  of  con* 
sciouaness  may  1>e  observed  ;  hut  this  is  a  rare  phenomenon  in  c^m^mri* 
aon  with  the  others  described  al>o^  e.  Cheyne-Slokes  bn^athing  is  more 
common  in  chronic  nnemia  antl  in  the  acute  exacerkitions  of  chronic 
unemia  than  in  acute  and  fill minji ting  eases, 

4.  Tlir  comattiiif  form. — This  is  the  commonest  form  of  nnemia  ;  and 
in  this  form  the  patient,  with  or  without  delirium,  pnsses  into  a  state  of 
drowsiness  deepening  into  coma,  Sometimes  the  coma  is  precede  1  by 
cramps  and  twitehings,  and  the  latter  arc  usually  to  be  observed, 
especially  in  the  forearm*!,  during  the  pr(>gress  of  the  case.  At  other 
times  the  coma  is  preceded  l>y  gastro  intestinal  phenomena,  especially  by 
nausea  and  vomiting ;  sometimes  by  intense  headache  or  amaurosis, 
partial  or  complete,  and  there  is  always  a  considerable  fall  in  the  body 
temj>eratvire» 

Some  of  the  most  acute  cases  of  unemia  occur,  however,  quite 
suddenly,  and  without  any  marked  proilromal  symptoms  ■  such  ptatients, 
after  a  short  peri*>d  of  dcHrium,  or  even  without^  suddenly  become 
drowsy  ami  rapiilly  comatose,  with  contracted  pupils,  excessive  knee- 
jerks,  and  suimormal  temperature.  During  this  coma  epileptifonn  fits 
may  occur,  but  these  are  by  no  means  an  invariable  accompanimetit 
of  uraemia.  In  all  forma  of  unemia  the  tongue  is  apt  to  become  dry^ 
brown,  ami  erackod. 

Other  rarer  forma  of  unemia  may  be  described,  and  more  especially 
the  following :- — 

5.  The  jHirahftic  fmm, — In  this  remarkable  condititjn  a  hemiplegia  or 
even  a  monoplegia  may  occur  suddenly  without  any  gros.^  lesion  to  account 
for  the  |>amly&ia  being  found  after  death. 

6.  A  form  in  which  persistent  itMhUiftf  kt  slrrp  is  the  most  marked 
phenomenon,  a4?isoci;Ued  with  twitching,  cnimp  and  hiccough ;  but  the 
mind  remains  clear  and  there  is  no  coma  :  death  occurs  rather  suddenly 
from  respiratory  failure. 

7.  hd^td  uriPmiiu — This  is  probably  the  most  reraark/djle  of  all  ;  it 
is  seen  more  especially  a^j  the  result  of  comj>lcte  olistructive  suppression 
of  mine,  and  has  been  fully  described  by  Sir  WilHam  Roberts.     It  is  seen 


when  both  ureters  are  obstructed  simultaneouslj ;  or,  moro  comujonlj, 
where  bilateral  calculous  disease  has  led  to  the  cotnplote  destruction  of  om 
kidney  in  the  |>ast,  and  theji  the  iireLtir  of  the  sole  remaining  kidney  be- 
comes siidileidy  ol>siruct^d,  and  no  uHmo  is  passed.  Sometimca  a  very 
small  (|nantity  of  urine  is  |>ent  up  in  the  renal  pel  via  behind  the  olMnic- 
t  ion,  and  it  is  !iot  common  in  a  case  of  complete  suppression  to  Hi  id  at  the 
necropsy  no  urine  ])cnt  up  in  this  situ:ition*  The  symptomis  in  ihh 
elass  are  Femarkal>le  fur  their  slight  intensity,  and  for  thia  reason  the 
tejm  "latent  uraemia"  ia  perhaps  applicable  to  such  casesL  Sodi 
patients  will  live  for  seven,  ten,  or  even  fourteen  days  without  expeBing 
any  urine»  They  remain  coukcious  almost  to  the  end  ;  and  all  the  *o- 
called  uriemie  symjvtoms  are  conspicuous  by  their  absence.  There  Is  bat 
little  hcatiaclie  and  nausea,  vomiting  may  be  absent^  and  the  jititient  com* 
plains  of  little  but  weakness  and  drowsiness.  The  tongue  becomes  dry 
and  brown,  the  pupils  contract,  and  perhaps — after  some  da^^s  of  com* 
plete  suppression — slight  twitching  of  the  muscles  may  be  seen.  The 
temperature  is  snbnonualj  and  this  and  the  state  of  the  pupils  are  the  most 
frequent  and  trustworthy  signs  oi  a  condition,  apparcritly  trivial,  but 
rcaily  of  the  utmost  gravity.  Such  jwuients  usually  die  suddenly  from 
respiratory  failure,  with  little  if  any  mental  disturbance  or  confusion. 

Although  vomiting  is  not  usimlly  a  marked  symptom  of  this  condition, 
cases  are  sometimes  seen  where  the  vomiting  is  not  only  well  marked, 
but  where  it  is  almost  the  only  aymptom  present;  and  in  the  absenoe 
of  a  complete  and  accurate  history  of  the  case,  it  may  be  so  severe  as  to 
suggest  intestinal  obstruction  :  indeed  this  gi'ave  mistake  in  diiignosia 
has  been  made  more  than  once.  This  symptom  group  hius  usually  been 
siiid  to  occur  in  citses  of  calculous  suppression  only  ;  but  I  have  seen  a 
precisely  similar  stjite  where,  owing  to  endarteritis  and  thrombosis  of  the 
interlobular  arteries  of  both  kidneys,  the  renal  secretion  was  practically 
an-ested,  antl  the  jmticnt  lived  for  seven  days  without  secreting  any  urine. 
The  symptoms  presented  by  this  j>;itient  were  those  descril>ed  by  Sir 
William  Roberts  as  characteristic  of  double  calculons  snppre^ioiu 

The  diflerenue  between  the  group  of  symptoms  seen  in  calculous 
suppression  and  the  oi*dinary  fonns  of  uncmia  is  very  greats  and  hai 
considerable  bc^iring  on  the  interpretation  of  urremia, 

Aitemjtfs  io  expUun  the  jierwtts  diMfirhanrrs  in  tmrmm  hare  hilhrrto  hem 
made  on  -what  imuf  he  called  the  merltanmd  ainl  the  chemiml  Imsf^t.  Acconl- 
ing  to  one  school,  the  results  are  due  to  the  excitation  or  jwiralysis  of 
the  nerve  structures  by  the  changed  physical  conditions  brought  alK>ut 
by  cerebral  (edema  or  cerebral  ana?mia  ;  according  to  the  other,  the  residts 
are  due  to  the  action  on  the  nerve-cells  of  one  or  more  poisons  circulating 
in  the  bloml-atreiam. 

Cerebral  oedema  is  seen,  no  doubt,  in  cases  of  fatal  ura?mia  unassociated 
with  general  ilropsy,  but  the  general  feeling  is  that  it  is  rather  the  result 
of  atrophy  of  the  cerebral  convohitions  than  an  active  condition.  Cerebral 
tedoma  was  invoked  to  explain  ursemia,  as  it  affords  a  fjossiljility  of  account- 
ing for   localised    ura?mic    disturbances ;    modern   knowledge,   boweverp 
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certainly  shows  that  a  poison  circulating  in  the  general  blood -stream 
may  pick  out  but  one  portion  of  the  nervous  system,  or  even  prorliice  a 
losiot)  oi\  one  sitie  of  the  l>o<ly  only.  Lead  and  arsenic  atrord  imnicrous 
ifisUinccs  of  such  actions.  Both  may  cause  synimetric4i!  peripheral 
neuritis ;  but  what  is  more  remarkiible  is  that  either  of  them  may  c^iuse  a 
patch  of  fiical  myelitis.  Arsenic  not  infrequently  causes  herpt^s,  which  in 
all  pro! lability  is  dependent  on  a  nerve  lesion^  and  is  geueraliy  uuilatci^il  in 
its  distrilmtion.  Further,  one  and  the  same  poison  may  produce  opposite 
effects  at  difl'erent  times  or  in  different  cases.  Thus,  lead  poisoning  may 
cause  convulsions  or  p:d,\v.  The  mere  fact,  thcn^  that  ura^mie  manifcsta- 
tioua  are  sometimes  looaHsed,  and  are  not  always  uniform,  does  not 
militate  in  any  way  against  the  view  that  their  source  is  a  toxic  one. 

An  active  inflammatory  oxleraa  is  as  familiar  to  pathologists  as  a 
dropsical  cerebral  cedema  is  unfamiliar;  but  there  is  no  eWdenco  of  the 
existence  of  such  a  condition  in  uriemia. 

Cerebral  arut?mia  will  undoubtcflly  produce  many  of  the  effects  so 
often  seen  in  uraemia.  For  instance,  eonvtdsions,  epileptiform  tits,  Cheyne- 
Stokes  breathing  can  all  be  brought  about  expenmentiLlly  by  ligature  of 
one  or  more  of  the  ceivbral  arteries;  and  it  is  possible  that  cerebral 
antcmia  may  l)c  responsible  for  8ome  of  the  plienoniena  seen  in  unemiii. 
The  diifietilties  in  the  way  of  this  view  are  that  morJern  investigation 
shows  no  evidence  of  any  woll-tlcveloped  vaso-motor  mechanism  stipplying 
the  cerebral  vessels ;  and  further,  that  the  state  of  the  ceieluid  vessels  is 
mainly  dcijcndent  on  the  state  of  the  vessels  at  large.  Contraction  of  the 
vessels  of  the  bcjdy  leads  to  distension  of  the  cerebral  vessels,  and  cerebral 
aniemia  is  more  readily  brought  al»out  by  causing  dilatation  of  the  vessels 
of  the  body  thati  by  causing  active  constriction  of  the  vessels  of  the  bniin. 
In  fact,  there  is  no  methmi  l>y  which  active  constriction  of  the  cerebral 
vessels  can  be  brought  about  experimentally.  It  is  probable  that  evm  if 
the  blood  were  to  conttdn  a  substance  eapible  of  constricting  the  cereliral 
vesselsj  the  vascular  constriction  atid  tlie  hi  lightened  bluml- pressure 
pr»xluced  by  its  simultiineous  action  on  the  other  vessels  of  the  body 
would  overpower  the  local  cerebral  effect. 

One  of  the  firincifwil  reasons  for  looking  u[>on  uremia  as  dependent 
on  physical  causes  is  the  fact  that  uraemia  is  so  often  associated  with  a 
granular  or  fibroid  kidney.  This  condition  is  one  in  which,  owing  to  the 
existence  of  extensive  lesions  in  the  vfvscular  system  producing  great 
thickening  and  narrowing  of  the  arteries,  it  is  possible  that  anaemia  of  the 
tissues  might  l>e  produced. 

Urtemia  in  these  eases  is  common  when  the  blood-pressiu*o  is  high ; 
and,  notwithstanding  the  thickening  in  the  arteries,  the  blood-pressure  in 
this  disease  fi^equently  varies,  and  a  temporal y  increase  in  bltKMbpressure 
and  uremic  manifest^itions  have  long  been  known  to  be  associated. 
Further,  venesection,  or  a  spontaneous  hfcmorrhagc,  such  a^  epistaxis, 
will  frequently  relieve  at  the  Siimo  time  lK>th  the  incnased  tension  and 
I  the  urfemia.  These  are  the  principal  reasons  that  led  Tniube  to  form  his 
celebrated  hypothesis  of  cereliral  tcdema  and  anaemia.     For  the  reasons 


mentioned  above  this  hypothesis  cannot  now  be  accepted,  although  there  eta 
b©  110  doubt,  HB  just  m<?ritioned,  thiit  high  tenaion  is  frequently  assockud 
with  iiTfuruia*  High  tension,  and  even  extensive  arterial  disease,  are  not 
necessarily  associated  with  extenshe  disease  of  the  cere!*nil  reisek; 
thickcniii'5  of  their  walls  cannot  lie  inferred  l>y  the  exami nation  of  the 
pulse,  nor  hy  the  absence  of  marked  high  tension.  It  is  not  uncomnuMt 
to  see  the  eereliral  vessels  extensively  thickened  without  obvioua  geavnil 
disease  of  the  other  vessels;  and  on  the  other  hand,  extensive  rliscii«?  ol 
the  vessels  of  the  body  may  exist  with  comparatively  little  disease  of  tlia  j 
cerebral  vessels  or  even  none. 

For  these  reasons  the  majority  of  observei*8  look  upon  uncmia  ttj 
dependent  on  the  presence  of  toxic  material  in  the  bloixi,  and  the  excita-j 
tion  of  the  nervous  structures  by  ibis  poison.  llnf*»rtunate[y,  however,  I 
no  such  poison  has  hitherto  been  seiwrated  and  identified,  and  the  grunt  j 
vanety  of  urseraic  manifestations  has  suggested  the  possibility  that  int«r«  [ 
than  one  toxic  body  is  present 

The  toxic  substance   may  appaar  in   the  14ood  under  one  or  m«:«r« 
of    the    following    conditions :    (i.)   that  a  body  that   ought    lo  be   and 
normaHy  is  excreted,  is  reiJiined  ;  (ii.)  the  abnormal  deconip<»sition  in  the  M 
blood  or  tissues  of  such  a  Ixjdy ;  (iii.)  the  formation  of  abnorniiil  products  ■ 
of  metrd:>olism  by  the  tissues. 

The  first  is  the  simplest  explanation  of  urcEmia,  and  one  very  genemllj 
accepted.  In  many  ciises  of  subacute  and  chronic  ura?mia,  and  in  lh« 
violent  uraemia  seen  in  acute  nephritis,  the  quantity  of  urine  excreted  is 
often  very  small,  and  examination  of  the  blood  shows  the  presence  of 
gretitly  increfised  quantities  of  nitrogenous  extractives.  The  amount  of 
urea  in  the  blood  may  bo  twenty  limes  greater  than  normal ;  and  although 
this  substance  may  not  be  directly  answerable  for  the  effects  produced,  its 
presence  in  these  large  amounts  serves  as  an  index  Uy  the  amounts  of 
other  and  perhaps  unknown  bcwlies,  possessing  toxic  actions,  which  may 
be  present  in  large  qmmtilies.  B*:tuchard  has  insisted  stmngly  on  the  fact 
that  the  urine  normally  is  toxic,  that  its  toxicity  depends  on  a  variety  of 
substances,  more  especially  sfilta^  pigmentary  matters,  and  certain  unknown 
constituents,  and  that  the  nitrogenous  extractives  present  in  the  unne^  ^ 
and  more  especially  the  urea,  pussess  but  little  polsonons  action.  Ho  ■ 
conducted  a  series  of  observations  showing  that  a  certain  quantity  of  urine 
injected  into  the  circulation  is  fatal ;  in  some  cases  death  wns  preceded  by 
convulsions,  in  others  by  coma  ;  in  nearly  all  con tmc tion  of  the  pupil  and 
faihire  of  respiration  were  marked  symptoms* 

By  comparing  the  amount  of  urine  injected  with  the  weight  of  the 
animal,  he  established  what  he  called  urotoxic  eq^iv^dent8,  and  found,  as 
a  mean  of  a  large  series  of  observations^  that  25  to  75  c.c*  of  urine  per 
kilogramme  of  body  weight  of  the  animals  used  (rabliit)  were  fat^d. 

Ligature  of  the  ureters  and  donlile  complete  nephrectom}^  is  usually 
fatal  on  the  third  day,  and  some  of  Bouchard's  observations  tx^nd  t*»  show 
that  the  amount  of  urine  excreted  in  three  days  is  toxic  if  injected  at  any 
one  time.     Bouchard,  however,  etated  that  the  urine  in  many  cases  of 
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iirsemia  loses  its  toxicity  largely  or  in  part ;  and  he  deduced  from  this  tbat 
the  toxic  prhiciplea  are  retaiued,  and  produce  tlic  well-known  symptoms. 

The  pi'intipal  ditficulties  in  the  way  of  the  acceptance  of  this  view  are, 
in  the  first  place,  that  when  suppression  of  urine  occurs  in  the  human  sub- 
jcct,  as  in  cases  of  calculous  atnaia,  the  symptoms  produced  are  as  descrihed 
aliove,  very  j>eculiar,  and  not  those  that  are  usually  considered  character- 
istic of  uri^mia.  Secondly,  in  a  very  largo  luimlier  of  eases  of  acute 
iirffimia  with  granular  ciiThotic  kidm];y  there  is  often  no  evidence  of  any 
considerable  suppression  of  urine.  Such  pitient^  often  pji^^s  very  consider- 
aide  cpiantitics  of  urine,  contiuning  less  m-ea,  it  is  tniCj  than  normal,  but 
not  necessarily  less  than  many  i)atieiits,  sutrering  from  other  diseases  and 
taking  but  little  fo<xl,  would  pass.  In  my  experience  it  hits  UiJt  l>een  un- 
common to  find  patienU  dying  of  acute  ura?niia  with  granular  kithieys,  and 
excreting  as  much  as  10  tci  I  ^  grammes  of  urea,  in  the  hist  twenty-four  hotn*8 
of  life.  Moreover,  as  such  imtients  are  usually  unconacious,  it  is  impossible 
to  collect  all  the  urine  ;  htsnee  these  (piantitics  do  not  really  represent  the 
total  amount  excreted.  Many  pjitients  suffering  from  other  diseases 
with  no  complication  of  the  kidneys,  and  even  healthy  patients,  often 
do  not  piss  more  than  10  to  15  gnimraes  of  urea  per  diem.  Such 
may  be  the  case  in  pitienta  who  have  undergone  ovariotomy  and  have 
been  kept  for  twenty -four  hours  without  food 

Patients  dying  from  acute  uriemia  often  take  little  or  no  fuud  for 
many  A\iy%^  and  still  more  frequently  reject  wh;it  iht-y  do  tiike  ;  moreover, 
the  urine  is  often  highly  allmminous,  and  the  proteid  thus  excreted 
represents  a  nutritive  loss;  hence  it  is  unreasonable  to  expect  such 
piitients  to  pass  quantities  of  urea  at  all  comp^irable  to  those  seen  in 
health,  and  the  mere  fact  that  the  excretion  may  Ije,  comparatively 
speaking,  low,  does  not  prove  that  the  kidney  is  imable  to  excrete  the 
ni  troge  n  on  s  ex  tracti  vcs. 

The  blood  in  cases  of  ordinary  uriemia  arising  from  renal  disease 
contains  a  large  excess  of  nitrogenous  extractives,  frequently  tis  much  as 
twenty  times  the  normal  Again,  the  blood  of  patients  who  have  granular 
kidneys,  and  the  bh>od  and  dropsical  exudations  of  patients  with  chronic 
Bright^s  disease,  contain  very  considerable  quantities  of  urea  and  other 
nitrogenous  extractives  at  a  time  when  the  patient  is  free  from  obvious 
unemic  symptoms.  The  bloiwl  tiormally  contains,  approximately,  0  0 15 
per  cent  of  urea.  In  renal  disease  without  luiemia  this  may  rise  to  0*15 
j»er  cent,  and  this  at  a  time  when  the  pilient  is  excreting  quantities  of 
urea  within  the  limits  of  health.  With  the  supervention  of  aeut«  lu'a^mia 
the  quantity  may  rise  in  the  blooil-vessels  to  04  or  even  0"5  jier  cent. 

No  experimenter  has  been  able  to  rcproiluce  all  the  symptoms  of 
urasmia,  either  by  the  injection  of  urea  or  of  other  nitrogenous  extractives ; 
and  although  the  blcKxl,  in  cases  of  ordinary  uriemi^i,  contiins  this  krge 
excess  of  nitrogenous  extractives,  such  is  not  the  c^iso  in  eclampsia. 
Even  in  fatal  crises  of  eclampsia  the  blood  does  not  contain  quantities  at  all 
comparable  t4>  those  seen  either  in  uraemia  or  in  Ciisea  of  calculous  eup- 
pression,  the  highest  perccntiigc  observed  by  myself  being  006  i>er  cent. 
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Retention  undoubtedly  affords  the  simplest  explanation  of  the  preieiitt 
of  these  kirge  amounts  of  extractives  in  the  blood  ;  but  I  think  there  cui 
be  no  doubt  that  these  extractives  are  present  in  increased  amount  at  t 
time  when  there  is  uo  evidence  of  a  greatly  diminished  nitrogenous  ont- 
put ;  and  further,  as  mcntioneil  above ^  the  urine  contains  quite  ttppred^le 
quantities  of  extnictives,  even  irt  the  last  twenty-four  hours  of  life,  i^vam 
on  the  whole  it  is  exceptional  to  see  complete  suppression  of  urine  in 
cases  of  acute  unemia  in  the  gmniiUir  kidney. 

Seeing  all  tijcse  dithculties  in  the  way  of  explaining  urwmm  li 
dependent  simply  on  the  retL'ntion  of  some  normal  constituents  of  tke 
urine,  many  observers  have  fallen  back  on  the  view  that,  owing  to  the 
diminished  excretory  activity  of  the  kidney^  the  retained  urinary  con- 
stituents undergo  decomposition,  either  in  the  blood  at  large  or  in  the 
aHmentary  canal.  It  has  been  suggested  that  the  urea  decompoftea  into 
carbonate  of  ammonia,  and  that  the  toxic  phenomena  of  unt-mia  are  due 
to  the  presence  of  this  bo<ly.  Carbonate  of  ammonia,  when  injected  into 
the  circulation,  will  undoubtedly  produce  many  sympt<mis  characteristic 
of  urteniia,  such  as  convidsions  and  dyspntna.  Many  observers,  however, 
have  failed  to  detect  ammonia  in  the  blood  in  fatal  cjtses,  and  for  this 
reason  the  suggestion  h^is  not  received  any  large  meaam-e  of  support 
Infismuch  as  there  are  these  serious  difficulties  in  the  way  of  the  retention 
and  decomposition  hypotheses  of  urajmiit,  Perls  and  Schottin  sugge^ti^d 
long  ago  that  the  toxic  suhstJinces  in  ur;i  mia  might  be  derive*!  from 
the  products  of  abnormal  metabolism.  There  are  some  facts  in  favour 
of  this  view.  In  the  tiret  place,  the  typical  phenomena  of  m*aemia  are 
not  those  seen  as  the  result  of  simple  suppression.  Again,  in  cjksee  of 
uriemia,  the  quantities  of  nitrogenous  extractives  in  the  blood,  and 
more  especially  in  the  tissues,  such  as  the  muscles,  are  far  great^ir  in 
percentage  amount  than  in  cases  of  complete  calculous  anuria.  This 
suggests  that  the  quantities  of  these  bodies  are  too  great  to  be  accoimted 
for  by  retention. 

My  experiments,  mentioned  above,  have  shown  that  when  the  avail- 
able kidney  substance  is  greatly  reduced  in  amount,  the  excretfiry  functions 
of  the  kitlney  are  not  only  not  seriously  interfered  with,  but  that  the 
excretion  is  actually  incre^iaed  ;  and  that,  notwithstanding  tliis,  the  blood 
and  tissues  of  the  animals  contain  very  large  quantities  of  urea  and  other 
nitrogenous   extractives.      In  the  experimental   cases  these  nitrogenous 
extractives  must  have  arisen  from  increased  tissue  disintegration,  for  no 
retention  oceurreil,  but  a  positive  increased  excretion  of  urinary  water 
and  urea ;  and  these  experiments  suggest  very  strongly  that  when  the 
avaihible  kidney  sulistance  is  diminished  beyond  a  certain  amount — roughly  i 
speaking,  one  quarter  of  the  total   kidney  weight — the  proteid  tissues  ( 
imdergo  rapid  disintegration  with  the  formation  of  abnormal  qtiantities 
of  extractives.     These  experiments,  then,  lend  some  support  to  this  view 
of  tirxmia,  although  the  classical  symptoms  of  ursemia  appeared  in  nono  | 
of  the  animals. 

4,  Cardlo- vascular  changes, — ^Widespread  changes  in  the  cardio 
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HfHmacular  svstem  are  common  in  renal  disease,  and  more  especially  in 
^T c^tain  forms  of  it^  such  as  renal  cirrhosis  and  chronic  Bright'a  disease. 
The  jKithological  changes  produced  in  remd  disease  involve  the  heart  and 
the  large  and  small  arteries ;  the  former  becomes  bypertrophied ;  the 
changes  in  the  arteries^  however^  are  not  so  simple.  In  many  cases  the 
large  ai^teries  lose  their  eksticity,  but  this  is  by  no  means  a  constant 
change,  and  in  very  far  advanced  renal  disease  the  large  arteries  may  still 
be  very  elastic.  The  inner  co.it  of  the  larger  arteries  frequently  presents 
atheromatous  changes,  but  these  again  are  not  an  invanable  ficcompani- 
tneut  of  renal  disease.  The  medium-sized  and  small  arteries  have  their 
coats  very  much  thickened,  and  this  thickening  affects  mainly  the 
internal  coats.  In  the  small  arteries  the  changes  are  on  the  whole  most 
evident  in  the  internal  coaL  The  middle  coat  of  the  thickened  artenes 
shows  an  increase  in  the  amount  of  muscular  tissue,  and  this  in  some 
cases  is  exceedingly  well  marked.  In  others,  apparently,  the  increase  in 
this  coat  is  largely  dependent  on  fibroid  change ;  but  it  is  unquestionable 
that,  in  many  cases  of  renal  disease,  there  is  a  true  hypertrophy  of  the 
muscular  coat  The  thickening  of  the  internal  coat  is  largely  dependent 
on  the  formation  of  loose  fibrous  tissue  in  the  deeper  layers,  so  thf^t  the 
suhendothelial  tissue  is  greatly  increased  in  thickness ;  this  increase  is 
not  always  uniformly  distributed,  and  not  uncommonly  the  endothelium 
is  thickened  also,  but  this  is  not  so  frequent  as  the  thickening  in  the 
subendothelial  layers.  The  thickening  of  the  inner  coat  decreases  the 
lumen  of  the  vessel  very  considerably,  and  the  thickening  of  the  middle 
coat — especially  when  fibroid — is  sufficient  to  be  readily  recognisable  by 
the  finger  in  such  an  artery  ae  the  radial 

I  The  arterial  chMiigea  are  frequently   widespread,   but  they  are  not 

uniformly  distributed,  and  they  are  most  marked  in  the  vessels  of  the 
kidney  itself :  in  some  cases,  perhaps,  they  are  restricted  to  these  vessels. 
In  addition  to  the  above  changes  in  the  arteries  miliary  aneurysms 
are  commonly  present,  es[»ecially  in  the  cerebral  vessels.  These  miliary 
aneurysms,  it  is  well  known,  affect  more  particularly  the  small  arteries, 
and    they   are    frequently   present    in    enormous   numbers.     [Vide   art* 

t"  Disease  of  Arteries  ''  in  a  later  volume.]  The  cirrhotic  kidney  and  certain 
forms  of  chronic  Bright's  disease  are  the  renal  lesions  most  frequently 
associated  with  the  presence  of  miliary  aneurysms,  and  hence  these  are 
the  renal  diseases  in  which  cerebral  haemorrhage  is  moat  prone  to  occur. 

The  aneurysms  of  large  vessels,  due  to  atheromatous  changes  in  their 
walls,  are  by  no  means  necessarily  associated  with  renal  disease  ;  although 
the  high  arterial  tension  existing  in  renal  disease  is  usually  held  to  be 
one  of  the  remoter  causes  of  aneurysm. 

Hyaline  changes  in  the  capillaries,  especially  in  those  of  the  glomeruli, 
are  commonly  associated  with  the  card io- vascular  changes  described  above. 

The  cardiac  hypertrophy  of  renal  disease  Is  usually  moderate  in  amount, 
and  unless  there  be  coexisting  valvular  defects  it  does  not  attain  the 
degree  which  is  seen  in  the  litter  condition.  The  hypertrophy  of  renal 
disease  affects  the  left  side  of  the  heart  mainly  yet  not  exclusively ;  but 
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unqxiestionably  the  hypertrophy  of  viilv^ular  disease  affects  the  right  side 
of  the  heart  more  than  the  hypertrophy  of  renal  disease  doe«.  Still  in 
the  hitter  case,  if  the  erdargement  of  the  heart  be  considerable,  the  rigbi 
side  shares  in  it  to  a  slight  extent. 

These  widespread  lesions  of  the  vascular  system  are  most  extcnare 
in  certiiiri  cases  of  renal  eirrhosis  ;  more  especially  in  that  condition  known 
aa  red  granukr  kidney^  or  raspberry  kidney,  which  occurs  ia  middte^iged 
persons ;  and  the  greJiter  and  nK>re  widesf tread  the  arterial  disease  the 
greater  the  cardiac  hypertrophy.  The  vascuUir  lesions  are  also  fairly  well 
marked  in  cases  of  chronic  Bright's  diseascj  where  the  size  of  thr  kidney 
may  be  variable,  sometimes  a  little  larger  than  the  normal,  somctimtsa  & 
little  smaller,  but  where  there  h  considerable  fibroid  change  in  the  kidney. 
The96  cases  often  occur  in  the  comparatively  young,  and  tht-  arteriil 
thickening  and  cardiac  hyjjcrtrophy  may  occasionally  in  these  casea  reach 
the  degree  seen  in  the  granular  kidney*  Such  patients  may  succumb  to 
cerebral  htemorrhage.  On  the  other  hand,  cases  of  ehmnic  Bnghti 
disease  with  the  kidneys  shrunken  and  fibroid,  the  nvpsule  thickened  and 
leaving  a  granular  surface  on  stri[)ping,  may  exist  with  conipamtively 
Lttle  hypertrophy  or  arterial  change  except  in  the  renal  vessels.  It  k 
not  very  uucommon  to  see  cases  of  death  from  uncmia  with  the  kidneys 
weighing  about  three  ounces  apiece,  and  very  granular  on  the  surface ; 
but  the  stripping  of  the  ctipsule  does  not  tcjir  the  cortical  anbstiince^  and 
in  such  cases  the  heiirt  may  not  be  appreciably  enlarged,  and  the  arteriei 
generally  are  not  thickened  to  any  great  extent. 

The  amyloid  kidney  is  not  iisaociated  with  any  pix)found  arterial 
changes  except  thoiie  necessarily  associated  with  the  presence  of  wajy 
disease  in  the  body  ;  and  the  heart  in  these  cases  is  not  hypertrophied. 

Extensive  destruction  of  the  kidney  subatitnce  by  hydro nephroeiSt 
even  if  double^  is  not  necestwirily  associated  with  pmfound  card io- vascular 
changes.  On  the  other  hauil,  in  some  cases,  and  more  especially  perhaps 
in  the  double  hydronephrosis  seen  in  young  persons  and  probably  de- 
pendent on  congenital  abnormalities*  the  carfliac  hypertrophy  is  a  well* 
marked  phenomenon.  Cases  of  partial  hydronephrosis  associatM  with 
fibroid  change  in  the  rest  of  the  kidney  are  not  uncommonly  seen  ;  the 
upper  or  anterior  half  of  the  kidney  is  little  more  than  a  sac,  and  the 
available  kidney  substance  is  spread  out  in  the  posterior  or  lower  portion* 
In  such  cases  cardiac  hypertrophy  is  often  a  marked  feature. 

Acute  and  subacute  Bright's  disease  leitd  very  rapidly  to  the  pro- 
duction of  high  arterial  blood -pressure,  and  cardiac  hvpertroj>hy  and 
arterial  changes,  if  the  malady  last  so  long  as  six  weeks,  may  he  olisen^ed  ; 
thiit  is  to  say,  in  this  time  obviotis  physical  ?igns  pointing  to  the  existence 
of  hypertrophy  can  be  detected.  Many  cases  of  chronic  Bright*s  disease 
associated  with  dropsy  exist  for  long  periods  without  leading  to  the 
marked  cardio- vascular  changes  associated  with  high  pressiu'e. 

From  the  above  facts  the  following  deductions  may,  perhaps,  be  poa- 
Bible.  High  arterial  blood-press  tire  is  a  frequent  accompfinimcnt  of  renal 
and  more  especially  of  the  condition  known  as   the  gramilar 
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^Udney  occurring  in  middle-agetl  jiersons.  It  is  also  well  marked  in  the 
contracted  kidney  oeeurrtng  in  tlio  young,  v^  \v  sequel  to  acnte  or  chronic 
nephritis ;  but  it  is  not  an  iuvarijiblc  accompaniment  of  these  conditions. 
Finally,  extensive  destimction  of  both  kidneys  may  take  place  without 
necessarily  producing  the  graver  widespread  vascular  lesions  associated 
with  high  hlot>d-prc3sure. 

The  explanation  of  the  card io- vascular  changes  accompanying  renal 
disease,  and  especially  evident  in  certain  forms  of  itj  u  by  no  means 
simple*  It  is  usually  supposed  that  a  condition  of  what  has  been  called 
*Vfunctional  high  tension'*  precedes  the  anatomicid  changes  described 
above  ;  that  is  to  say,  the  bloodpressuru  is  increased  as  a  resnlt  of  an 
increased  activity  of  the  vaso-motor  system  with  conse^juent  contraction 
of  the  arteries;  the  excitation  of  the  vasomotor  mecliaoism  being  pro- 
duced hy  the  circulation  hi  the  blood  of  some  material  capalile  of  exciting 
iL  In  favour  of  this  opinion  is  the  undoubted  fact  that  the  pulse  in 
renal  disease  frequently  shows  the  characteristic  features  of  liigh  pressure, 
when  there  may  be  no  clinical  evidence  of  anatomical  changes  in  the 
vessel.  This  ia  more  especially  true  of  acute  renal  disease.  Further,  the 
degree  of  pressure  is  varial>le,  and  a  smart  htemorrhage,  say,  from  the 
nose,  will  often  relieve  it  greatly.  There  is,  however,  no  evidence  to 
identify  the  substance  or  substances  that  cause  this  fiuictional  increased 
activity  of  the  vaso-motor  system,  and  some  authors  Iiave  supposed  that 
the  cardiac  hypertro|*hy  is  not  the  result  of  the  vascular  ohi>truction, 
but  actually  the  cause  of  it ;  and  they  consider  that  the  circulatinn  in  the 
blood  of  increased  amounts  of  nitrogenous  mot}d>olites,  such  as  urea  and 
its  allies,  causes  an  increase  in  the  force  of  the  heart-beat,  and  that  in  this 
manner  the  vessels  are  exposed  to  an  increased  strain,  the  results  of  which 
are  the  thickening  and  other  changes  observed  in  the  arteries. 

At  any  rate,  the  injection  of  urea  temponirily  increases  the  blood- 
pressure,  yet  this  substance  has  certainly  no  influence  in  causing  arterial 
conatriction  ;  if  therefore  the  high  tension  of  renal  disease  depends  on  the 
presence  of  increased  amotuits  of  nitrogenous  extractives  in  the  blood,  the 
effects  may  be  produced  by  a  primary  action  on  the  heart. 

Again,  it  has  been  suggested  that  the  high  tension  of  renal  disease  is 
brought  about  by  an  attet**pt  to  maintain  an  efficient  rate  of  blood-flow 
through  the  remaining  kidney  substance ;  now  inasmuch  as  this  area  is 
greatly  diminished  in  extent,  the  How  can  only  be  mainttiined  at  a  normal 
rate  by  an  increase  in  the  general  hi i«0fl- pressure  produced  by  con- 
fitriction  of  other  vascular  areas  causing  an  increased  rate  of  flow*  through 
the  remains  of  the  kidnty* 

Speaking  broadly,  the  high  pressure  in  renal  disease  certainly  varies 
inversely  as  the  extent  of  kidney  siibstanee  present ;  and  it  reaches  its 
maximum  in  renal  cirrhosis.  Expcn mentally,  I  was  unable  to  reproduce 
the  characteristic  lesions  seen  in  the  arterial  degeneration  of  renal  disease 
as  the  result  of  the  removal  of  large  quantities  of  ki^lney,  but  the  blood- 
pressure  was  apparently  raised. 

In  many  cases  of  renal  cirrhosis  it  is  probable  that  the  widespread 
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arterial  changes  are  primary^  and  that  the  lesions  in  the  kidney,  ospeciidly 
thoso  ill  the  epithelium,  arc  secondary  to  the  vascular  lesion  ;  in  other 
words,  the  interference  with  the  circulation  through  the  kidney  leiidi  lo 
the  decay  of  the  higher  renal  elements,  and  thiia  the  overgrowth  of  fibrous 
tissue  subsequt-utly  foimd  iii  the  kidney  is  secondary  to  this*  and  not  & 
primary  bsion.     \}^\dt  art.  '*  Arteriosclerosis  "  in  a  following  volume.] 

ConsidLTablc  lesions  of  the  smaller  vessels  of  the  kidney,  "with  great 
thickening  of  their  walls  and  a  narrowing  of  their  lumen,  may,  however, 
exist  without  the  presence  of  any  cirrhosis. 

Albuminuric  retinitis  and  thickening  atid  rigidity  of  the  retinal 
vessels  are  common  accompaniments  of  grave  renal  disease;  more  especiallj 
in  the  liter  stages  of  chronic  Bright's  disease  and  in  the  granular  kidney. 

5.  Marasmus  and  Anoemia. — Renal  disease  frequently  produces  well- 
marked  aniemiu,  and  also  great  wasting.  The  extent  of  the  latter  maj  b© 
very  largely  concealed  by  the  presence  of  dropsy.  In  some  renal  di 
emaciation  is  one  of  the  early  symptotns.  The  wasting  of  renal  dii 
dependent  on  many  causes.  In  the  first  place,  such  patients  havi 
impaired  nutri.ion,  depemlcnt  on  serious  disordet^  of  the  gastro-int*'stinal 
tract :  the  appetite  is  poor  ;  nausea,  vcjmiting,  and  diarrhoea  are  common. 
The  tpiantities  of  albumin  lost  in  the  urine  arc  often  considemble,  especially 
in  chronic  Bright*s  disease  ;  and  in  this  way  the  nutrition  of  the  patieul 
is  still  further  affected,  since  such  patietits  frequently  pass  in  the  urint 
one-quarter  or  one  third  of  the  total  proteid  ingested.  Wasting,  however, 
may  be  a  marked  feature  of  renal  cirrhosis,  in  which  the  disturbance  of 
the  gastro-inte?stitial  functions  may  he  slight,  and  in  which  tVie  albumin- 
uria is  always  slight ;  the  emaciation  in  these  cases  resembles  the  rapid 
wasting  that  is  seen  experimentally  when  large  quantiiiea  cf  the  kidney? 
substance  are  removed,  a  condition  which  I  have  shown — at  any  rate 
experimentfdiy — to  bo  dependent  on  an  increased  disintegration  of  the 
proteid  tis^suea,  more  especially  of  the  muscles. 

Anasmia  in  renal  disease  ia  present  in  almost  all  cases  to  a  greater 
or  less  extent ;  but  it  is  specially  marked  in  chronic  Bright's  disease 
associated  with  drop-sv.  Such  patients  are  exceedingly  pale.  iJ 
patients  with  granular  kidney,  especially  in  the  form  of  it  seen  in  y 
persons,  are  also  frequently  very  pde  ;  and  the  anaemia  of  renal  dii 
like  the  wasting,  is  often  of  complex  origin,  ilany  patients  suflfer 
profuse  haemorrhages,  specially  from  the  nose  or  from  the  lu'inary  tract ; 
and  in  the  latter  case,  if  very  profuse,  it  not  improbably  arises  from  the 
pelvis  of  the  kidney.  The  dyspepsia  and  ju^astritis  necessarily  present  in 
this  disease  will  also  tend  lo  canse  ansemia,  and  it  is  probable  that  the 
widespread  disorders  of  nutrition  also  tend  in  this  direction. 

The  amemia  of  renal  disease  may  he  so  severe  as  to  approximate  in 
character  to  the  ancemia  of  pernicious  amemia ;  and  many  of  the  vascular 
mm-murs  characteristic  of  amemia  are  very  evident  in  cases  of  reoal 
disease. 

6*  Secondary  Inflammations. — Inflammatory  complications  are  com- 
mon in  certain  forms  of  renal  disease,  and  more  especially  in  chronic 


iseas^ 
fnP 


» 


GENERAL  PATHOLOGY  OF  THE  RENAL  FUNCTIONS 


337 


Bright  s  disease  associated  with  dropsy.  Such  patients  often  suffer  from 
septic  inflammations  of  the  skin  and  subcutuneous  tissues  after  incisions 
have  been  made  for  the  relief  of  dropsy  ;  and  it  is  well  known  that 
fomn\lable  septic  complications  are  mueii  more  apt  to  ensue  after 
incisions  in  the  treatment  of  renal  than  in  that  of  cardiac  flropsy. 

Deep-seated  in  ^animations  of  org;ans  and  of  serous  luemlinines  are  also 
very  frequent ;  and  low  forms  of  pneumonia  are  common  in  uremia  com- 
pliciiting  any  form  of  renal  disease.  Poricarditis  is  also  a  veiy  common 
complication  of  renal  di&ease,  and  it  is  remarkable  that  it  frequently 
aaeumes  a  latent  form  ;  other  inflammatory  complications,  such  as  pleurisy 
and  iveritonitis,  arc  also  not  uncommon. 

It  was  at  one  time  supposed  that  these  inflammatory  complications 
are  directly  dependent  on  the  presence  in  the  blood  of  the  toxic  sub- 
stances causing  unpmia.  Modern  knowlctlgo  has  shown^  however,  that 
these  inflrimmations  have  a  tnitiobic  origin,  and  that  in  renal  disease 
the  resistance  of  the  tissues  to  microbie  infection  is  seriously  diminished. 
As  mentioned  above,  in  the  see t ion  on  "  Urine/'  micro-organisms  are 
not  uncommonly  present  in  the  urine  of  Ihigiit's  disease  ;  it  is  prob- 
ablei  therefore,  tliat  these  organisms  are  ciix-ulating  in  the  blood  :  if  this 
be  the  case,  it  is  comparatively  easy  to  understand  the  frequency 
of  grave  inflammatory  eomplieations  in  this  disease.  Not  only  are 
inflammatory  compHeations  common  in  renal  disease,  but  they  rarely  run 
a  normal  course  :  thus  inBara ma tions  of  the  serotis  cavities  have  a  great 
tendency  to  become  purulent,  and  this  is  especially  the  case  in  peii- 
carditis. 

John  Rose  Bhadfokd. 
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Defliiitioti« — The  kidney  is  siiitl  to  l3e  pitbologicAlly  movable  when 
pressuio,  by  alteration  in  pasture,  or  by  changes  in  the  ciiaten^ion  of  iht 
surrounding  parts,  it  may  lie  displacefl  from  the  position  which  it  usually 
occupies. 

Normal  position, — There  is  a  considerable  variety  in  the  exact  siU 
of  the  kidneys  in  their  normal  condition  m  observed  in  difTerent  isy 
dividuals  ;  but,  in  general,  their  pnsilion  may  be  marked  on  the  anterinr 
Willi  of  the  abdomen  in  the  following  way  • — The  inferior  pole  of  the 
right  kidney  is  opposite  a  npot  3  cm.  above  a  jxiint  7  em.  from  the  Unea 
alba  on  the  horizontal  line  drawn  through  the  umlnliens.  The  level  of 
the  superior  pole  is  marked  by  a  fK»int  5  cm.  from  the  liriea  all>a  on  a 
horizontid  line  drawn  on  the  abdominal  wall  UJ  cm.  above  tbe  fanrizontiil 
umbilicjil  line.  The  axis  of  the  kiflney  corresponds  to  tbe  line  which 
Joins  these  p<4e,s,  and  its  hiluni  is  on  a  plane  interiKd  to  and  below  the 
edge  of  the  eighth  eostai  cartilage  opposite  the  middle  two-fourtha  of  the 
axial  line.  The  organ  thus  lies  at  the  meeting-place  of  the  hypochondriac* 
right  lumlmr,  and  epigastric  regions  as  these  are  oi*dinarily  defined.  On 
the  posterior  wall  of  the  abdomen  the  upper  pole  of  the  right  kidney  is 
5  cm.  external  to  the  tip  of  the  eleventh  thoracic  spine,  and  iu  lower 
pole  is  at  a  point  3  cm.  above  the  iliac  crest  and  7  em.  externa!  to  the 
medioHiorsiil  line.  The  left  kidney  lies,  usually,  1  cm.  higher;  and  ou 
each  side  the  back  of  the  kidney  crosses  the  twelfth  rib. 

The  kidneys  are  kept  in  their  places  to  some  small  extent  by  the 
pressure  of  the  surroinjdirig  visceni  nnder  the  eonstmtnt  of  the  muscles 
of  the  abdomen.  The  nature  and  amount  of  this  constraining  influence 
of  the  alrtlominal  wall  have  been  discussed  by  various  authors.  Sclmt* 
made  the  jirst  formal  attempt  to  demonstrate  its  existence,  and  it« 
amount  was  ealeulated  by  Maughton  ;  but,  on  acciuint  of  tbe  insuffi- 
ciency of  the  experimental  data  empb\v«xl,  the  results  arrived  at  are  not 
of  practiail  value.  Wcisker  {13-),  in  an  alile  paper,  has  demonstrated  by 
his  experiments,  made  in  Ludwig^s  laboratory,  that  the  intra  abdominal 
pressure  in  the  sense  of  a  retentive  force  is  insignificant.  The  only 
demonstrable  intra-al»dominal  pressure  when  the  al>dc*minal  muscles  are 
not  actually  contracting  is  the  hydrostatic  pressure  of  the  viscera  one 
upon  the  other.  The  viscera  during  life  are  soft  and  pbistic ;  and» 
as  they  are  closely  packed  together^  by  their  mere  weight  they  exercise 
a  certain  amount  of  pressure  the  one  against  the  other ;  so  that  when 
hardened  in  <<itu  they  are  mutually  faceted  anil  moulded  up<:»n  each  other. 
The  right  kidney  presses  against  the  back  f>art  of  the  al*dominal  wall 
posteriorly,  and  in  front  against  the  right  lobe  of  the  liver  above,  Uie 
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colon  below,  and  the  duofleniim  and  coils  o!  the  ileum  along  the  mesial 
border.  The  left  kidney  is  similarly  compressed  by  the  spleen  and 
stomach  above,  by  the  pixiicrens  medially,  and  by  the  jejunum  and  (to  a 
small  extent  extermdly)  the  descending  culun  below. 

The  adipose  capsule,  which  is  the  fatty  and  areolar  i*nvelope  of  the 
gland,  acts  as  a  semiHuid  pad  around  the  oriian*  By  dissection  it  can  be 
made  to  appear  as  having  a  iKitiia  of  rather  finn  connective  tissue  con- 
tinuous inwanls  behind  the  kidney  with  the  tunica  adventitia  of  the 
aorta,  and  above  with  the  subperitoneal  tissue  on  the  dia|ihrrigm.  A 
layer  of  aieolar  tissue,  without  fat,  continuous  with  this  below,  can  be 
traced  upwards  over  the  ventnil  face  of  the  kidney,  be^inninj^  at  the 
lower  border  of  the  ghintl  and  joining  the  deeper  layer  above.  To  this 
layer  Englisch  has  applied  the  t^itn  "  Hgamentum  suspen*3«>rium  renis"; 
but  tlie  same  atnicture  wiis  indicitted,  though  mmh  more  indefinitely,  by 
Bartholiruis  as  the  '^fascna  renum  "  twa  and  a  half  centuries  ago.  The 
tissue  of  this  capsule,  wbicli  in  the  child  is  simply  areolar,  becomes 
filled  with  fat  about  the  tenth  year^  more  especially  behiudj  Ijelow,  and 
external  to  the  giand  ;  Ijut  this  fat  is  much  softer  during  life  than  it 
appears  to  l>e  in  the  post-mortem  room,  and,  us  a  retentive  apjiaratus, 
the  entire  adipose  ca}>8ul6  is  of  it-self  of  but  mtxlerate  importance. 
Tutfier  (127)  hfis  carefully  described  this  capsule. 

The  peri  ton  e4il  reflexions,  on  the  front  of  the  kidney,  act  as  the  most 
important  faetom  in  the  iixafion  of  these  orgjins.  On  the  front  of  the 
right  kidney  the  serous  membrane  is  reflected  from  eaeh  siile  of  the 
ascending  colon  ;  on  the  front  of  the  left  kidney,  as  l^mdau  has  pointed 
outi  the  serous  rellexions  from  the  upjier  and  hjwer  bonlei-s  of  the 
pancreas  have  a  more  definitely  retaining  intlucnce.  These  attiiehments 
taken  together,  peritoneal  and  subporit<jneal,  are  in  genenil  suthciently 
strong  to  retiiin  tire  kidneys  in  place  in  an  opened  alidomen  when  the 
cadaver  is  raisetl  to  the  erect  posture  ;  and  in  only  four  out  of  twenty 
expei'imcnts  did  they  permit  of  displacement  from  gravity.  Upon  the 
relations  of  thej^e  peritoiiwil  ftdds  and  their  retentive  function  tlie  very 
importiint  jiaper  by  Weisker  (133)  must  be  consvdted. 

Many  forms  of  mis[>laeement  of  the  kidney,  not  attended  with  any 
considerable  degree  of  mobility,  have  been  described  from  time  to  time. 
The  most  important  of  these  hiive  bec^i  caudogued  l»y  Maedonald  llrowa 
and  other  authors.  These  malpositions  ai-e,  for  the  most  part,  of 
anatomical  rather  than  of  pithologiea!  interest ;  they  are  siddom  attended 
by  any  marked  disturlwiuces  of  function.  In  one  instJtnce,  however, 
doscril>ed  by  Hohl^  a  pelvic  kidney  was  an  obstacle  to  delivery.  A 
similar  csaae  is  recorded  by  Albers-Schonberg. 

The  kidney  has  normally  a  certain  di'giee  of  mobility.  Orieometric 
experiments  shosv  that  the  he^ilthy  organ  varies  in  size  with  the  varying 
conditions  of  bhj^jd- pressure,  anfl  of  v.ascular  dilatation  and  contrac- 
tion (35;.  The  surrounding  organs  are  lial>le  to  corresponding  variations  ; 
and,  in  consequence,  the  exact  contour  of  the  kidney,  faceted  by  the 
pressure  of  neighbouring  parts,  is  by  no  means  constant.     The  condition 


aaeertained  in  the  bodies  prepared  by  Professor  Curminghaiii's  ingetuotu 
meth<xl — in  wbieh  the  antero  -  ext-ernal  surface  is  trans vci*8ely  rid^dd 
between  the  hepatic  and  colic  areas — represents  a  common  but  by  no 
means  an  invariable  result  of  tfiis  miitnal  visceral  moulding. 

Abnormal  positions. — Almost  all  ixjssible  gradations  in  mobility  hard 
been  obser\erl,  from  the  normal  tliictiiiitions  in  size  due  to  the  coaditioa 
of  the  bhxKl  vessels,  and  the  normal  alt-erativins  in  position  in  the  different 
phases  of  the  respimtorv  cycle  ^  and  in  diilerent  postures  of  body,  f o  the 
extreme  condition  of  **  Hojiting/'  in  which  the  organ  can  be  gnispcd  by  the 
fingers  through  the  aklominal  wall,  and  moved  upwards  and  downw-jmls 
by  ex  tern;  d  pressure.  Dr.  Franks  (37)  recommends  the  following  ijimple 
method  of  testing  abnormal  mnbility.  The  jjatient  being  placed  on  the 
back^  or  else  in  the  lateroprone  jxjsition,  the  surgeon  grasps  the  flank  with 
his  left  band,  presiiing  his  thumb  in  front  below  the  costal  arch  and 
the  fingers  behind  below  the  twelfth  rib.  If  the  kidney  be  abnormally 
movable  it  cart  be  felt  at  the  beginning  of  ex[)iration  below  the  grasp  of 
the  hand.  If  the  right  hand  now  press  on  the  iimioiir  when  the  left 
has  rchixed  its  gnisp  the  gland  can  be  felt  to  slip  upwards  into  ita 
noi^ma!  |>ositinn.  This  method,  however,  is  not  always  successful  on 
account  of  the  conditions  of  the  surrounding  \^scera.  Knttner  regards 
the  desolations  of  every  kidney  which  n^an  be  felt  to  move  with  respimtioii 
as  imthological ;  but  this  view  has  been  contested  on  sullieient  grotmds 
by  Paul  AVagner. 

There  are  two  structural  conditions  in  which  the  kidrjey  exhibita  an 
abnormal  degree  of  mobility.  The  rarer  of  these  is  that  in  which  the 
kidney  is  partially  or  wholly  enveloped  in  a  meson ephric  fold  of  peri- 
toneum:  to  this  form  the  name  **  Floating  Kidney"  is  limit-eti  by  .Tenner 
and  Ne\nnan.  Thia  anomaly  is  generally  considered,  but  with  insnfhcient 
reason,  to  bo  congenital :  the  possibilit}^  of  the  secondary  production  of 
a  peiitoncii!  fuld  is  too  well  known  to  anatomists  to  exclude  the  possi- 
bility of  the  me.sonephric  fold  being  an  acquired  condition.  Examplas 
have  lieen  describe<l  by  Girard,  Roberts,  Crum»  HowttK,  Priestley, 
Henderson^  and  Steven.  In  Steven's  civse  there  was  undoubted  evidence 
of  displacement  from  tightdacing.  In  an  instance  noticed  in  the  dissccting- 
roomj  the  peritoneum  clothed  the  back  of  the  right  kifbiey  and  the  upper 
end  of  the  gland,  reaching  to  the  lower  border  of  the  hilum ;  but  the 
lower  border  was  not  completely  enveloped.  The  ascending  colon  was 
dispUced  nearly  to  the  mitldle  line,  and  tlte  renal  vessels  were  elongated 
and  toi*tuous.  Additional  cases  of  the  kind  have  been  described  by 
Franks  (38)  and  others. 

Cases  of  this  kind  cannot  be  clinically  distinguished  from  those  of  the 
second  form,  and  the  methods  of  treatment  are  practically  the  sunm 
(Bruce  Clark),  If»  however,  the  existence  of  a  mesonephric  fold  be 
gusjMK'ted,  the  method  of  operation  should  bo  by  anterior  abdominal 
section  and  intra-peritoneal  fixation, 

'  Landau  (p.   2i4)  denies  the  moromcnt  of  the  liidney  with  respiration,  bnt  Ismel  haa 
both  fte*5ii  and  ftlt  these  movenH-nti  in  lumlj*r  aoeiiotis  (CI). 
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I  In  the  majoritv  of  cases  there  is  no  mesonephri*;  fold  of  peritoneum, 
and  the  gknd  raoves  within  a  lax  areolar  cat^sule.  Hill>ert  distinguishes 
two  grades  of  these  cases:  in  the  first  only  the  inferior  pole  and  not  more 
than  the  lower  half  of  the  kidney  can  be  felt ;  this  he  calls  the  *'  jmlpahle 
kidney  " :  in  the  second  the  whole  kiiiney  can  l>e  felt,  atiil  can  be  isolated 
with  the  fingers  ;  this  he  calls  the  "movaWe  kidneyJ'  Usnally,  however^ 
the  name  movable  kidney  is  indiscriminately  used  for  exam  files  of  Ivoth 
grades  (JennerXand  the  condition  of  mobility  has  been  nanietl  Nephroptosis, 

This  condition  is  met  with  at  least  seven  times  more  commonly  in 
females  than  in  m.des.  Kuttncr  asserts  that  one  woman  ont  of  every 
^ye  or  six  in  the  polyclinic  of  the  Augusta  Hospital,  Berlin,  had  a  patho- 
logically movable  kidney,  but  this  must  be  taken  in  conTieetion  with  his 
definition  of  mobility  ;  indeed,  this  want  of  agreement  as  to  the  limit  of 
normal  and  abnormal  mobility  vitiates  all  the  statistics*  Niehans  finds 
it  in  about  the  same  proportion  in  Berne*  ^Matbieu  found  80  cases  out 
of  306  women  examined  in  Paris  {81),  Diet!  regards  this  condition  as 
more  common  among  the  Poles  than  among  other  peoples  ;  hut  the 
statistics  given  by  Skcirczewsky  do  not  bear  this  out,  as  he  only  found 
movable  kidneys  in  3  1  jicr  cent  of  1030  females,  and  in  0  76  per  cent 
of  392  males*  Oser  found  that  10  per  cent  of  the  women  whom  he 
ejtamined  in  Vienna  suffered  from  this  dis|'lacement. 

Statistics  of  300  cases  show  that  the  right  kidney  only  was  movable 
in  82  per  cent;  the  left  in  10  per  cent  ;  and  both  in  8  per  cent.  Of 
these  300  cases  87  per  cent  were  females,  ami  13  percent  were  males* 
Senator  says  that  movable  kidney  is  as  common  among  the  rich  as  among 
the  poor,  and  he  estimates  that  one  case  exists  in  ex^vy  13D  of  sick 
women.  The  majority  of  the  women  in  whom  this  condition  has  been 
found  Avere  multiparas ;  but  in  most  of  the  eases  which  ha^e  been  care* 
fully  noted  the  displacement  appears  to  have  begun  at  or  shortly  after 
the  first  pregnancy.  It  is  most  commoidy  met  with  between  the  agea 
of  thirty  and  forty ;  but  cases  in  children  have  been  described  by  Hirsch* 
sprang,  Keppler,  Steiner,  Wilks,  Haward,  Albarran,  Drummond,  Gilford, 
and  others. 

The  character  of  the  mobility  is  not  always  the  same ;  the  gland  may 
slip  up  and  down  within  the  loose  capsule,  the  motion  being  compared  by 
Morris  to  "cinder-shifting'*  (86) ;  or  the  kidney  and  its  capsule  may  move 
on  the  hinder  wall  of  the  al>domcn.  In  this  case  the  gland  may  sh'p 
beneath  the  peritoneum,  or  the  serous  membrane  may  be  attached  to  its 
surface  anteriorly  ;  but  the  marginal  connections  may  be  lax  enough  to 
allow  of  the  gland  n^jving  forwards  and  inwards,  dragging  the  membrane 
with  it*  Cases  of  this  kind^  such  as  those  described  by  Jago  and  Gilford, 
simulate  the  n-ue  floating  kidney.  In<lcefl,  it  is  so  difficult  to  draw  the 
line  bi-^tween  them,  that  it  is  prcibalile  that  some  of  the  examples  which 
have  been  referred  to  that  group  may  really  be  of  this  nature. 

These  conditions  are  rarely  noticed  in  the  dissecting-room,  owing  to 
the  position  in  which  the  boily  is  dissected,  and  to  the  increased  solidity 
of  the  adipose  capsule  after  deatL     In  the  records  of  6000  autopsies  at 
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the  Berlin  Charitp,  Lamlaii  found  four  cases  ouly  In  which  a  inovBble 
kidney  h.ttl  Iweu  noted;  out  of  160)  at  GiiyX  Durham  noted  two  only; 
out  of  5'>no  at  Oppolzcr's  Clinic,  Rollct  foun^l  twenty-two ;  and  Sir 
Andrew  Clark  etJited  that  he  liad  met  with  oidy  two  examples  in  the 
course  of  4000  post-mortem  examinations. 

The  usual  direction  of  the  displacement  is  downwards,  forwards  juid 
inwards  ;  and,  in  slipping,  the  or^an  usually  rotates  so  that  the  upper  end 
and  outer  border  movo  foiwards,  imd  the  hilum  is  directed  inwards  and  a 
little  backwards  ;  the  extent  of  the  motion  licing  apparently  limited  by 
the  length  of  the  vessels.  Adhesions  or  alterations  in  the  snn'oimdirig 
viscera  may  lead  to  modifications  in  the  direction  of  the  displacemeriL 
The  records  of  operation  testify  to  the  variety  of  positions  which  the 
gland  may  assume,  such  as  those  descrihed  by  Urag  and  others.  Moflkr 
found  the  gland  with  the  hilum  directed  upwards,  and  its  convex  border 
lying  hori7ontally.  All  forms  are  ii:^iially  ass*>ciated  with  a  medial  dis- 
placement of  the  ascending  colon,  atid  the  gland  is  usually  below  the 
level  of  the  duodennm  (Aherle).  In  many  cases  there  is  a  remarkable 
absence  of  pennephric  fat,  but  even  this  is  by  no  means  invariable 
(Durham). 

Causes. — This  displacement  is  not  uncommonly  associated  with 
others,  such  as  hernia  or  retroflexion  of  the  uterus ;  sometimes  it  is  part 
of  the  general  relaxation  of  \isceral  connections  named  Enferaptosv^ 
which  has  been  described  by  Glenard,  Ewald,  and  more  recently  by 
Grasset  and  Ivauzier  [vide  art.  ^^Enteroptosis,"  voL  iii.  p.  587].  Landau 
noticed  that  in  most  of  his  cases  the  abdominal  walls  were  flaccid; 
but  the  kidneys  are  not  movable  in  all  eases  of  pendulous  abdomen. 
Any  conditions  which  relax  the  abdominal  walls  certainly  seem  to  dispose 
to  this  affection  ;  and  in  this  manner  we  can  explain  the  mobility  of  the 
two  kidney  a  noted  by  Siredey  after  hysterectom}*.  The  range  of  motion 
varies  from  3  or  4  cm.  to  25  cm.  In  a  case  described  by  Dr.  Bindley 
the  kidney  is  described  as  moving  under  the  peritonenm  over  a  space 
which  is  called  a  circle  with  a  diameter  of  8  or  9  inches. 

The    predisposing    causes   are   relaxation   of   the    aWlominal   wall, 
diminution   of   the    perinephric  fat,   and    congenital    elongation    of    the 
ves.'sels.     Indeed,  it  is  prokible  that  in  most  of  the  cases  there  has  been 
some  such  congenital  predisposition  to  the   displacement ;   possibly,  as 
Weisker  has  supposi?d,  where  a  wide  interval  exists  between  the  hiyers  of 
the  mesocolon,  nephroptosis  may  be  specially  liable  to  occur.      In  the    fl 
ancient  doscriptiou  of  dislocation  of  the  kidney  given  in  Pedemontanns'    " 
edition  of  Me  sue  8  works,  too  frequent  waiTu  bathing  is  assigned  as  a 
prediisposing  cause  (1581,  p.  74  1).     The  immediate  cause  of  the  disloca- 
tion may  be  a  blow,  a  fall,  a  twist  of  the  spine,  or  the  carrying  of  a 
weight  on  the  hack  when  the  body  is  bowed  forwards,  violent  coughing,    m 
or  straining  in  vomiting  or  partnrition.     Treves  has  seen  a  normal  kidney    ■ 
worked  out  of  \t%  place  by  a  ^ngorous  masseuse  who  mistook  it  for  ft 
fsBcal  mass.    There  is  no  doubt  of  its  frequent  association  with  pregnancy, 
a  change  which  disturbs  the  peritoneal  relations  of  so  many  of  the  viscerai 
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and  most  cases  are  recognised  for  the  first  time  when  the  abdominal 
parietes  are  relaxed  after  parturition,  Giieneau  de  Miissy  attempts  to 
account  for  its  heing  more  commonly  met  i\ith  on  the  ri^ht  thnn  on  the 
left  hy  the  supp^jsiiion  that  the  uterus  rises  more  on  that  side.  Landau 
believes  the  dragging  influence  of  a  colon  distended  with  faeces  to  have 
some  effect  in  the  production  of  displacement ;  hut  this  factor  is  under- 
%^alucd  hy  Champneys,  the  tninslator  of  his  monogra]»h  (p.  279). 
Cruveilhier  long  ago  pointed  out  the  influence  of  tight  lacing  as  a  cause 
of  displacement ;  and  tliia  cause  has  been  rc^fhrmt^d  liy  Bartels  and 
Midler- Wariicck  ;  the  latter  hlames  also  the  laced  bodices  used  in  some 
countries.  The  ohjcctions  of  Landau  (p.  275),  who  discredits  the  dis- 
placing in^iience  of  the  stays,  have  ht*en  fully  answered  by  Manassein, 
by  Kuster  of  Marbui^g,  and  by  Hertz;  the  last-named  author  shows  that, 
in  most  cases,  the  tight-lace  line  on  the  liver  is  on  the  siime  level  as  the 
upper  pole  of  the  kidney.  Thus  pressure  on  the  liver  may  Ije  transferred 
to  the  right  kidney  and  may  dislocate  it.  The  drag  of  heavy  ganaents 
fastened  round  the  waist  also  exercisses  a  displacing  influence ;  and 
Sophia  Chamney  !ias  pointed  out  that  this  drag  is  even  more  injunous 
in  the  woman  than  it  would  be  in  the  man  ;  on  account  of  the  smaller 
lumbar  curve  and  the  greater  shallowness  of  the  bed  of  the  kidney  in  that 
sex.  The  wearing  of  high-heeled  shoes  is  also  blamed  by  Von  Koranyi 
as  predisposing  to  it  by  altering  the  luml:»ar  curve. 

In  many  cases,  falls,  fits  of  coughing,  the  jolting  of  carnage  exercise, 
violent  retching,  and  so  forth,  have  led  to  the  tirst  recognition  of  the 
condition,  if  they  have  not  been  its  producers  (Henoch,  Ferher,  Le  Ray, 
Defontaine). 

Symptoms* — Out  of  270  cases  in  which  nephroptosis  was  determined  by 
palpation,  there  were  no  symptoms  of  distress  in  130;  of  the  remainder, 
72  suffered  from  various  neuroses  arising  from  the  uneasiness  felt  in  the 
kidney,  from  slight  pressure  eflects,  and  from  apprehensiun  that  this  mal- 
position might  at  any  time  give  rise  to  more  serious  trouble  ;  while  in 
68  the  condition  ^vas  accompanied  by  symptoms  of  a  more  seiious  nature 
(Curschmann).  The  sensation  is  one  of  weight  and  di-agging  with  occasional 
colicky  pains,  and  a  sickening  feeling  when  the  kidney  is  pressed  upon.  This 
pain  incre^ises  markedly  during  the  incidence  of  the  catamenia.  Some- 
times these  sensations  are  intennittent,  and  have  been  comimred  by  some 
patients  to  the  sensation  of  quickening  ;  indeed  the  symptoms  have 
actually  been  mistaken  for  pregnancy  (83).  (See  also  iJaranyi.)  In 
some  cases  the  symptoms  disappear  during  pregnancy,  the  enlarged 
uterus  aTid  the  increase  in  the  amount  of  retroperitoneal  fat  dining 
that  condition  supporting  the  organ. 

The  catiimenial  aggravation  of  the  characteristic  sensations  has  been 
pointed  out  by  Becquet,  Laneereaux,  Sawyer,  and  Fourrier ;  and  has  been 
regarded  as  indicating  an  etiological  connection  between  the  conditions  i 
but  although  there  is,  as  Virchow  showed,  a  vaso -motor  connection 
between  the  uterus  and  the  kidney,  yet  it  is  difficidt  to  see  how  any  tem- 
porary increase  of  blood -pressure  can  cause  permanent  mobility,     Guyon 
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describes TSiiwwIi  first  became  noticeable  in  the  menopauBe,     In  tluA 
connection  a  case  published  by  Dr.  Forgiison  of  Perth  is  particularly 

interesting. 

The  more  troublesome  effects  of  nephroptosis  are  twofold,  disturbanoei 
of  the  digestive  cutimI,  and  obstniction  of  the  ureter  or  the  renal  ^^estcL 
Besides  thrse  there  are  cortain  pressure  effects,  such  as  **  kidtiey-pain,**  in 
the  kneej  IutI,  or  along  the  out^ir  side  of  the  thigh »  and  also  along  the 
genito-cnual  ncn^e  in  males,  together  with  neuralgic  pains  in  circum- 
scribed areas  of  the  l>ody-waU ;  Bometimes  on  the  opposite  aide  to  thAt  ot 
the  diaplactd  kidney.  In  rare  cases  a'dema  of  the  right  leg  has  lieen 
seen  from  pressure  on  the  common  iliac  Tein  (Landau) ;  while  there  h  at 
least  ouQ  (*as!e  on  record  of  thrombosis  of  the  inft*rior  vena  cava  (Girard)  (43). 

The  disturbances  affecting  different  parts  of  the  digestive  caaal  m 
sometimes  very  severe.  Mathieu  states  that  the  percentage  of  caaee  ol 
movable  kidney  in  dyspeptics  is  very  large ;  and  it  is  well  in  cases 
of  unaccountiible  disorders  of  digestion  to  search  for  the  existence  of 
nephroptosis.  The  sTOptoras  are  gastric  pain,  loss  of  appetitti,  frequent 
vomiting,  and  the  other  signs  of  gastnc  catarrh ;  the  bowels  are  often 
obstinately  const i pat cd,  the  body  becomes  emaciated,  and  sometimes 
jaundice  supervenes,  lasting  a  few  days,  disappearing  and  recurring.  In 
some  cases  the  resnlting  exhaustion  has  almost  proved  fauil  (Faulder 
W-liite).  In  other  instances  intestinal  obstniction  has  Wen  attributed  to 
renal  pressure  (Uolk-t,  Dora).  In  others,  again,  obstinate  ftecal  acciunulA- 
tions  were  associated  with  nephru ptosis  (Kidd)*  The  gastric  s^^mptoma, 
first  described  by  Dietl  in  1864,  are  liable  to  sudden  and  violent  exace^ 
bations,  or  *' gastric  crises/'  attended  with  alxlominal  tenderness,  ainl 
sometimes  with  a  slightly  raised  temperature.  These  symptoms  last  a  day 
or  two»  disappearing  if  the  patient  continue  recumbent ;  but  aro  apt  to 
return  when  the  body  reasaumes  the  normal  upright  position,  Diunng 
the  crises  there  is  usually  a  transitory  jaundice  such  as  tliiit  described 
in  H.ilti  White's  cases.  In  rare  cases  exacerUitiona  of  this  nature  havtj 
ended  in  peritonitis  which  has  proved  fatal  (BeiTy).  The  appearance 
of  the  patient  in  sevend  cases  has  l>een  suggestive  of  malignant  disease 
of  the  stomachy  as  described  by  Lochhead. 

The  amount  of  displacement  is  not  necessarily  commensurate  with  iho 
severity  of  the  symptoms,  Edelwhls  has  noticed  that  sometimes  the 
cases  with  the  most  distressing  symptoms  are  those  in  which  the  kidney 
has  comparatively  small  range  of  movement. 

Another  series  of  disturbjinces  may  bo  met  with  in  cases  of  nephro- 
ptosis. After  some  rapid  or  \4olent  movement  there  is  a  sudden  accession 
of  intense  and  sickening  pxin;  the  abdomen  becomes  distended;  the  region 
of  the  kidney  becomes  excessively  tender;  giddiness,  fuintnesa,  and  some- 
times delirium  supervene ;  the  pulse  is  small ;  the  skin  is  covered  with  a 
cold  sweat ;  the  urine  becomes  scanty,  dark  in  colour,  and  sometimes  con- 
tfiins  albumin  and  tube  casts.  The  symptoms  increase  for  three  or  four 
days  and  thon  subside,  recovery  being  generally  accompanied  by  a  copious 
flow  of  clear  urine.     These  violent  attacks  have  been  attributed  by  Diet! 
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and  Ebstein  to  the  wetlgiDg  of  t'ho  kidney  into  the  6ul>peritaneHl  tissue  \ 
and  by  Gilewskj  to  acute  hj'dronephrosis  from  the  impiction  of  the 
kidney  between  the  last  lib  and  the  vertebnd  column  :  and  to  them  has 
been  applied  the  name  rena]  incarceration,  fiutii  a  supposed  analogy  with 
the  strangulation  of  a  hei  tiia.  Landau,  howevor^  from  his  own  experi- 
mantSy  as  well  as  from  those  of  Robinson  and  of  Perls  and  Weissgerber, 
has  made  the  suggestion  that  they  are  due  to  torsion  of  tlie  renid  vein, 
as  the  pathologitid  conditions  are  very  like  those  which  result  from  the 
experimental  deligation  of  that  vessel.  Newman  also  in  the  course  of 
several  operations  has  verified  the  existence  of  this  vascular  t-orsion  due 
to  rotation  of  the  kidney ,  giving  rise  to  paroxysmal  ha^maturia  (95*  96). 
In  these  cases  temporary  albuminuria  and  tube-casts  were  <hie  to  mechanical 
bypenemia  ;  and  Newman  found  in  one  case  that  the  rotation  of  the  kidney 
around  its  shorter  axis  had  twisted  the  ureter  and  blood-vessels  round  each 
other. 

Another  series  of  distressing  symptoms  may  arise  from  obetniction 
of  the  ureter  occurring  in  a  like  manner  from  the  rotation  which 
accompanies  the  descent  of  the  kidney.  The  same  kind  of  kinking  which 
has  l;een  described  as  affecting  the  veins  must  take  ]>la*.'e  in  the  ureter; 
and  this,  by  its  frequent  repetition,  leads  m  proeesf*  of  time  to  ddatution 
of  the  pehis  of  the  kidney,  and  so  to  hydronephrosis.  The  proLese  of 
dilatation  has  been  carefully  worked  out  by  Lanilau,  who  has  exjilained 
the  mechanism  of  its  occurrence.  Cases  illustrative  of  this  effect  have 
in  described  by  Hare,  Pernice,  Ahlfeld,  Cole,  Clement  Lucas,  and  Morris 
(87).  In  some  of  the  83  caaea  described  by  Terrier  and  Ruidoin  it  is 
ahown  that  the  ureter  has  become  permanently  distorted  by  the  occurrence 
of  local  intlammatory  action,  producing  adhesions.  For  recent  experi- 
menta  on  the  mechanism  of  these  intermitting  hydronephroses,  see 
Tuffier(128). 

As  a  consequence  of  tlie  interference  with  the  vessels  due  to  displace- 
ment, the  movable  kidney  is  liable  to  atrophy,  this  change  being  secondary 
to  the  displacement.  In  other  pathological  conditions  in  which  the  kidney 
increases  in  size  and  weight,  displacement  may  take  place,  but  this  is  only 
a  secondary  consequence  of  the  enlargement.  Thus  tuberculous,  carcino- 
matous, and  sarcomatous  kidneys  may  become  movable  and  slip  down- 
waitis.  Calculi  have  also  been  found  in  displaced  kidney,  and  consequent 
pyelitis  has  been  described  by  Dickinson,  Fritz,  and  Hickinbotham, 
\Vhile  in  general  there  is  very  little  change  in  the  nature  and  amount 
of  the  urine  in  nephroptosis  (Rosenstein,  Henoch)  (54),  yet  sometimea 
there  is  periodic  polyuria,  as  in  the  case  described  by  Oppenheimer. 
Apolant  accounts  for  this  by  supposing  the  nerves  to  be  stimulated  by 
the  displacement. 

As  a  collateral  reflex  concomitant  of  movable  kidney  tachycardia  has 
been  noted  by  Eccles.  Certain  conditions  of  the  surroiuiding  viscera 
have  been  occasionally  found  to  accompany  nephroptosis.  The  liver 
frequently  shows  deformation  from  the  same  causes  which  have  caused 
the  renal  displacement,  especially  from  tight  lacing ;  and  the  kidney  may 
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ha  adherent  to  the  anterior  edge  of  its  right  lobe.  The  gall-bladd«sr  hii 
been  found  dilated  in  a  few  instances  (88). 

But  the  most  chiiracterii^tic  of  these  changes  in  nejghbotiring  orgaiL^ 
is  the  dilatation  of  the  stomach  which  Rirt<^ls  of  Kiel  has  described,  and 
attributes  to  the  forward  displacement  of  the  gland  pressing  od  the  fired 
descending  portion  of  the  doodentim,  and  so  mechanically  oV>strncting  the 
normal  passage  of  the  chyme*  This  \\^\v  ia  supported  by  Mathieu  (82), 
Stiller,  and  Miiller-Wameck,  In  Franks*  case  a  periloneaJ  band  from  the 
upper  portion  of  the  kidney  >vas  attached  to  the  duodenum  in  such  a  manner 
that,  when  the  kidney  was  drawn  down,  the  kind  dragged  upon  the  duo* 
demini  and  kinked  it,  thns  practically  occluding  its  lumen.  Similar  ^ntniU 
have  been  seen  by  Lenharz  and  Weisker,  and  I  have  been  able  to  demon- 
strate the  existence  of  folds  of  peritoneum  of  this  nature  in  Bubjects  in 
our  dissecting-room,  Thia  condition,  which  woidd  have  been  missed  \h 
Franks*  case  had  the  operation  been  performed  retroperitoneally,  ia,  I 
have  reason  to  believe^  not  very  uncommon,  and  furnishes  a  natui'al  and 
adei]uate  explanation  of  the  gitstric  disturbances.  Such  bands  may  pan 
occasionally  from  the  upper  part  of  the  duodenum,  but  they  are  moro 
commonly  attached  to  the  middle  or  lower  j>art  of  the  descending  portion, 
in  the  porition  nearly  opposite  that  at  which  the  bile-duct  enters.  The 
drag  of  the  peritoneum  on  the  duodenum  is  probably  the  commonest  cau»e 
of  the  temporary  jaundice  which  often  accompanies  the  gastric  crisis^  and 
of  the  dilatation  of  the  galb bladder.  The  objections  which  Oscr  hjis 
brought  against  Bariel^'  hy|>othesi3  do  not  apply  to  that  of  Franks;  on 
the  contrary  they  rather  favour  it  (100)*  Edebohls*  opinion  that  the 
gastric  crises  are  due  to  traction  upon  the  nerves  of  the  solar  plexus  {loc, 
di.)  ia  unsupported  by  any  evidence,  and  is  insufficient  to  account  for  the 
gastric  enlargement  and  jaundice.  Newman's  suggestion  that  the  jaundice 
is  the  result  of  concurrent  biliary  colic  or  cataiTh  of  the  bile-duct  leaves  the 
freqnency  of  the  coincidence  unexplained ;  as  does  that  of  Lindner  that 
the  jaiuidice  arises  from  a  reflex  spasmodic  stricture  of  the  bile-duct  It 
is  improbable  that  the  displaced  kidney  itself  can  ever  preas  on  the  bile- 
duct  or  on  the  diverticiiluni  Yateri  m  Litten  supposed.  Adhesion  of  n 
movable  left  kidney  to  the  descending  colon  has  likewise  been  met  with 
aa  a  result  of  circumscribed  adhesive  peritonitis, 

Weisker,  in  the  p^iper  already  quoted,  has  called  attention  to  the 
close  connection  of  the  ligaraentum  hefwito-cluodcnale  to  the  bile-duct, 
which  lies  in  its  sharp  border;  and,  as  that  fold  is  directly  continuous 
with  the  peritonea!  capside  of  the  kidney,  it  is  difficidt  to  imagine  any 
very  groat  displacement  of  the  kidney  taking  place  without  an  interfer* 
cnce  with  the  duct.  Fischer- Benzon  has  described  the  coeidstence  of  a 
dilated  ca-cnm  ^nth  nephroptosis. 

Dlagrnosls. — Generally  si^eaking,  the  diagnosis  of  movable  kidney  is 
not  diflicidt ;  careful  pilpation  by  Franks'  method  usually  suffiees  to  detect 
the  tumour*  The  peculiar  sickening  sensation  when  it  is  squeezed,  and 
the  position  and  form  of  the  swelling,  are  characteristic.  Sometimes  there 
is  a  clearer  percussion  note  than  usual  in  the  lumbar  region  (Guttman);  lut 
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this  is  a  very  variable  character.  I  have  found  the  ostml  clull  percui^sion 
note  in  a  case  in  which  the  Icidney  was  much  displaced  ;  and  Laiirlan  has 
also  noted  the  un  trust  worthiness  of  this  sign.  The  conditions  which  most 
simulate  it  are  those  phantom  contractions  of  the  recti  and  internal  oblique 
or  transversalia  muscles  which  appear  as  oval,  smfK>th,  defiiiito  tumours  j 
hut  these  resolve  under  chloroform,  and  although  a  movable  kidney 
usually  returns  to  its  normal  place  under  an  anaesthetic,  yet  it  is  easy 
in  such  cases  by  bimtinunl  palpation  to  ascertain  the  mobility  of  the  gland. 

There  are  no  pathognomonic  symptoms  of  movable  kidney  ;  but  in 
cases  where  unaccountable  gastric  crises  occur,  or  intermittent  hydroneph- 
rosis can  be  diagnosed,  a  movalile  kidney  may  be  suspected.  As  most 
of  the  conditions  which  are  liable  to  bo  confounded  with  it  show  dis- 
tinctive characters,  in  obscure  cases,  when  the  tumour  itself  is  not  dis- 
tinctly palfiable,  the  diagnosis  is  generally  arrived  at  by  a  process  of 
exclusion.  Faecal  accumn  hit  ions,  hydrosalpinx,  omental  tumourSj  cancer 
of  the  colon,  enlarged  gall-bladder,  the  ** tight-lace  lobe"  of  the  liver, 
ovarian  tumours,  and  hydatid  disease  have  all  been  taken  for  nephro- 
ptosis, hut  can  usually  with  care  l>c  discriminated.  On  this  subject 
Landau  has  made  some  acute  observations.  The  diagnosis  of  enlarged 
gall-bladder  from  movable  kidney  is  treated  more  fully  in  the  chapter 
on  "Diseases  of  the  Galbbladder"  (p.  220), 

Treatment, — The  treatment  of  movable  or  floating  kidney  is  twofold 
— palliative  and  operative.  In  cases  in  which  thirc  are  no  symptoms,  or 
merely  tri\ial  neuroses,  the  constraint  of  a  welbfittiiig  tight  jersey,  put  on 
before  the  patient  rises  from  bed,  c^irefnl  attention  to  the  bowels,  and  the 
avoidance  of  violent  exercises,  such  as  dancing  and  running,  generally 
suffice  to  avert  more  serious  discomfort.  If  these  prove  insufficient  to  fix 
the  kidney,  some  more  direct  means  of  support  may  he  used,  such  as  a  well- 
fitting  abdominal  belt  extending  from  Poupart's  ligament  to  the  seventh 
rib,  or  Landau's  abdominal  stays  witli  busks  extending  to  the  pubes. 
Massage  has  been  recommended  by  Landau  and  by  Eisenberg;  and 
general  treatment,  especially  ferruginous  tonics,  strychnine,  and  local 
douches  or  shower-baths,  often  proves  of  service. 

Many  forms  of  s|>ecial  retentive  apparatus  have  been  devised.  Gu^neau 
de  Mussy  suggested  the  use  of  an  Lshaped  pad  beneath  the  abdominal 
binder,  the  horizontal  leg  being  placed  below,  and  the  vertical  external  to 
the  gland.  Ellinger  recommenda  a  special  form  of  bandage.  Smith  in- 
vented a  truss  with  a  straight  spring — not  oblique  like  that  of  a  hernia 
truss ;  the  posterior  end  is  provided  with  four  small  pads  which  rest  two 
on  each  side  of  the  spinal  column  ;  and  the  anterior  f>ad  is  a  soft  rubber  air- 
cushion  which  can  be  inflated  to  the  required  degree  of  tension.  A  some- 
what similar  truss  is  recommencled  by  Niehans  (97 )^  and  a  crescentio  rubber 
air-pad  has  been  devised  by  Stifler,  A  similar  pad,  invented  by  Bigg,  is 
described  in  the  Brithh  Mrdiml  Jfrnrfial  (11). 

For  local  pains  hot  fomentations  and  sedatives  may  be  used.  Althaus 
has  recommended  the  hypodermic  injection  of  antipyrinc ;  and  the  j^in 
which  sometimes  supervenes  in  these  mild  C4ise8  from  unwonted  exercise 
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generally   subsides  with   rest,   fomentations,   poultices,    and    belladoimi 
plasters. 

When,  however,  the  Bjmptoiiia  are  severe,  and  retentive  appankni 
does  not  relieve  them,  or  U  not  easily  borne,  aurgical  int^rfei^ncc  U  called 
for.  Two  operations  have  been  proposed ^ — Nephrectonny  and  Nepbitar- 
rhaphy.  The  former  has  been  advocateii  by  Keppler,  who  regard  i 
movable  kidney  as  a  continual  menace  to  life  ;  but  it  is  a  senoiis  oper^ 
tion,  and  of  the  thirty  cases  recorded  lieiween  1870  and  1887  nine  wen 
fatal  The  6rat  recorded  extirpation  of  a  movable  kidney  waa  perfonnej 
by  Dr.  Gilraore  of  Mobile,  Al^  in  1870,  Of  the  fatal  cases  one  tt 
interesting,  as  the  excised  gland  proved  to  be  the  only  kidney  pctftsetted 
by  the  patient,  who  in  consequence  died  of  uraemia  on  the  eJeventh  dxy 
(Polk).  Meriwether  more  wisely  sutured  the  solitary  kidney  in  a  ca«e  of 
displacement.  Crises  like  that  recorded  by  Hager  are  also  calculated  to 
make  us  hesitate  to  advise  nephrectomy,  except  in  tbose  instances  in 
which  the  displaced  organ  is  hopelessly  diseased.  Adding  in  the  mom 
recent  cases  which  have  been  recorded  since  the  pulilieation  of  X^wmima 
list  in  1888,  the  mortality  of  this  operation  up  to  date  has  been  23  f>er  cenL 

The  operation  of  nephrorrhaphy — suture  of  the  movable  kidney  to  the 
abJominal  wall — was  introduced  by  Hahn  in  1881  ;  and  waa  first 
practised  in  this  country  by  Newman  (94).  This  is  a  much  safer  opcmtion ; 
Keen  has  tibulated  134  cases  in  which  it  has  been  performed,  oat  of 
which  only  four  were  fatal;  Neumann  has  collected  records  of  274  caoei^ 
out  of  which  only  1*82  per  cent  were  fatal ;  and,  still  later,  Albantin  givoi 
the  statistics  of  374  cases,  showing  a  mortality  of  1*87  per  eeuL  Theie 
statistics  justify  the  term  "simple  and  safe,*'  which  Mr.  Clement  Lucas 
has  applied  to  the  operation.  The  French  authors  in  general  call  the  ^ 
operation  nephrope.ria^  a  name  invented  by  Le  Dentu,  after  the  analogy  offl 
the  name  of  ht/sferopexia  applied  to  utero- fixation  by  Trekt. 

The  different  methods  of  nephrorrhaphy  have  been  experimentally  in- 
vestigated by  Van  der  Lee  and  Triomi ;  but  generally  the  operation  is  per- 
formed l>y  the  himbar  incision.  The  objects  of  the  operation  are  to  ^x  the 
kidney  and  its  capsule  to  the  abrlominal  wall,  to  attach  the  kidney  to  its 
capsule,  and  to  reduce  the  size  of  the  ca\ity  in  which  the  kidney  movei. 
The  incision  needed  is  usually  a  little  over  8  cm.  long,  and  is  carried  from 
a  point  1  cm.  below  the  last  rib  close  to  the  outer  border  of  the  erector 
spina?,  obliv|Uely  downwards  and  outwards  towai*ds  the  iliac  crest ;  the 
fatty  ttipsule  is  to  be  opened,  and  if  loose  a  p*ut  of  it  should  be  ctit  away* 
Herczel,  Tillmanns,  and  Lloyd  have  recommended  the  incising  of  the 
fibrous  capsule  so  as  to  denude  the  cortical  substance  (9,  22).  The  operation 
requires  to  be  varied  to  suit  the  case.  M*Cosh  points  out  that,  accord- 
ing  to  eircunwtances,  the  fatty  capsule  may  or  may  not  be  opened  ;  it 
may  suffice  to  pass  the  sutures  through  it,  or,  the  fatty  capsule  being 
opened,  the  sutures  may  be  passed  through  the  fibrous  capsule,  or  through 
the  parenchyma  of  the  gland  ;  or  the  fibrous  capsule  may  be  partly 
stripped  off.  The  incision  described  usually  gives  sufficient  room  for  tlui 
subsequent  proceedings ;  Ceccherelli,  however,  found  it  necessary  to  resect 
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the  eleventh  and  twelfth  riba,  but  his  patient  died  from  the  conBeqiiencea 
of  his  wounding  the  pleura.  It  is  seldom  necessary  to  drill  the  last  rib 
and  suture  the  gland  to  it,  as  was  done  by  LowsouJ  In  one  of  Walther'e 
eases  where  a  reoperation  was  required,  he  found  it  desirable  to  suture 
the  kidney  to  the  costal  periosteum*  The  sutui'es  may  be  silk,  kangaroo 
tendon,  or  silkworm  gut ;  but  they  must  be  Btrong,  as  Newman  hits  found 
that  those  which  tmvei-se  the  kidney  substanee  are  very  rapidly  destroyed. 
They  are  most  conveniently  inserted  by  the  eimilar  Haged<>rn's  needle. 
Newman  uses  a  di-ain  age -tube  ;  but  Morns  recommends  picking  the 
wound  with  gauze  or  lint.  Two  to  four  stitches  are  usually  enough,  the 
Btitures  being  inserted  as  widely  apart  as  possible  in  the  gland  (Treves). 

In  CcOseii  where  the  diagnosis  is  doubt fub  the  intrapentoncal  operation 
is  recommended  by  some  (Herezel,  hx.  cii.),  the  incision  Iwing  made  in  the 
linea  semilunaris  {Langcnl*uch).  In  a  case  thus  operated  on  by  Sir  W. 
Stokes^  adhesion  took  plaee  without  suture,  as  a  result  of  the  manipulation 
to  which  the  kidney  was  subjected. 

In  all  case^  the  patient  must  be  kept  recumbent  for  about  six  weeks 
after  the  healing  of  the  wound,  and  should  wear  an  alKiunuual  belt  for 
some  time  afterwards.  The  results  of  the  operation  as  given  by  Albarran's 
Btatisties  show  that  64  per  cent  were  completely  successful,  1 4  per  cent 
were  p^irtially  snceessfnl,  and  22  per  cent  were  failures.  In  Kenmann's 
list,  05-32  percent  are  recorded  as  successful,  10 '3 6  per  cent  were  par- 
tially so,  and  22*07  failed. 

Some  mwlified  operative  procedures  have  been  recommended  by  other 
authors.  Riedel  has  introduced  a  method  of  fixation  to  the  diaphragm 
which,  although  advocated  by  Iicineboth,  docs  not  seem  to  possess  any 
advantage.  Mikulicz,  by  pdnting  the  |>eritoneal  surface  with  jodoform 
eollodiou,  has  succeeded  in  producing  a  circumscribed  adhesive  in H animation 
60  as  to  fix  the  viscera  t<3gether.  In  case  adhesions  of  the  kidney  to  any 
of  the  nscera  arc  found  in  the  course  of  the  operatiun,  Sulzcr  recommends 
that  care  be  taken  not  to  stretch  them  unduly  ;  permanent  traction  is 
ai»t  to  be  followed  by  persistent  pain.  When  nephroptosis  is  a  part  of  a 
general  condition  of  enteroptosis  it  must  be  treated  accordingly  (Treves 
(125),  De  Renzi)  [see  also  article  **  Enteroptosis,"  vol.  iii.  p.  587].  The 
treatment  of  hydronephrosis,  when  complicated  by  mobility,  differs  in 
little  from  that  occurring  w^heii  the  gland  is  in  its  normal  site  [see 
article  "Hydronephrosis,"  p.  430]. 

L  Alexander  Macalister 


*  Alburmii  rccommetiilK  that  the  l^'ti^h  rjf  the  tw<*lfth  rlh  fshntild  hi*  aftcfrtamc*!  before 
operatini;.  an  he  tielieves  that  if  it  Vne  iitHiHUally  shurt  there  in  diUigur  of  wmimliuj^  the  pleura. 
TliijSt  howevtir,  'm  only  an  occjisioual  daiigfr,  a»  h\  stivt-uteou  cases  in  which  tht'*  rib  wa*  ijiidcr 
6  cm.  in  kngtht  the  pleura  wns  as  far  as  u^ual  from  the  track  of  the  needle,  Holl  aad 
Lange  have,  however,  fomui  that  iii  some  taiies  the  plenrn  does  de^t^ATui  as  far  In  stjch 
instances  tu*  m  thoae  hAving  the  tiorrnid  leu^li  of  ribv  flind  Dtmirekber  hm  actually  opened 
the  pleon  m  opontlon  oa  au  tinkrgi&d  kidney. 


3SO  SYSTEM  OF  MEDICINE 


REFERENCES 

1.  Aberle,  SalzburfftT  fthedic-chir,  ZeUi^nq,  1826,  it.  25 S. — %,  Ahlfbxjd.  Jrdo 
/fir  GtfnakoioffU,  1879,  xv.  p.  lU. — 3.  Aluarka^^.  Annalet  Hes  m4U4uiim  fnM^ 
u  HruiiTea,  hxxg.  1  St^S.  — 1 .  Al BERa*Sc Boss ERO.  OeiUndhtaJt/Ur  Q}fnAh>l0ifi€^  xrfiL  l^H 
No.  48. ^-4a.  Althaus.  BrUUh  Medkat  Jaurrmi,  1893.  vol  1—5,  Apola:«t.  XMh^ 
me(lkini9cheWo<ktikvJirift^  xiK  1886,  No.  4L — 6.  BAitT&L8.  Journal  iU  mrtrfirif  d  it 
chirunjk  prtUi^/ues,  1884,  Iv.  p.  394. — 7.  Baktholinuis.  Atmt&inie,  1673>»  pw  1T7.-4* 
BECQiEr.  Arch.  c^.  (fe  7rt^.  Paris,  18<S5,  v.  p.  5.-9.  Beit  rage  tiir  kliitlachtm  Ckirmff^ 
1892,  ix.  I*.  618.-10.  Berry,  New  Orkajut  Mtdkul  and  Hurg^ktU  Journal,  Jalj  149, 
p.  45.-11.  BtGO.  ifri^wA  i/ttfim/ /ounw/,  1896.  i.  p.  1868.— 12.  Hindlkv  Tmm^ 
actioita  of  t/u  talhologkAl  SocUly  of  Londoti,  xxvii  p.  473. — 13,  Bk*>w>\  BlAi^D^^lfil^ 
Jourtud  of  Aimtomtj,  xxnli.  p.  194  — 14.   C*:ccHERELLt.     Jiim^4i  Clift*  ' 

— 15-  Chamsky',  SorHiA.    Inaurpira/ IHsittrtafion,    Berne,  1893. — 16.    ' 
£ri4uih  Mt*ikiU  Jourtiol,  1S95,  i   p.  577—17.   CciLK.     BriiUh  Mcdusal  ^c.» , 
p.  453. — 18.  Cunningham.     Jourmil  of  AimUmij^  July  1895,  p.  501.  — 1  j 
MANN.     SchmiHCs  Jahrbiich^^    ccxxvUL    1890,    p,    115. — 20.    DAtuiNYt. 
Btukpet^  1880,  XX.  p.   382.— 21.   Defontajnr.      TfU^  sur  ta  iWA  r^^ 

moUUa,     FikTU,lb7L-'22.   Deulsch^  ZeiUchrifl/UrChtrurtjk,\g92,xxx,  ^SL 

Dickinson,      J^mal  and  Urituiry  AfffciiOH4,v6\.  Hi. — 24.   Diktl,      ff'*-  T   - 

xiv,    18t>4,  p.   5«i3. — -25.   Dora.     Philadelphia  Medical  anil   Surgit^il    /,    -         .    I   ' 
xL   p.  502. —2fl.    DuuMMOND.     Lancet,  1890,   i,   p.  68.-27.   Duhham.      r 
jnial  Itrfiortt,  1860,  p.  404.— 28.   EcCLES.     BrUish  Medicttl  Journal,  1890, 
— 29,  Edeiwhils.   American  Jimm/il of  Medical  Seimee,cv*  1823,  No,  4. — 3U.  J 
fTiener  m4xticinisehr    If^itcltcnst'hrifl,   1881,    xxii.    No.    17,  p,    1315. —  31*     i 
Deuffche  Zdt^hrift  filr  Vhirurgie,  LeipKig,    1879,  xi.    p.   28.  —32.   Ewald. 
klinischt   }FochfnMhri/t,  xxvii.    1890,    No.    12.— 33.  Ferber.      rirektntf's  Wrc^*i»  U 
1871,  p.  95.-34.   Ferguson.     Gla^t^mv  Afedical  Journal^    1889,   ixxi,   p.   348.— Mi. 
Fischeu-Benzon.      TTiesis  :ur  Anatomit  d.  hetrttjl,  Niere,     K:  ^     ''^^'  — 35.   FuSTfii. 
Phf/siitlo'jtf,   6tli   edit    iiL   p.   6S9  «f/^.— 3rt.    FouuRlKiu     Bv  al4  de   ITUv- 

pculyjw,  IxxxviiL  June  1875,  p,  481. — 37. 


FRANEa,  KeN»AU      i /^duMilJoi 

'1895,'  ii.  p.  895.  —  38.  Idem',  Traiiaactiona  of  the  Moifal  Academy  of  MMitim  rf 
Ireland,  1893,  p.  392. — 39.  Fritz.  Archives  tfiniralca  de  itiMtcine^  185*>,  ii  |i 
168. — 10.  GiLfcvvsKi.  Wiener  medicinisehe  l^oehrnsckri/t^  1865,  xv,  506, — IL  Ou*- 
PORD.  LatuH,  1893,  iL  p.  1559. — J2.  Girard.  Oaz,  7ndd.  de  Pari*,  1S37,  p.  S9.— 
43,  Ibid.  Journal  Kehdomadaire  de  pro^rii  des  fciVn^vt  ytUdic^rn,  1S3€.  ir.  iw 
445.-44.  Gl^nakd-  Zyon  m«i««/,  1885.— 45.  Grasset  aiifl  Hu  zif.r.  Ma/ttdiegSm 
si/sf^me  n^n'tjtj'^  Paris,  ii.  404.  —  46.  Giitman.  Physical  hiatpwitia,  Sydf^nbjim  Soc. 
1879,  p.  364. — 47.  GUTOX.  Journal  de  mAieHite  d  df  chintrgie  praltqtits^  1888,  p.  441. 
— 48.  Haokr.  Berliner  kliniadie  JVochmschri/i^  Aug.  1889,  xxvi.^49.  HaRN.  CV*- 
tralblaU/iir  Chirurgie,  1881,  viii.  July  23,  p.  449.— 50.  Hare.  M^d^e^l  Timeg  atd 
flfflwl**,  xvi.  1858,  pp.  7,  112.  — 51.  Haighton.  Antj/ml  Meehanic^,  \^7t^.  p.  51&. 
—52.  HiWARD.     M^d.'Chi.   Tr.  1S8S,  Ixxl  p.  81.— 53.  Eenders^js.      ''  T.ma 

and  GivwUc,  1869,  ii.  501.— 64.   Hknolh.     Klitiikdrr  UnierleibiJcTankkf  Z€l. 

— 55,  Hertz.  AhnorniUalen  der  Batieh-ortjane,  Berlin,  1894.— 56.  Hi-  ,v.  ,*..  ,iiAit 
Quoted  Uy  Greig  Smith,  Abdominal  Sargery,  1891,  p.  523, — 57,  HitRrjtr.  ArdUt 
fUr  kliniiche  Mrdtrim^  1.  1892,  p.  483. — 58.  liiRsrHSPHrNC,  Ht^^iiLtl ,  Ttdemlr^ 
Coiienhag^Ji,  1879,  vi,  949.-59.  Hohl.  MfikiVs  Archiv,  1828,  p.  355.— 60.  Howtrs. 
NoapiUd'Tid^pie,  xvl  1873,  14,  p.  53.-61.  IsRAEt..  Berliner  klin*^'-^  ff^thm- 
achrifl,xxyu  1889,  No*.  7.  8.— 62.  J  ago.     Medical  Tiitits  and  GaseMfX  \<  :j'2l 

— 63.  Jknner.     BrilishMediml  Journal,  im9,jy.  i3.—6\.  Kvlar.     Tr,j  f  iht 

Atncricjin.  Surgical  AasociatioUj  1890,  p.  197* — ^5.    Ke»^j'ler,     AreJur  «j|f 

Chirnrifie,  xxiii.  4,  1879,  p.  520.-66.  KiDD.     Lancet,  1894,  ii.  p.  131  ;  1-  :  :4t 

—67,  Koran VI,  VON,     Berlinj-r  klinisctie  Wot^nKhrifi,  im<^,  ^o.   31.-     :  rxi. 

toMcet,  1895,  L  1077.-69,  Kuttner.  Ber/irier  k/inltche  fFochensehri/t,  xxvii,  18M, 
No8.  15-18.— 70.  Landau*  Now  Sydenham  Soc.  1884,  ex.  p.  278.— 71.  Landai;  Mid 
EisEN RE ua.  }t%ncrme4.  i'r***?,  1891,  x xxii.  No.  36.— 72.  Lanoenbucu.  DrmtaAi 
me^li^ini^he  HWheiudtri/l,  1889,  xv.  No.  16,  p.  325,-73.  LiE,  VAN  DER.  hf^dtm 
Diatertfiiion,  1893. — 74.  LiNDNKH.  IhtUsclui  m^jliciHisehe  WvchetiJtchrift,  1884*  x.  f^ 
280.— 75.  LnTKN.  Berlith  Vha/rild  Annalen,  1880,  p.  10,-76.  LofHiikvn.  Olasgim 
Medical  Journal,  1896,  xlv.  p,  420.— 77*  LowsoN,     BriH&h  Ifedioal  Journal,  1S9S,  I 


I 


NEPffROPTOSrS 


3S» 


n,  IT. — 78.  LucAflp  CLr.MEVT.  British  Medical  JotintaJ,  1801,  ii.  p.  1343. — 79. 
M*Cot$H.  New  York  MtdiaU  Jotaiutl,  March  If*,  1890,  p.  281.— 80.  MANAti8EiN* 
FrfUch,  1887»  viii.  p.  20ri.— 81.  Mathikf.  Ann.  dc^  mH/ad.  grnito-ur.  xiL  1894,  p.  70. — 
82.  Idtm.  Progris  mMkal,  Oct,  2S,  1892.— 83.  Mrdicnl  Titms  and  GazeiU,  18«3.  ii. 
32. — 84.  MEHiWETHRit.  Annalt  of  Sitrrtfrry,  B^ft.  1891. — 85.  Mikulicz.  Zfiist:hrifl 
far  Gfjn^A-olo^ic,  1890,  xix.  p.  358.-86.  MuRRiS.  BritisJi.  MedimlJ&urnal,  18U2,  i.  p. 
1009.-87.  Idem.  Mrdico-Ckirurgiml  Tra}midimu%,  lix.  p.  227.-88.  AUm,  181)5, 
L  p,  238.-89.  \h)SLKi{.  Ber^tnur  klini^hc  n'o  hfuHchri/t,  1866,  iiL  No.  141, 
p.  39^5. — 90.  J^if  LLEit- Waiineck.  Berliner  klini^tchc  Wochfrmdiri/t^  xiv.  1877, 
No.  30,  p.  429.-91.  MuhsY,  Gu^NKAir  de.  Clitu  m(ki.  1875,  ii.  p.  Ife7. — 
92.  Neumann.  Ittatigiiral  DissertittMui.  Berlin,  1892. — 93.  Nkwman.  Ohsf/ow 
Maiicnl  Journal  1883,  xx.  p,  85.-94.  Idem.  AuKust  1883»  p.  1 21. —95.  Idem,  £n'iish 
Medmd  Journal,  1896,  i.  149.— 96.  Idem,  Lnwrt,  1896,  ii.  p.  1758.  — 97.  Niehans. 
CeMralbluU  /.  Chir.  xv.  1888,  No.  12, — 98.  OrPE.KUEiMKU.  Ik^niscfie  ftte/Hciniw^ks 
JFocfummhrift,  xvi.  4t),  1890.— 99.  OnUM,  (h/nuk.  og  nhstet,  Med^Uielser,  Co[»cn- 
hi4(en,  1879,  ii.  pp.  307-388.-100.  Owe  :.  Wumr  vadl  KituiL  1S81,  i.  p.  4.— 101. 
Pehnice.  iJeatsehe  m^ditinu^che  Wocfi^ngchri/t,  1879,  No.  9. — 102.  Polk.  New 
York  Medical  Jmtnial,  1882,  vol.  ii. — 103.  Piukstley.  Medical  Tiwti  and  Guzetle^ 
1857,  p.  2€i3.— 104.  R\Y,  Lie.  Thlse  dfJt  reins  tuobites,  Paris,  1876.— 105.  Rkikeuoth, 
Inauffiiral  Disarrtitium,  Jena,  1892.— 106.  Rknzi.  DF..  Hi/orwft  Medica,  Dw*.  22,  1894. 
—107.  HiEPEL.  Bnlincr  klini^che  IVwlifmHiri/t,  1892,  xxix.  No.  28,-10?^.  Kobfkts. 
Urinary  and  lUnal  Ifiifajfts,  1885,  p.  672.-109.  KnLt.ET.  Patfutloffic  und  Thempir  der 
htiiyglichtn  Nicre.  Erlaiij^en,  1866,-110,  R<*hESsTElx.  Nitrcnkiankhitea^  p,  374, — 
111.  Savvyeu,  Binniitffham  Mt'dictil  Ikri'-tr^  1872,  i.  p.  116.-112.  SruAix  Archiv 
/ikr  Gff  ndki-flo'nr,  ill  A,  1^71,  \K  174.  — 113.  Sekatoh.  iMutmke  Mtdieimil'Zcifvmi,  1888, 
p,  479, — 114-  SiREriEY.  BuUcHh,  ti  intnioircs  d^  la  $ttciilU  mtdicuk  dcs  hf/pilatu^  de 
FarC%  Ocl^ber  26,  1893. — 115.  Skor*  jtj  wsky.  Przfijlad  Ltkomki,  Krakow,  1882, 
xxi.  3.  20.-116.  Smith.  Nfw  York  Mediml  Jottmui,  1883,  xxxvii,  p.  183.-117. 
Steiner,  Ci.imfm\dium  ikr  Kindrrkraiikhtiten,  1872,  jt.  314. — 118.  Stkven.  (Ho^jqw 
Meilii^ai  Jonmnl  xx,  1883,  p.  307. — 119.  Stifler,  MUncJietfer  ittedicivischr  MiMhen- 
mhHft,  1892,  xxxix.  No.  28.-120.  Stiu.kiu  Ifirner  inrdi^'inisehji:  U  ochdwhrifty 
1S79,  xxix.  No.  4.-121.  STOKEit,  Sir  W.  British  Medical  Jaifrmd,  1895,  i  p.  853. 
"122.  SiLZKR.  Ikidsche  ZeitnchHJt  JUr  Chirurfjie,  xxxl  1891,  p.  506,-123. 
TfiUlilElt  and  BauihMN.  Rm*H^  '  de  chintri/ic,  1891,  ii.  719. —  124.  TltEVEa, 
Laifcet,  1896,  L  17.-125.  Idf-m.  BriHsh  MfdimlJoHrnal^  1896,  i.  p.  1.— 126,  TitM^MJ. 
Mf^riredi  vi6li*!al,  Mny  28,  3894, — 127.  Ti^ffieh.  Itentr  de  ehinirgtf,  x.  Muy,  1S90, 
p.  390.^-128.  Idem.  Annales  dts  Maladies  g^nito-nrinairfs,  1894,  xii.  p.  14. — 129. 
Urag.  Wittier  metlicinisih^  Wochrnsthrift,  1857,  No.  3.-130.  ViittMinw.  Momit- 
Bchri/t  fiif  GfburUkande,  1857,  x.  p.  242.-  131.  Waltheii.  liVtmede  chirunjic,  1893, 
%.  p.  273.-132.  Weiskeii-  Sckmidrt  JahrhiieJier,  ooxix.  1888,  p.  277.— 133.  Idtm, 
ccxx.  1888,  p.  249.-134,  Whitk,  FAiLUEii.  Brilixk  Mtdiml  Jrrurtml,  1895,  i,  p, 
1376.— 135.  WiifTE,  Hale.  Brilinh  Mediml  Journal,  1892,  L  p.  223,-136.  WiLKS. 
Lnn^fi,  1862,  ii    139. 

137.  Ahbott.  Bodrni  Mrd.  and  f^urff.  Journ.  1861,  p.  439.— 138.  Le  Den'TU.  Afee- 
titm^i  (hirur^ica/f^i  dt'Ji  rcttis,  Paris,  1889-139.  ln:^\fE.  TA+JV  dcj!  trinJi  fitAdDiU, 
MtJiit|Mjllii>r,  2885. — 140.  IH'vkt.  **  Du  tmitcmenl  di.-a  loina  mobiles  mr  ia  utphror- 
rhapliic,**  ^m//.  dt  VAcad.  Hiv/.  MM.  dc  Bflfj.  v.  18S8,  p.  410.— HI.  Guyun.  *^  Lea 
deplaceTiieata  renaux,**  GazeiU  des  E^^ntaMj-,  1892,  Ixv.  103. —142.  Haue.  *vRefHJit  of 
Pathologiciil  Soeiuty  on  Movable  Kidney,"  Tr.  Potk,  .SV.  1875,  xxvii.  p.  467.  — 143. 
Hrrr.  I)it  itandcrnde  Niert,  Frankfort  a  M.  1871.  — 144.  Keen.  **  Neithrvctomy,** 
Philad,  Med.  Neir»,  Ivii,  18,  1890.-145.  Idem.  "  NRplironhaphy," /^f'-Je^f/zi  i/^^.  ff»<i 
Surg,  Jtmrn.  1890,  cxxii.  23,-146.  M.^Htjneau,  Iki*  rrins  fnftanf^,  These,  1868,— 
147.  PlKKER.  Urhrr  CjHenhildumjen  hevyiiUehrr Niertni,  Bt^rltn,  1867.  — H8.  SrHULTZB, 
2ur  CaeuiMik  der  heufrfL  Nierc  Berlin,  1867. — 149.  Sekres.  Ik  rrv^  qurju  dieimits 
errtiHlem,  fireifswald,  1866.— 150,  Til rx.  l/rber  UiceglicJie  Niere,  Berlin,  1869.— 151, 
T2&CUAS<.EE1«     Ueber  betocffi,  Niere.     Berliti,  1872. 

A.  M, 


DISEASES  OF  THE  KTDXEY  CHARACTERISED  BY 


SYSTEM  OF  MEDICINE 


ALEUMINUltlA 


wmk9m 

TheiiM« 


The  present  article  deals  with  tlie  diseiLses  of  the  kfdncj 
ordinarily  indicated  by  tke  presence  of  aibiiniin  in  the  urine* 
albuminuria  is  too  coinprehensive,  for  it  is  not  proposed  here  to  incltult 
fimctional  or  cyclic  albuminuria,  or  that  of  adolescents,  or  any  of  the  cun- 
ditions  of  which  haemorrhage  is  the  essential  characteristic  though  albumin 
may  at  times  be  present  without  the  other  constituents  of  blood.  Kor  doess 
the  term  Bright's  disease  exactly  fit.  This  deaiription  covers  much  of  ibe 
subject^  but  not  the  whole.  The  denomination  bus  by  conunon  usAge. 
for  which  the  public  are  mainly  responsible,  become  restricted  to  the 
more  chronic  and  persisti^nt  varieties.  To  say  of  a  person  witli  i 
temporary  nephritis  that  he  has  Bright^s  disease  would  give  a  fakt 
impression,  create  unnecessjiry  alarm,  and  convey  a  sentence  of  death  bo 
one  not  doomed  to  die.  The  to])ic  In  bind  cannot  be  more  tersely 
define*:!  than  as  diseases  of  the  kidney  characterised  by  albtunintina. 
These  may  be  broadly  divided  into  three  group,  though  the  demarcatioo* 
are  not  sharply  defined,  for  the  conditions  run  more  or  less  into  each 
other  and  present  a  certain  amoimt  of  intermixture.  The  broad  divistoos 
are  as  follow  : — 

I.  Nei'HRitis,  tubal,  diffuse,  and  glomerular.  —  We  have 
here  the  immediate  results  of  infiammation,  which  may  affect  the 
tubes  only  or  involve  ako  the  interstitial  tissue  or  the  Malpighian 
bodies.  This  state  of  the  organ  is  generally  attended  with  coo- 
gestion  and  increase  of  bulk,  the  latter  chieHy  in  the  cortical  tissue.! 
The  congestion  is  most  marked  in  the  earh'  stages,  the  swelling  in 
later.  The  surface  long  remains  smooth,  at  any  rate  until  l<  > 
changes  are  superadded  which  may  eventually  give  rise  to  mi 
uneven ne^s  and  remove  the  condition  into  the  second  class,  that  oi  the 
granular  kidney.  The  climax  of  the  first  class  is  reached  in  the  Lu^o 
white  kidney  of  nephritis. 

II.  The  GUANUL.Aji  OR  ciKRifOTic  KIDNEY. — This  may  ariae  » 
the  sequel  of  acute  interstitial  inflammation  ;  or,  what  is  more  common, 
may  present  itself  as  the  result  of  gradiml,  insidious  change^  do 
doubt  infiammatory  in  their  essence,  but  so  obscure  in  their  begimiiof 
and  latent  in  their  progress  that  no  infiammatory  outbreak  can  be 
discerned  in  their  origin  or  course.  The  lemJing  characteristic  of  thift 
organic  state  is  contraction,  of  which  superficial  grantilation  or  minul 
noduktion  ta  the  sign.  The  contractile  process  may  lessen  or  «u;^ 
sede  an  antecedent  increase  of  bulk,  or,  as  more  often  happens,  maj 
occur  withiMit  it,  the  organ  begiiming  to  shrink  from  the  first. 

IIL    TniC   KIDNKY    OF    LARDACEOUS   DISEASE,    OTl^EliWISE    DESCi 
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AS  WAXY  OR  AMYLOID. — This  commonly  occurs  together  vdih  changes 
of  the  Slime  nature  elsewhere.  The  essential  fault  is  a  deposition 
within  the  organ  of  a  peculiar  substance  which  is  different  from  all  the 
normal  components  of  the  botiy,  and  is  best  detected  by  its  reaction 
with  icHline.  The  alterations  in  the  kidney  present  a  great  variety,  and 
have  already  been  described,     [See  vol  iii.  p.  259-] 

The  lardaceoua  pnjcesa  is  apt  to  set  up  in  the  kidney  various  juflam* 
matory  and  fibrotic  changes,  which  conaaquentia!  complications  impart 
to  the  organ  many  of  the  characters  which  belong  to  nephritis  and 
granulation. 

It  will  be  observed  that  I  have  not  mentioned  the  fatUj  lidneif  aa  a 
substantive  or  independent  condition.  The  renal  epitlielium  may  become 
charged  with  oil  in  a  variety  of  circumstances ;  it  is  often  so,  even  to  a 
considerabte  extent,  without  any  interference  with  the  renal  functions,  in 
connection  with  states  which  concern  the  whole  body.  With  tul>erculoua 
disease,  such  as  phthisis,  it  is  often  so.  With  many  conditions  which 
aflect  the  kidney  locally  the  epithelium  often  displays  this  state  to 
an  extreme  degree.  It  is  often  so  with  nephritis,  particularly  when  this 
is  due  to  cold  ;  after  scarlatina  there  is  little  tendency  to  fattiness. 
With  the  granular  kidnc}-  the  fatty  change  may  be  presented,  and  ^ith 
the  lardaceoua  the  epithelium  is  sometimes  loiuled  with  oil  to  the  extreme 
of  poeeibility^  while  at  other  times  it  is  free.  There  is  a  close  association 
between  fatty  and  lardaceous  change,  as  is  often  fieen  in  the  liver. 
Alcoholic  drinks,  particul;irly  Ijcer^  tend  to  make  the  kidneys  fatty, 
whether  in  connection  with  other  renal  alterations  or  without  thera.  The 
peculiar  action  of  pbosphonis  in  producing  fatty  degeneration  of  the 
kidneyi  as  well  as  of  other  or^na,  need  not  here  be  dwelt  upon. 

L  Nephritis.^ — Morbid  anatomy. — Before  proceeding  to  clinical  con- 
siderations, I  will  say  as  much  concerning  the  morbid  anatomy  of  the 
disease  as  is  necessary  for  the  understanding  of  its  course  and  symptoms. 
Many  jDathological  details,  which  need  not  be  recapitulated  here,  will 
be  found  in  another  part  of  this  work.  Unlike  many  other  diseases,  the 
definition  of  nephritis  lies  in  its  morbid  anatomy,  Tvhich  may  therefore 
be  properly  considered  before  ita  clinical  manifestations. 

The  more  closely  we  regard  the  results  of  this  disease  the  less  simple 
we  find  them  to  be.  Inflammation,  which  notably  involves  the  tubes 
and  is  revealed  to  us  only  by  their  means,  is  apt  to  be  shared  by  the 
interstitial  tissue,  and  to  display  after  death  a  complex  eondttiom  It  ia 
not  possible,  therefore,  to  deal  \nth  the  varieties  of  nephritis  with  academic 
distinctness,  nor  can  we  assume  exact  limitations  which  natiu-e  does  not 
present 

Nephritis  may  be  acute  or  chronic,  with  many  degrees  of  intensity  or 
protraction. 

To  t;ike,  first,  the  acute  form,  as  commonly  presented  two  or  three 
weeks  after  its  outset,  the  result  of  cold,  scarlatina,  or  diphtheria,  the 
kidney  may  be  thus  described.     It  is  increased  in  weight  ami  bulk,  but 
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extent  fittiiined  W  the  l^rge  t^ 
In  an  extreme  Ciise,  jmiliciiiurly  of  the  congestive  variety, 
be  doubled  or  even  more;  bat  iisiiriily  the  increase  is  in  much  snuiUer 
proportion.      The   surface   remains  sraooth,  and    the   capsule    thin  and 
unadherent.     The  organ  i^  everywhere,  even  including  the  pelvic  mui 
membrane,  hyperiumic.     The  capsular  surface  is  injected  especially  ;» 
the  minute  intertul>u!ar  ni,^twork  ;  stellate  veins  belong  to  a  later  perioi 
The  whole  organ  on  section  exudes  blocxi  freely,  and  the  cortex  is  unifonnlj 
besprinkled  with  conspicuous  red  specks,  which  aie  injected   Malpighiati 
bodies;  the  hypenemia  of  the  cortical  substance  is  to  a  certain  extent 
masked  by  its  iiiJiitration  with  a  pale  or  buff  matenal   which   ehieflj 
consists  of  a  superabundance  of  epithelium. 

The  most  striking  chun|;e,   as  viewed   with   the  microscope,    is  tJ 
obstruction  and  distensicju  of  the  tubes^  which  are  stufTed  with  eptthelimHy 
granular  matter,  and  often  blood  and  tibrin  ;  to  the  more  or  less  oblitera* 
tioa   of   their   channels.      Sometimes   the   fibrin  is  so   abiuidant  sa  14J 
occupy  most  of  the  tubes  to  the  exclusion  of  their  epithelial  liairig,  lyi; 
in  immediate  contact  with  the  basement  membrane — the  sitimtiort 
gesting  that  the  adventitious  material  is  an  exudation  from  the  tube  mdli 
rather  than  an  escape  from  the  ^Malpighian  limlies*     The  general  sealing 
up  of  the  renal  exits  winch  results  is  necessarily  attended   "^rith  corrft- 
spondiug  dimiinition  of  urine. 

In  many  of  the  more  intense,  the  more  protracted  cases,  and  often  the 
scarlatinal  cases,  the  intertubular  substj^mce  shares  in  the  in tiammatoi 
process,  and  displays  hypernucleation  and  new  fibroid  growth.      The  ne 
growth  is  more  or  less  uuifomily  distributed  between  the  tube*,  in  whici 
respect  the  fibrosis  of  acute  nephritis  di tiers  from  that  of  the  chronic 
gmiudar  kidueVi  where  it  presents  itself  in  processes. 

There  are  many  grades  in   the   condition    of   nejihritis,   and   mueti 
variation   in  the  amount   of  change   which  appeals  to  the   naked  eye 
Sometimes  this  is  so  little  cons^iicuous  that  though  the  renal  dbturbsnce 
may  have  been  sufficiently  evident  during  life,  yet  after  death  it  might  he 
overlooked  by  a  careless  observer.     In  other  ciises  the  disorder  leads  to 
organic  alterations  so  obvious  that  it  is  a  marvel  that  they  so  long  escaped 
record.     I  have  preferred  to  place  first  the  conditions  most  &*equeutl/, 
met  with ;  I  now  come  to  one  which  is  less  common  but  more  strikii 
Sometimes,  particularly  w^hen  the  attack  is  the  result  of  a  definite 
posiu'e  to  cold,  and  the  subject  midtlle-aged  and  intemperate,  an  acu 
form  of  nephritis  manifests  itself  which  is  chanicterisetl  by  extra vaganl 
congestion,  even  to  chtxolate  or  puqjle,  and  great  and  nipid  swelling 
the  gland  ;  so  that,  as  1  have  seen  at  least  in  one  instance,  the   kidne 
have  bui'st  their  cupsules.     Short  of  this  exceptional  result,  the  who] 
organ,  but  chiefly  the  corticjil  tissue,  is  enormously  swollen,  the  con* 
changed  to  a  deep  coflTee  colour,  and  the  cones  to  purple,  while  the  tU' 
are  distended  chiefly  with  epithelium  and  blooti     If  the  blood  b©  reinov 
by  washing,  the  cortical  tissue  will  show,  what  before  was  obscured, 
finely-divided  superaddition  of  a  buil'  colour.     An  admirable  repi 


iCOUlfl 

naif 

911 

\ 

re- 

I 


DIS£AS£S  OF  THE  KIDNEY 


355 


tion  of  this  form  of  kidney  is  to  be  seen  in  Bright'a  classical  work. 
I  have  ekewheie  recordeil  in  detail  the  case  to  which  I  have  already 
referred,  in  which  the  cfipsules  were  torn  open  by  the  swelling  of  the  gland. 
It  will  be  seen  by  the  illustrations  which  I  have  elsewhere  jmblished 
that  the  interstitial  tissne,  both  in  the  cortex  and  cones^  was  profusely 
charged  with  a  new  corpuscuUir  formation.  It  was  not  impossible  that  in 
this  case  the  intense  nephritis  may  have  been  associated  with  hte mo- 
glob  Lnuria. 

It  must  not  be  passed  iWthont  notice  that  in  certain  cases  of  difFttse 
nephritis,  particularly  of  scarlatinal  origin,  the  Malpighian  bodies  are 
esj^cially  involved  to  the  extreme  diminution  of  the  urine,  and  the  name 
glomerular  nephritis  is  applied  to  the  condition.  This  is  characterised  by 
uriemia  rather  than  dropsy.  The  change  may  occtir  in  the  course  of 
scarlatinal  nephritis,  while  as  yet  the  inHammatory  process  is  but  incipient 
in  the  tubes  and  general  interstitiid  tissue.  There  is  a  copious  nuclear 
formation  within  the  Malpighian  cajisule  bv  which  the  contained  vessel 
may  be  compressecb  the  aipsule  is  thickened  by  a  similar  growth,  and 
there  is  hyaline  degenemtion  of  the  Malpighian  coil.  The  change 
conveys  the  suggestion  that  Malpighian  stmcture  is  early  and  intensely 
affected  by  some  irritating  property  in  the  scarlatinal  blood  or  in  the 
Tirine  which  here  bikes  iu  origin  from  it 

Passing  from  the  acute  to  the  chronic  we  reach  the  large  white  kidney 
of  nephritis.  **The  large  white  kiibiey,'*  and  that  in  a  most  typicid 
shape,  may  also  be  a  result  of  laitlaceous  disease ;  the  term,  therefore,  is 
not  distinctive  unless  the  cpialification  "of  nephritis"  be  added.  The 
large  white  kidjiey  of  nephritis  is  a  sufficiently  striking  manifestation  of 
renal  dise^ise.  The  organ  is  increased  even  to  three  times  it^  nonnal 
weight.  The  surface  as  yet  remains  smooth.  It  is  abnoi-mally  pale,  the 
pallor  of  the  sui*face  relieved  by  stellate  veins  or  indefinite  jxtitches  of 
The   cortex   on   section   is  seen   to  be   similarly  pale  and 

itly  increaseti  in  bulk.  The  cones  are  likewise  increased,  Hut  U>  a  less 
it  \  they  retain  much  of  their  normal  red  colour,  80  that  the  contrast 

een  them  and  the  pale  or  buff  cortex  is  far  beyond  w^hat  the  healthy 
kidney  presents.  The  condition  is  the  issue  of  a  genera!  or  diffuse 
^Ilephriti3  which  affects  both  the  tid>es  and  the  interttibular  substance. 
The  tubes  are  variously  distended  and  obistructetl,  and  the  material  between 
them  hypertrophied,  hypemucleated,  and  beset  with  the  fibrillm  of  new 
fibroid  tissue. 

The  next  phase,  which  is  one  of  slow  and  infrequent  attainment,  is 
ibe  conversion  of  the  hirge  smooth  kidney  into  the  contracted  and 
granular.  The  new  hbroid  tissue  gradyally  contracts,  as  its  maruier  is, 
draws  in  the  surface  at  numerous  points  of  attachment,  and  nan'ows  and 
Strangulates  the  tubes  which  it  involves.  The  resulting  condition,  one  of 
contracting  fibrosis,  is  essentially  the  same  as  that  of  the  granular  kidney 
of  gradual  accession,  though  there  are  differences  of  appearance  which 
point  to  the  differences  of  origin.  With  the  ordinary  granular  kidney 
the  change  begins  upon  the  surface  with  a  fine  and  regular  granuJation, 


35<5  SYSTEM  OF  MEDtCmE  ^K^F 

and  slowly  reaches  the  inner  parts,  which  long  retain  much  of  their 
natural  colour  and  texture.  As  the  sequel  of  acute  dise^ase  a  superficial 
iine\'enness  in  the  shape  of  scJittered  indents  or  depressions  is  inper- 
imposed  upon  the  preceding  general  change*  The  unevenness  mar  m 
course  of  years  attain  to  Boraething  of  general  granulatioii,  but  thii  is 
seldom  so  reguhu*  as  in  the  contrasted  condition.  Even  then  there 
remains  much  of  the  original  white  or  hutf  colour,  and  of  cortical  exceiip 
particularly  in  the  deei>€r  parts ;  so  that  man>^  of  the  int^nial  characUfi 
of  the  large  white  kidney  are  still  to  be  found  in  association  with  tbi 
granulated  surfiice  of  contracting  hl>rosis. 

For  purposes  of  classification,  dc^-th'ttg  with  the  kidneys  as  dispUred 
post-mortem,  nephritis  is  better  defined  by  naked -eye  obser\'ation  thjui 
by  microscopic.  The  microscope  will  show  various  forms  of  disturhiuiee 
in  the  tubes  and  their  contents ;  it  may  or  may  not  display  Uie 
results  of  interstitial  inflammation  in  hypemucleation  or  overgrowth, 
since  they  may  bo  present  or  absent  according  to  the  CAuse  and 
intensity  of  the  attack.  The  question  whether  the  infiamnuitiaD 
is  confined  to  the  tubes,  or  affects  also  the  inter  tubular  substance,  doei 
not  enter  into  the  definition.  The  kidney  of  nephritis  must  h« 
defined  partly  by  negatives :  it  gives  no  lardaceous  reaction  ;  it  is  not 
contracted,  or  at  least  not  so  much  contracted  as  to  entitle  it  to  be 
classed  as  contracted  and  granular,  which  state  nephritis  may  ultimately 
lead  to.  The  surface  remains  smooth,  or  nearly  so  ;  the  cortex  is  increaftsed, 
often  greatly.  The  disease  attains  its  extremes,  as  the  swollen  chocolat« 
kidney  of  acute  inflammation,  and  the  large  white  mottled  kidney  of 
chronic  disease ;  beside  and  between  which  there  are  a  variety  of 
intermediate  states  characterised  by  increased  cortex  and  smoothnMS 
of  surface. 

Sex  and  AgB.-^First  with  regard  to  .s^x — all  forms  of  albumintuiA  are 
more  common  in  males  than  females.  With  nephritis  this  difference  exisU 
at  the  earliest  periods  and  increases  as  age  advances.  In  early  life,  when 
nephritis  is  largely  due  to  scarlatina,  the  difference  is  apparent*  Dr, 
Tripe,  writing  of  scarlatinal  dropsy,  gave  the  proportion  of  malet  to 
females  as  60  to  39.  Of  105  ntses  of  nephritis  from  all  causes  in 
children  under  12  years  of  ago,  at  the  Hospital  for  Sick  Children,  5d 
concerned  boys,  47  girls.  Later  the  prcjvonderance  is  on  the  same 
side.  Taking  adults,  that  is^  persons  over  the  age  of  1 6,  and  appealing 
to  54  cases  under  my  own  observation,  I  find  that  there  were  33  mab 
subjects,  21  female. 

The  grejiter  prevalence  of  albuminuric  disease,  connected  as  it  so  oft<5n 
is  with  inflammatory  action  whether  acute  or  chronic,  in  the  male  is 
only  what  would  \>e  expectet].  An  organ  is  perhaps  liable  to  disease  of 
this  nature  in  some  sort  of  proportion  to  its  activity  of  function  ;  it  is 
certain  that  it  is  so  liable  in  proi3ortion  to  its  subjection  to  morbid 
stimulation.  The  man  habitually  throws  more  work  upon  the  kidney  in 
eating  and  drinking  than  does  the  woman.  He  is  more  exposed  to 
weather  than  she  Is,  he  has  a  greater  propensity  to  gout,  and  he  is  more 
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conversant  with  lead.  There  is  one  cause  of  renal  disease  which  affects 
the  female  onl\%  to  wit,  prGgoajicy  ;  but  this  is  not  enough  to  counter- 
balance the  other  causes  of  renal  disease. 

Next  as  to  iuje.  The  disease  preponderates  in  early  life,  though 
perhaps  no  age  can  claim  exemption.  It  is  nearly  unknown  in  the  first 
year,  rare  in  the  second,  afterwai'ds  common  up  to  the  beginning  of  old 
age.  The  frequency  with  which  it  happens  tn  children  as  the  con- 
sequence  of  8ca,rlatina  or  cold  must  have  struck  every  one  who  is  familiar 
"With  the  diseases  of  childhootl.  As  to  its  occuiTence  in  later  life  it  may 
be  stilted  to  be  rare  after  40,  not  unknown  after  50.  The  cases  admitted 
into  a  general  hospit^d  like  St,  George  s  do  not  fairly  present  the  pro- 
portion of  children  affected ^  since  so  many  of  these  find  their  way  into 
hospitals  special  to  them ;  the  following  figures,  therefore,  understate  the 
occurrence  of  the  disease  in  childhood.  With  this  qualification  they  may 
be  of  value.  Of  44  fatal  crises  of  nephritis  at  St.  George's  under  my  own 
observation,  all  of  them  certified  by  post-mortem  examination,  the  ages 
at  death  were  as  follows ;— under  10  years,  12  ;  from  10  to  19,  7  ;  from 
20  to  29,  10 ;  from  30  to  39,  9  ;  from  40  to  49,  4 ;  from  50  to  59,  2* 
The  oldest  patient  was  56  years  of  age. 

Causes, — As  prfdisptfswj  causes  several  present  them  selves — climate^ 
heredity,  drink,  and  mental  or  nervous  exhaustion.  Climate  has  a  para- 
mount, overnding  influence.  Inflammatory  conditions  of  the  kidney  are 
more  frequent  in  tempemte  climates  than  with  the  extremes  of  either 
heat  or  cold,  so  that  a  medium  temj^erature  may  be  held  to  conduce  to 
inflammation  of  the  kidney^  as  a  temperature  of  the  tropics  conduces  to 
that  of  the  liver.  At  the  same  time  a  hot  climate  is  by  no  means  a 
preventive,  for  I  have  known  acute  nephritis  to  have  been  brought  on  in 
hot  weather  in  India  by  keeping  on  wet  clothes  or  long  sitting  in  a  cold 
bath.  With  rej^ard  to  heredity,  I  may  refer  to  a  remarkable  instance  in 
hich  chronic  albuminuria  declared  itself  in  four  generations  and  fifteen 
individuals  of  an  ancient  family.  From  such  post-mortem  evidence  as 
obtainable,  and  from  the  fact  that  one  of  this  stricken  race  ^  got 
completely  nd  of  his  albuminuria  after  having  had  it  for  many  years,  it 
was  inferred  that  the  disesise  was  a  very  chronic  form  of  nephritis.  It 
might  be  debated  whether  in  this  case  the  hereditary  tendency  should 
not  rather  be  called  the  exciting  cause  than  the  predisposing,  for  at  least 
one  of  the  subjects  presented  albuminuria  at  birth.  Leaving  the  verbal 
question  as  of  no  importance,  it  is  certain  that  heredity  is  a  potent  factor 
in  the  production  of  nephritis. 

The  especial  liability  of  drunkards  to  be  attacked  with  acute  nephritis 
on  exposure  to  coltl,  seems  to  Wfurant  the  placing  of  alcoholic  intemper- 
ance among  the  predisposing  causes  of  this  disease.  Among  the  cir- 
cumstances which,  I  thiukj  predispose  to  nephritis  are  mental  depression 
.nd  nerv^ous  exhaustion,  I  have  known  this  disease  to  come  on  under 
fuch  circumstances  from  causes  which  would  seem  otherwise  inadequate, 
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that  I  cannot  doubt  that  the  renal  susceptihihty  is  increaaed  by  Deirooj 
or  constitutional  depression. 

I  have  sjitisfied  m}'self  that  the  tnbercubir  diathesis  has  no  speciil 
associtition  with  nephritis.  Before  lardaceous  disease  was  ditferentiatM 
it  was  common  in  the  post-mortem  room  to  hear  a  large  white  kidnej 
called  scrofulous.  There  might  be  some  excuse  for  thus  characu^nsiag 
the  kidney  of  this  type  when  it  was  lardaceous,  and  the  result  of  sercifu* 
lous  disease  ;  but  the  kidney  of  nephritis  proper  is  not  more  api  la 
present  itself  m  tubeiculous  persons  than  in  others. 

Coming  to  the  f writing  m-  imnwdutk  aiuses  vf  nephritis,  it  would  bt 
possible,  were  we  to  inclmle  the  more  chi'oiuc  varieties,  to  give  a  list  whieh 
should  contain  must  of  the  causes  of  the  gninular  kidiie^',  as  well  as  of 
what  is  generally  recognised  as  nephritis,  for  the  granular  kidney  ii 
virtually  a  late  result  of  nephritis  in  a  chronic  form.  But  I  will  restrict 
myself  to  nt^phritis  in  its  more  acute  form  aceording  to  the  genenl 
use  of  the  term.  This  limitation  will  exclude  gout,  which  appear?  to 
have  little  to  do  with  the  acute  forms  of  renal  disease,  however  much  it 
may  be  concerned  ivith  the  chronic. 

The  exciting  causes  of  nephritis  may  be  briefly  classed  as  unnaturjil 
or  excessive  stimulation  of  the  glandular  function^  irritation  of  the  or^an 
possibly  not  directed  especially  upon  the  secreting  function^  undni 
determination  of  blomi  to  the  organ,  or  retention  of  blood  in  it. 

In  detail  the  causes  may  be  thus  specihed : — 

L  Circumstances  which  throw  upon  the  kidney  the  work  of  other 
glands.  Cold  to  the  surface  of  the  body,  by  checking  perspiration, 
directing  ujwn  the  kidney  what  should  escape  by  the  skm,  and  driving 
the  blooti  from  the  surface  inwards.  Obstructions  to  the  escape  of  bile» 
whence  this  irritant  has  to  be  vicariously  eliminated  by  the  kidney. 
Diabetes,  which  pours  sugar,  which  is  a  renal  irritant,  upon  the  channels 
of  tuinary  elimination.  Destruction  of  one  kidney,  whereby  doubla 
work  13  thix>wn  upon  the  other* 

2.  Diseases  which  develop  a  renal  irritant — scarlatina,  measles, 
diphtheria,  erysipelas,  septic  disease,  typhus,  pneumonia,  cholera  (?),  acute 
rheumatism  (?). 

3.  Matters  taken  from  without  which  act  as  renal  irritants  :  turpentioei 
cantharides,  alcohol,  lead,  arsenic,  etc. 

4.  Conditions  which  act  directly  upon  the  renal  circulation.  Pr^- 
nancy,  by  obstructing  the  venous  exit;  that  this  state  interferes  with 
the  kidney  in  some  other  way  is  probable,  the  mechanical  process 
admits  of  no  doubt.  Valvular  disease  of  the  heait,  by  causing  venous 
congestion — less  renally  mtschievtms  than  pregnancy,  Malarial  dieeiaei 
by  driving  the  blood  from  the  surface  to  the  deep  organs. 

Beftire  considering   these  causes  in   detail   I  annex    two   numencml 
statements,  w^hich  display  the  frequency  of  the  several  causes  of  nepl 
at  different  periods  of  life  : — 
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Supposed  Catiaes  of  Nephritis  in  86  Children  between  the  Ages 
of  2  and  12,  from  the  Hospital  for  Sick  Children, 


Scarktina  . 

Cold 

Erysipeliw  . 
At-ntL'  rhutimatLKm . 
Ecz*Jina 


75 
3 
5 
1 

1 

86 


I  have  collected  from  mj  own  notes  50  cases  of  nephritis  in  adults  in 
which  the  causes  appeared  to  be  reasonably  clear.  The  prepondernting 
influence  of  cold  is  apparent.  This  agency,  alone  or  vnxh  others, 
accounted  for  30  of  the  50. 

Supposed  Causes  of  Nephritis  in  50  Adults  (Ages  from  20  to  53). 


ExjKJSure  to  uold  or  wet      . 

Cold  or  wet  together  with  drink    - 

Drink  .  ,  *  4  . 

Scarktinm  ,  .  .  .  . 

Acute  rheiiniatiatii ,  .  .  . 

Malaria  witli  eximsiire 

Sleeping  in  newly- painted  house    . 

Pregnancy .  .  .  ,  . 

DeatrncLion  of  one  kidney  by  tubercle 

Heavy  weight  (sack  of  coals^  falling  on  loins 


23 

5 
6 

1 
1 
1 
1 
1 


Some  of  the  causes  of  nephritis  may  l>e  considered  in  further  detail. 
Cold  in  the  adult  ia  the  most  frequent  of  all  this  causes  of  the  disease, 
definitely  accounting  for  more  than  half  of  the  cases.  Among  children 
cold  is  far  less  common  in  this  relation  than  scarlatina.  To  produce  the 
result  the  cold  must  be  applied  in  a  temperate  or  warm  climate.  Nephritis 
or  renal  dropsy  is  not  ii  di^efuse  of  the  arctic  regions.  I  sujjjiose  the 
active  combustion  required  f<ir  the  maintenance  of  vit<d  heat  consumes 
matters  which  in  other  circumstiinces  might  l>e  thrown  U|>on  the  kidneys 
to  their  detriment.  The  tropics  afford  no  constant  protection  from 
nephritis^  however  generally  infrequent  are  infianmiatory  atieetions  of 
the  kidney  in  these  regions.  I  knew  an  ijistance  where  a  young  officer 
was  immediately  alLackod  with  severe  nephritis  during  hot  weather  in 
India,  after  getting  wet  through  in  a  tlmnderstorm  and  afterwards 
long  sitting  in  a  cold  bath.  Cold  to  prcxloce  ne]:)hritis  is  usimlly  long  or 
repeal  tod  ly  applied,  often  during  perspiration,  and  often  during  exhaustion 
or  in  connection  with  alcoholic  excess.  The  cold,  to  be  effective  in  the 
mAuner  in  question,  is  usually  applied  for  some  hours,  often  for  days  or 
weeks.  A  walk  of  several  hoius  in  snow,  a  long  drive  in  cold  weather, 
a  day's  work  in  cold  and  wet,  may  l>e  cited  as  examples,  as  also  may  he 
a  shorter  exposure,  as  in  the  case  of  a  dnmken  man  who  refrigeriited 
himself  by  swimming  in  the  Thames.  Protracted  cold  bathing,  apart 
from  alcoholism,  was  presented  not  only  in  the  case  of  the  ofHcer  I  have 
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just  referred  to.  Sometimes  repeated  exposure,  day  after  day^  in  the 
course  of  oiit-door  occupations,  has  been  assigned  as  the  cause,  and  in 
other  cases  the  disorder  has  come  on  as  the  result  of  habitual  or  bug* 
continued  exposure.  A  Cornish  quarry  man  worked  for  six  months  under 
a  clilfj  which  formed  the  side  of  the  quarr}^  from  which  water  dripped  upon 
him,  so  that  he  was  generally  wet  all  day,  and  got  home  wet  through  in 
the  evening,  often  not  changing  his  clothes.  This  was  followed  by  gradual 
loss  of  health,  pains  in  the  loins^  and  chronic  oedema,  with  urine  albuminooi 
to  three-fifths,  I  knew  an  officer  in  whom  an  attack,  at  last  fatal,  foUow«d 
upon  a  month's  exposure  to  cold  and  snow  in  Armenia.  There  are  many 
instances  in  which  the  attack  has  declared  itself,  usually  by  facial  dropsy, 
almost  immediately  aft<;r  the  exposure,  as  on  the  evening  of  the  same  day  j 
in  other  cases  it  has  come  on  later  and  more  insidiously.  A  very  intense  and 
rapidly  fatal  variety  is  apt  to  present  itself  in  middle-aged  drunkards  irho 
take  cold  in  some  accidental  manner,  perhaps  connected  with  their  vice. 

The  passing  of  bile  w4th  the  urine  is  a  definite  cause  of  nephritli» 
The  epithelial  cells  of  the  kidney  becom©  intensely  yellow,  and  a  tubal 
inflammation  is  set  up,  which  imparts  to  the  urine  albumin  and  epithelial 
CSkflts.  Nephritis  of  this  origin  is  temporary  when  the  cause  is  so  ;  it  it 
eeldom  severe,^  and  not  usually  productive  of  constitutional  symptoms. 

Diabetes  also  is  apt  to  set  up  nephritis  and  make  the  urine  albumin- 
oiis.  The  irritating  quality  of  the  saccharine  urine,  which  is  seen  ia 
its  action  ufwn  the  mucous  membrane  with  which  it  comes  in  contact^ 
may  be  the  reason ;  but  I  have  sometimes  asked  myself  whether  both  the 
albuminvu'ia  and  the  glycosuria  may  possibly  have  to  do  with  the  same 
cerebral  imtation.  Enough  changes  have  been  found  in  the  brain  of 
diabetes  to  indicate  morbitl  action  in  it,  though  not  enough  to  fix  the  seat 
or  display  the  steps  of  the  morl>id  process.  It  was  long  ago  shown  by 
Claude  Bernard  that  while  irritation  of  one  part  of  the  m*>duUa  madia 
the  urine  saccharine,  irritation  of  another  part  made  it  albuminous.  It  is 
conceivable  that  a  morbid  change  may  produce  both  residts  at  the  same 
time.  But  I  will  not  dwell  on  speculative  considerations*  The  albumin- 
uria of  diabetes  is  of  the  nature  of  nephritis.  This  condition  is  more 
serious  and  lasting  than  when  duo  to  the  elimination  of  bile,  but  only  in 
exceptional  cases  gives  rise  to  marked  constitutional  symptoms,  A  great 
physician,  no  longer  with  us,  used  to  say  that  a  man  had  better  have 
both  albumin  and  sugar  in  the  urine  than  one  without  the  other.  It  is 
tnie  that  the  albimiiiniria  in  these  circumstances  is  not  usuEdly  of  a  very 
active  or  mischievous  kind.  But  I  have  seen  cases  in  which,  Avith  marked 
diabetes,  there  has  been  ecpially  marked  rt^nal  disease,  with  albuminuria^ 
dropsy  and  cardio- vascular  i  hanges,  and  in  which  it  was  difficult  to 
determine  which  w^as  the  primary  or  which  the  more  imjwrtant  disease. 
I  have  known  albuminuria  and  glycosuria  to  concur  apjjarently  as  the 
results  of  inheritance ;  or  rather,  glycosuria  to  present  itself  together 
with  albuminuria  in  certain  members  of  the  family  to  which  I  have 
already  alluded  in  which  albuminuria  was  hereditary.  The  connection 
between  the  two  conditions  under  such  circumstances  is  not  obvious. 
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AVith  regard  to  the  loss  of  one  Iddney  as  the  cause  of  inflammation 
in  the  other,  it  has  BOmetiraes  hiippenrd,  though  rarely,  that  after  the 
destruction  of  one  of  these  organs  the  other  h^is  T>een  found  to  be  in  the 
large  white  state  of  chronie  nephritis.  It  13  not  within  my  experience 
that  acute  renal  inflammation  has  ever  been  attributed  to  this  cause.  It 
sometimes  comes  to  pass,  and  need  be  noted  as  a  source  of  error,  that 
after  the  destruction  of  one  kidney  by  a  suppurative  process  the  other  is 
foimd  to  have  become  the  subject  of  lardaceous  disease,  which  in  former 
times  was  not  sufficiently  diistinguished  from  nephritis. 

One  of  the  moat  important  causes  of  renal  disease  must  be  held  to  be 
scarhitina,  whether  we  have  regard  to  the  frequency  of  the  organic 
inflammation  from  this  cause  or  to  its  too  often  enduring  character. 
Unlike  the  nephritis  of  diphtheria,  which  is  relatively  more  frequent, 
that  of  scarlatina  is  peculiarly  apt  to  involve  the  Malpighian  bodies  and 
the  interstitial  tissue,  and  to  leave  lasting  mischief.  The  different  results 
of  these  tvvo  diseases  suggest  that  in  scarlatina  the  poison  is  especially 
discharged  by,  or  has  a  special  relation  to  the  Malpighian  veasel  ;  while 
in  diphtheria  the  part  so  selected  is  the  epithelium.  But  so  long  as  the 
scarlatinal  poison  itself  ia  only  a  matter  of  hypothesis,  speculations  upon 
its  demeiinour  are  idle. 

Not  only  does  scarlatinal  nephritis  continually  prove  fatal  as  acute 
renal  dropsy,  but  it  is  no  uncommon  experience  to  trace  the  chronic 
granular  kidney  to  an  attack  of  this  fever  many  years  before*  In  such  a 
case  it  is  possible  that  there  may  have  been  no  early  dropsy,  even  no 
dropsy  at  any  time  ;  though  the  broken  health  may  with  sufficient  proV 
ability  be  followed  back  to  the  remote  disorder  of  which  the  renal  result 
was  imperfectly  evident  in  the  recent  stage.  At  the  same  time,  it  is  to  be 
fully  recognised  that  a  large  proportion  of  attacks  of  scarlatinal  nephritis 
pass  off*  in  the  recent  stage  and  leave  no  wrack  behind.  It  is  certainly 
the  exception  for  a  person,  whatever  his  age,  to  jmss  through  an  attack 
of  scarlatina  without  the  presence  of  albumin  in  the  urine ;  though  there 
may  be  only  a  trace,  and  that  for  a  short  time,  in  which  case  there  may 
be  no  other  sign  of  renal  disease.  The  late  Br,  Hillier  found  albumin 
in  about  half  the  cases  of  scarlatina  under  his  care  at  the  Hospital  for 
Sick  Children  ;  my  own  experience  would  fix  the  ratio  higher,  though  it 
it  to  be  recogni3e<l  that  the  frequency  of  neiihritis  varies  in  different 
epidemics.  \ViiU  art.  **  Scarlet  Fever,"  vol,  ii,  p,  15-1^]  How  large 
a  proportion  of  children  who  suffer  fi'om  renal  dropsy  owe  this  to 
scarlatina  will  be  apparent  from  the  table  at  page  359,  where  it  is 
shown  that  of  86  cases  of  nephritis,  of  which  the  causes  were  recognised, 
75  were  traced  to  this.  Scarlatinal  drrqjsy  is  rare  under  a  year  old^ 
though  I  have  kno\\Ti  it  at  the  age  of  ten  weeks.  The  number  of 
deaths  from  this  aff^ection,^  as  might  be  expected  from  the  incidence  of 
scarlatina,  increases  from  the  first  year  to  the  fomth,  after  which  it  steadily 
diminishes.     Among  groi^n  people  the  proportion  of  dropsy,  or  nephritis, 

*  See  Dt,  Tripe's  talkie,  deduced  from  the  reportu  of  tlie  Registrnr-Gemend  njferred  to  lu 
VBLj  book  ou  Alhuminfirm. 


which  presents  itself  as  the  result  of  scarlatiDa  is  comparativelj  smili, 
though  it  is  an  item  which  has  to  be  reckoned  with.  The  table  at  ptge 
359  shows  that  in  the  adiilt  nephritig  is  attributed  to  scarlatina  far  \em 
often  than  to  cold^  perhaps  less  often  than  to  drink  ;  though  the  inter- 
mix tuie  of  the  alcoholic  with  other  morbid  influences  makes  it  difficult  to 
Bpeak  exactly. 

Scarlatinal  nephritis  may  come  on  at  any  period  after  the  first  appeir* 
ance  of  the  febrile  symptoms.  With  malignant  scarlet  fever  the  uritid  is 
often  blo«ly,  scanty^  and  alliuminous  almost  from  the  first.  Where  like 
fever  is  very  mild,  so  sm  to  he  possibly  unnoticed,  the  renal  affection  mar 
be  the  first  ostensible  sign  of  illness  ;  though  in  such  a  aise  inquiry  will 
proWbly  show  that  the  chikl  has  been  exposed  to  the  infection,  was  after- 
wards feverish,  and  perhaps  had  a  sore  throat.  According  to  Dr*  Tripe, 
the  dropsy  most  often  appears  on  the  fourteeritb  day,  but  may  be  delayed 
even  to  the  eighth  or  ninth  week.  Dr,  West  assigns  the  second  week 
of  the  disease  as  the  most  common  time  for  the  commencement  of  the 
renal  sequels,  and  believes  that  if  delayed  later  they  are  usually  mild. 
Of  60  cases  at  the  Hospital  for  Sick  Children  5  showed  dropsy  within  a 
week  of  the  appearance  of  the  rash.  In  42  the  dropsy  began  between 
the  end  of  the  first  week  and  of  the  fourth ;  in  the  remaining  13  it  came 
on  in  the  second  month ;  in  2  near  the  end  of  it.  Speaking  generally, 
the  probability  of  renal  mischief  lessens  much  after  the  fit*st  month,  hut 
la  not  over  until  after  the  secf>nd.  It  is  to  be  fairly  inferred  that  the 
kidneys  are  among  the  selected  ioci  of  the  scarlatinal  poison,  or  are 
especially  inntated  by  it  as  it  makes  its  exit ;  but  the  state  of  the  skin 
has  also  a  bearing  upon  the  renal  manifestation.  It  is  iraposLsilde  to 
dissociate  cutanouus  desquiunation  from  scarlatinal  nephritis ;  the  time 
of  desqiumiation  is  especially  that  of  nephritis.  Expctsure  to  cold  particu- 
larly during  this  time  is  apt  to  bring  it  on,  insomuch  that  in  convalescence 
from  scarlatina  greater  care  is  necessary  in  this  respect  than  in  the  corre- 
sponding period  of  perhaps  any  other  febrile  atlection.  In  the  critical 
Btate  of  the  scarlatinal  kidney  it  is  obviously  inadvisable  to  throw  upon 
it  more  than  can  be  helped  of  what  should  escai>e  by  the  skin.  It  was 
once  the  vogue  to  anoint  the  peeling  surface  with  a  mixture  of  olive  oifl 
and  lard,  liy  way  of  preventing  the  scattering  of  the  scales  which  were 
thought  to  be  the  chief  vehicles  of  infection.  But  it  is  to  be  doubted 
whether  these  are  the  chief  agents  in  caiTying  the  disease ;  and  at  an/ 
rate  the  stopping-up  of  the  pores  with  grease  cannot  hut  farther  embarnus 
the  cutaneous  functions  already  impaired  by  the  desquamating  procese. 
These  considerations  were  suggested  to  me  by  observing,  as  I  thought,  a 
disproportioiuite  amount  of  renal  disease  in  patients  so  tretited 

The  next  cause  of  nephritis  which  ctills  for  especial  mention  is 
diphtheria.  The  albuminuria,  or  in  other  words  the  nephritis,  of  diph- 
theria differs  from  that  of  scarlatina  in  these  important  particulars  ;  it  is 
almost  always  present,  it  is  early,  and  it  is  for  the  mmt  part  harmleas. 
Albumin  is  so  constantly  found  in  the  urine  with  diphtheria,  and  that  so 
early,  as  to  constitute  a  valuable  indication  as  to  the  nature  of  the  aifec- 
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tion  of  the  throat.  The  albuminuria  is  rather  an  aecompaniment  than  a 
sequeL  Dr,  Hillier,  at  the  Hospital  for  Sick  Children,  foimd  the  urine  to 
be  albamiiious  in  all  but  five  of  thirty-eight  cases  of  diphtheria  ;  and  in 
thirteen,  where  the  urine  was  examined  daily,  there  were  sevun  in  which 
it  was  found  so  before  the  fourth  day  of  the  disease.  In  the  remaining 
six  the  advent  of  the  albiunin  was  between  the  fourth  day  and  the 
nineteenth. 

Lasting  renal  disease  seldom  ensues  from  this  cause.  If  the  patient 
recover  from  the  diphtheria,  so  as  a  rule  does  he  from  the  renal  complica- 
tion. I  have  known  renal  dix>psy  to  be  thus  produced  and  even  i»rov0 
fatal,  but  such  results  are  very  infrequent.  The  nephritis  appears  to  be 
chiefly  tulm.1,  as  must  lie  inferred  from  the  a1>undance  of  epithelial  and 
hyaline  casts  in  the  urine  and  the  infrequency  with  which  persistent 
disease  is  left  behind. 

The  evidence  of  acute  rheumatism  as  a  cause  of  genuine  or  general 
nephritis  needs  to  be  carefuEy  weighed.  It  is  not  unknown  for  blood, 
albumin,  and  casts  to  present  themselves  in  the  urine  in  the  course  of 
acute  rheimiatism,  but  it  is  to  be  bc»rne  in  mind  that  renal  embolism  is  a 
concomitant  of  rheumatic  endocarditis,  and  may  be  the  source  of  these 
additions.  Renal  eml>olism  is  not  attended  with  dropsy,  and  cannot 
account  for  this  symptom  should  it  bo  present.  But  rheumatic  endo- 
carditis may  give  rise  to  dropsy,  and  also  to  renal  congestion,  which  may 
make  the  urine  blofxly  and  albuminous,  and  thus  simulate  nephritis  in  so 
many  particulars  that  the  distinction  is  not  always  easy  or  possiltle.  Be 
this  as  it  may,  I  have  known  dK>psy  and  albuminuria  ^vith  the  charactei"s 
of  nephritis  to  come  on  \nth,  or  closely  upon,  rheimiatic  fever  and  be 
attributed  to  it.  But  with  the  sources  of  mistake  to  which  I  have  re- 
ferred, and  the  obvious  infrequency  of  rheumatic  nephriti;^,  if  such  a 
thing  there  be,  I  am  rather  sceptic^il  as  to  the  existence  of  any  direct  re- 
lation between  the  febrile  and  the  inHaramatory  disease. 

Alcohol,  as  a  cause  of  renal  disease,  has  given  rise  to  some  difference 
of  opinion.  Enormous,  almost  inconceivable  quantities  of  alcoholic 
liquor  are  often  taken  without  any  such  result.  As  a  cause  of  the 
granular  kidney  alcohol  occupies  a  very  stibordinate  position.  But  with 
regfird  to  nephritis,  and  that  of  a  somewhat  acute  kind,  wo  have  evidence 
that  the  cause  is  by  no  meaas  an  infrequent  onc^  though  far  less  frequent 
than  cold.  I  have  already  adverted  to  the  efficiiey  in  this  respect  of  cold 
and  alcohol  ncting  together,  l*ut  alcohol  alone  is  etticicnt.  A  kept  woman, 
aged  twenty-eight,  havitig  been  deserted  by  her  protector,  took  to  furious 
di-inking.  Brandy  and  gin  were  her  liquors,  a  bottle  of  brandy  a  day 
her  habit,  and  intoxication  more  or  less  continuous.  After  two  months 
of  this  she  became  generally  dropsical,  with  marked  urinary  evidences  of 
nephritis.  A  soldier,  aged  thirty-eight,  who  had  serv^ed  in  India,  received 
£68  as  bis  share  of  the  Ban  da  and  Kirwee  prize- money.  This  he  spent 
in  drink,  in  seven  months.  Porter  was  his  liquor,  three  or  four  pots 
daily  his  ordinary  limit,  according  to  his  own  statement,  while  ocaisionally 
he  had  a  ^MiellyfuV  which  he  explained  as  five  or  six  pots.     After  five 


and  a  half  tnontha  of  this  process  renal  dropsy  set  in,  for  which,  aboat 
the  time  his  money  was  exhauste<^^l,  he  became  my  patient  in  Sl  George& 
I  was  consulted  in  regard  to  a  young  lady,  I  think  of  about  the  age  of 
nineteen,  who  acr|iiired  renal  dropsy,  aufl  1  doubt  not  a  hopclesa  while 
kidney,  after  a  long  course  of  port  wine  in  company  with  a  vinous  and 
unwise  grandfather.  Alcohol  as  a  cause  of  nephritis  is  generally  soid^ 
what  acutely  administered ;  the  result  is  more  apt  to  follow  a  definite 
period  of  great  excess  than  more  maiemte  and  h^ihitual  indulgencse. 

It  is  not  pcjssiblc  to  do  more  than  enumerate,  and  that  incompletely,  the 
other  irritants  foreign  to  the  body^  by  which  various  degrees  of  nephritis 
are  produced.  Among  these  may  he  mentioned  cantbarides,  turpentine, 
phosphorus^  lead,  arsenic,  silver,  and  mercury.  The  resulting  intlam- 
mation  is  often  brief  and  characteristically  tubal,  as  in  the  cases  of 
cantharides  and  arsenic.  With  le^id  the  disease  early  assumes  an 
interstitial  position  and  permanent  character. 

Symptoms. — The  symptoms  of  nephritis  present  themselves  with 
varying  degrees  of  acuteness,  sometimes  abruptly,  sometimes  insidiously. 
To  take,  first,  the  more  acute  form,  which  is  usually  due  to  cold,  thesvmptoms 
which  first  attract  notice  are  facial  cedema  and  scantiness  of  urine,  which  con- 
tains albumin  and  cast^,  and  often  blocKJ.^  These  urinary  changes,  together 
with  piiffiness  of  the  face,  may  appear  within  a  few  hours  of  the  exposiu^ 
or  on  the  next  day.  There  may  be  rlull  pain  or  sense  of  weight  in  the 
loins  and  a  gene  ml  feeling  of  illness^  but  there  is  no  acute  pain  or  active 
distress  ;  the  disease  makes  its  own  sedative.  There  is  often  vomiting  in 
the  beginning  of  the  disease  as  well  as  in  its  course,  and  there  is  total 
want  of  appetite.  There  is  sometimes  at  the  beginning,  especially  when 
the  disease  is  the  result  of  cold,  a  certain  amount  of  febrile  action,  with 
dryness  of  the  skin,  but  rigors  are  exceptional,  as  also  is  a  continue*! 
high  temperature  ;  though  the  temperature  is  often  raised  by  the  various 
complications  which  are  apt  to  occur  in  the  coui-se  of  the  disease.  Hard- 
ness of  the  pulse  and  dropsy  begin  and  continue  together.  A  time 
may  come,  after  the  acute  diseiise  has  become  chronic,  when  "with  a 
further  increase  of  vascular  tension  and  the  superaddition  of  hypertrophy 
of  the  heart  the  dropsy  will  lessen  or  cea^e ;  but  I  refer  now  only  to 
the  acute  or  recent  condition.  This  is  chiefly  characterised  by  dropsy 
and  the  st^ite  of  the  urine,  though  there  are  many  complications  which 
will  motlify  the  course  and  shape  the  end  of  the  disease.  Th« 
dropsy,  as  oedema,  is  general  and  especially  conspicuous  in  the  lace, 
legs,  and  loins,  though  not  so  extreme  as  it  is  apt  to  become  in  cases 
which  run  a  slower  course  than  those  now  under  consideration.  The 
urine  may  Im?  reduced  to  two,  three,  or  four  ounces  in  the  twenty-fonr 
hours,  and,  especially  when  the  attack  is  due  to  cold,  may  be  black  with 
blood,  and  will  deposit  not  only  blood  corptiscles,  but  multitudes 
of  large  casts  containing  blood,  renal  epithelium,  and  fibrinous  matter. 
The  secretion  is^  of  course,  albuminous  beyond  what  the  blood  explains. 

^  In  my  work  on  Albuminuria  I  li&ve  coDsidered  the  CAOses  of  iiepbrilii  in  more  detsil 
than  is  possible  hero. 
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Blood  is  not  always  present,  for  there  is  a  rapidly  fatal  form  of  nephritis 
which  sometimes  follows  scarlatina  in  which  there  is  no  blood,  though 
much  albumin  and  a  great  abundance  of  large  casts,  chiefly  fibrinous,  but 
containing  also  renal  epithelium.  In  such  a  case  the  urine  may  be  almost 
suppressed  as  if  the  tulxss  were  sealed  up  with  the  exudation.  It  may  be 
found  in  such  a  case  that  the  glomeruli  are  affected  as  well  as  the  tubes. 
The  diminution  of  the  luine  affords  a  rough  measure  of  the  severity  and 
danger  of  the  case,  and  its  increase  one  of  the  most  important  signs  of 
improvement.  The  less  urine  the  more  dropsy  is  a  genera!  but  not  a 
constant  rule,  for  it  sometimes  happens  that,  as  in  such  a  ease  as  I  have 
referred  to,  the  urine  may  be  almost  suppressed  and  oedema  absent  or 
only  in  traces.  In  these  circumstances  I  have  witnessed  much  vomiting, 
exhaitetion,  and  feebleness  of  pulse,  want  of  arterial  tension  rather  than 
excess  of  it,  and  have  associated  the  absence  of  dropsy  with  this  condition* 
The  urgent  vomiting  gives  notice  of  unemic  poisoning,  and  forewarning 
of  head  symptoms.  Al>sence  of  blood  from  the  urine  is  not  a  gootl  sign ; 
it  is  probable  that  the  bleeding  relieves  the  congested  organ,  and  does 
good  rather  than  harm.  Such  cases  as  I  am  now  discussing  tend  to 
death  by  cerebral  uraemia  most  often  displayed  by  repeated  epileptiform 
convulsions  variously  intermingled  with  degrees  of  coma ;  a  condition  of 
semi-coma  being  finally  succeeded  by  nearly  complete  unconsciousness 
and  stertor,  though  the  unconsciousness  is  seldom  so  profound  or  the  stertor 
BO  guttural  as  ensues  upon  cerebral  ha3morrhage. 

It  is  not  possible  to  make  a  definite  separation  between  the  acute 
cases  and  the  sulmcute  or  chronic.  A  scarlatinal  case,  to  which  I  have 
already  alluded,  proved  fatal  on  the  fifth  day  after  the  appearance  of  the 
albumin.  An  intense  attack  from  cold  ended  fatally  on  the  nineteenth 
day  after  the  exposure.  A  similar  attack  from  the  same  cause  recorded 
by  Bright  lasted  three  weeks,  the  fatal  issue  having  been,  as  we  may 
suspect,  hastened  by  the  depleting  treatment  which  was  inevitable  in  the 
year  1827.  The  more  rapid  cases  gnidually  merge  into  the  more  pro- 
tracted, which  we  have  presently  to  consider.  When  death  takes  place 
in  the  acute  stage  the  condition  of  the  kidney  presents  several  variations 
which  are  determined  largely  by  the  cause  of  the  attack.  The  organ  is 
always  swollen,  smooth,  and  congested,  and  the  congestion  more  con- 
spicuous in  the  cones  than  the  cortex,  where  it  is  more  or  less  masked 
by  the  inflammatory  pro^hicts  which  in  this  situation  are  the  more 
abundant.  The  appeanince  varies  according  to  the  degiee  of  congestion 
and  the  contents  of  the  tubes.  The  most  striking  variety  is  the  chocolate 
or  coffce-colouretl  kidney,  which  drips  'with  blood  when  cut,  and  belongs 
chiefly  to  the  intensely  congestive  form  of  the  disease  which  comes  on  most 
often  from  cold.  When  from  scarlatina  the  cortex  has  a  pde  or  imrsnip- 
coloured  basis,  which  shinvs  through  the  blood  which  thn  organ  abundantly 
contains  and  exudes.  The  injection  may  be  so  abundant  and  so  fairly 
distributed  as  to  give  a  geneml  pink  colour  to  the  section, 

WTien  nephritis  takes  its  slower  and  more  ordinary  course,  but  is  never- 
theless severe,  the  urine  becomes  less  bloody,  supposing  it  to  have  dis- 
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played  blood  at  the  outset,  and  it  increasea  in  amount,  though  not  to  its 
normal  quantity.  The  urine  sometimes  increases  to  much  Ijeyond  the 
oornjal  amount.  If  this  happens  early  in  the  disease,  before  renal  fihrofii 
and  secondary  oirdio- vascular  changes  are  established,  it  ia  a  good  sign^ 
pirfc  of  the  natural  process  of  recovery  ;  the  kidneys  are  responding  to 
the  diuretic  action  of  the  retained  excreta,  and  all  promises  well*  But  I 
am  considering  a  case  which  promises  ill.  The  most  conspicuous  aymptoma 
are  usually  dropsy  and  aniemia. 

The  dropsy,  as  general  dropsy,  is  as  extreme  aa  any  we  know ;  thoit^ 
possibly  some  local  dropsies,  such  as  hepatic  ascites,  may  be  more  intenie 
within  their  limits.  The  areolar  tissue  is  the  first  part  to  become 
infiltrated,  though  the  serous  cavities  soon  become  similarly  occupied. 
I  have  known  the  thighs  and  back  to  become  so  distended  as  to  disclmrg^ 
large  quantities  of  senrni  through  visible  pores  in  the  skin.  I  haTe 
known  the  abdomen  to  become  so  stretched  piirtly  from  peritoneal  and 
piirtly  from  in  tegumental  fiuid  that  the  true  skin  gave  way,  learingi 
when  the  patient  recovered,  which  she  happily  did,  a  liberal  pattern  of 
scar -like  exaggerations  of  the  linen  nlha  of  pregnancy.  I  could  gire 
other  instances  where,  under  similar  circumstances,  the  skin  has  been 
variously  injured  by  distension.  The  dropsy  sometimes  includes  con- 
junctival oidema,  a  striking  but  not  a  common  complication.  As  parts 
of  the  general  dropsy,  fluid  frequently  collects  in  the  peritoneum  and 
pleune,  loss  often  and  in  relatively  smaller  quantity  in  the  periciLniium, 
These  accumulations  belong  rather  to  the  later  than  the  earlier  stages  of 
the  disease.  Of  all  renal  conditions  that  of  nephritis  with  the  large 
white  kidney  tends  most  to  dropsy.  The  outfio\nng  may  to  a  certain 
exU^nt  relieve  uraemia,  but  is  a  source  of  danger  in  itself.  The  hydro- 
thorax  causes  dyspno3a»  to  which  the  ascites  contributes ;  beside  which 
erysipelatous  inflammation  is  apt  to  ensue  upon  the  excessive  cedema,  and 
various  lowd  evils- — cellulitis  and  abscess — often  follow  upon  the  surgical 
measures  employed  to  relieve  it.  The  dropsy  and  the  ansemia  which 
goes  with  it  give  visible  characters  to  the  disease,  the  bloated  pallor  and 
the  water-logged  carcase* 

Beside  the  dropsy,  which  is  the  most  frequent  anrl  conspicuous  symptom, 
the  course  of  the  disease  is  varied,  and  often  concluded  hy  intercurrent 
attacks  of  an  infianimatory  nature,  especially  such  as  afi'ect  the  respiratory 
organs.  Pneumonia,  broncho -pneumonia,  bronchitis,  ami  pleurisy  are 
common,  especially  in  the  earlier  stages,  and  more  in  young  subjects  than 
old.  These  occur  without  any  recognisable  external  cause,  as  if  the 
products  of  the  disease  acted  as  irritants  to  the  organs  of  respiration.  In 
the  majority  of  fatal  cases  one  of  these  conditions  assists  to  bring  about 
the  final  result.  Pericarditis  sometimes  occurs,  but  far  less  frequently 
than  with  the  granular  kidney.  A  condition  of  the  larynx,  which  may 
probably  be  termed  inflammatory  cedema,  sometimes  presents  itseli 
Laryngeal  dy spncea  comes  on  somewhat  suddenly  with  alteration  or 
loss  of  voice.  The  mucous  folds  above  the  epiglottis  are  swollen  and 
puiTy^  and  the  epiglottis  may  be  felt  with  the  finger  to  be  thick  and 
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prominent.  Should  the  case  terminate  fatally,  a  general  submucous 
infiltration  will  be  found  above  the  true  cords»  involving  the  epi- 
glottis and  arytseno-epjglottideau  folds.  Croupy  breathing  is  the  most 
obvious  sign  of  this  comiition,  which  not  infrei|uent!y  precedes  and 
contributes  to  the  fatal  ending.  I  may  here  interpose  a  word  to  the 
effect  tliat  this  com[»hcation  is  often  suece^ssfully  treated  by  liberal 
acupuncture  of  tlie  parts  affected  and  the  inhalation  of  steam.  Mem- 
branous inflammation  of  the  larynx— true  crouj) — has  sometimes  been 
known  to  occur  under  such  circumstances  as  I  am  considering,  especially 
in  hospitals ;  but  I  think  that  this  has  been  truly  diphtheritic  and  the 
result  of  infection,  not  a  simple  result  of  the  renal  disease. 

Unemic  attacks,  usually  convulsive  in  nephritis,  fr<^r|uently  occur  in 
the  advanced  stages  of  the  disease,  or  in  intense  forms  of  it  not  of 
long  standing.  Epileptiform  seizures  present  themselves,  ofteUj  but  not 
always,  preceded  by  vomiting  or  headache  ;  and  may  recur  at  short 
intervals  ami  in  great  numbers,  perhaps  sixteen  or  seventeen  in  as  many 
hours.  The  intervals  are  occupied  by  drowsiness  or  incomplete  coma. 
The  attacks  are  often  fotal,  but  not  necessarily  so.  When  they  occur  in 
acute  disease,  in  young  persons,  and  when  the  kidneys  are  capal>le  of 
recovery^  they  often  pass  off  under  treatment  and  leave  the  patient  none 
the  worse.  To  show  the  frequency  of  uneinic  head  symptoms  under 
nepfcritis,  and  the  preponderance  among  them  of  convulsive  attacks,  I 
may  state  that  of  63  cases  of  nephritis  under  my  care  in  which  recovery 
took  place,  convulsions  oecurred  in  5  ;  coma  without  convulsions  not  at 
all  Of  57  fatal  cases,  convulsions  occurred  in  17;  coma  without  con- 
vulsions in  2,  Thus  it  appears  tliat  of  1 10  cases  of  nephritis,  inclusively, 
convulsions  occurred  in  22 ;  coma  without  convulsions  in  2.  Thus^ 
s[*eaking  of  nephritis  in  general,  it  appears  that  convulsions  occur  in  one- 
fifth  of  I  he  cases.^ 

Nephritis  is  usually  attended  from  tlie  first  with  an  increase  of  arterial 
tension,  and  as  a  consequence  with  the  cardio- vascular  changes  which 
en^iie  upon  it,  hypertrophy  of  the  heart  and  thickening  of  the  arteries; 
and  in  advanced  crises  the  retinal  alterations  which  belong  to  the  same 
process.  I  have  distinctly  recognised  hypertrophy  of  the  heart  as  a  result 
of  nephritis  of  not  more  than  six  weeks*  duration,  I  need  not  dwell  on 
these  changes  at  present,  as  they  will  receive  fuller  consideration  in 
connection  with  the  granular  kidney.  It  is  to  be  borne  in  mind  that  tlie 
kidney  of  nephritis  is  not  divided  from  the  granular  kidney  by  any 
abruiit  separation  or  essential  difference  in  the  patholoi^^ictil  process  by 
whicli  the  two  are  pro<lnced.  One  may  pass  into  the  other.  The 
card io- vascular  changes  are  of  the  same  nature  in  both,  their  establish- 
ment being  chiefly  a  question  of  time.  It  may  be  mentioned  in  connection 
M^ith  the  vascular  chani^ea  that  epistaxis  sometimes  occurs  with  nephritis, 
though  not  so  frequently  as  with  the  granular  kidney. 

The  duration  of  nephritis  cannot  be  expressed  in  absolute  terms.     Of 

^  I  have  given  fuirtlier  paiticiilars  In  mj  "book  on  AlhwminimnK  to  wbich  I  ]mv«  alraadj 
rcferrtii. 
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those  wlio  completely  reco^xr,  the  vast  majority  do  so  within  a  yi 
those  who  die,  the  majority  do  so  %vithiii  six  months,  though  there  Is  i 
small  but  very  conspicuous  minority  in  whicli  the  acute  condition  becomei 
chronic,  and  the  chronic  condition  permanent,  lasting  in  one  shape  or 
another  for  miuiy  years,  possibly  witli  a  delusive  interval  of  a[»pareDt 
health  between  the  beginning  and  the  end.  I  found  that  of  50  £^tal 
cases  of  all  ages  the  termination  in  all  but  one  occurred  within  the  fint 
six  months ;  but  the  whole  story  is  not  revealed  by  this  comparatively 
limited  record.  There  are  many  cases,  particularly  after  scarlatina, 
when  fibrosis  is  peculiarly  apt  to  assert  itself,  where  the  later  stages  take 
the  almost  iiidehnite  clironicity  of  the  granular  kidney,  which  is  the 
organic  condition  ultimately  attained  to. 

The  causes  of  death  in  nephritis  vary  according  to  age.  Under 
sixteen  the  fatal  issue»  in  more  than  half  the  cases,  is  brought  about  bj 
some  inflammatory  aflection  of  the  organs  of  respiration.  After  sixteen 
this  cause  accounts  for  only  about  a  seventlu  Cerebral  unemia  takes 
the  second  place  before  sixteen,  and  the  irst  after  that  age.     Dropsy  and 


I 


Fio.  1.— Pulse- tracing  in  aciit«  nc^phritifl  of  14  dftya'  nlnwWw^  in  a  boy  ^ed  U, 
Uarey'i  npUygmognipta.    l&O  grauiijue*  prepare. 


its  direct  consequences  at  both  periods  come  next  to  uraemia,  next  to  this, 
at  both  periods,  peritonitis,  an^l  then  pericarditis,  which  is  very  infre- 
quent with  nephritis  as  compared  with  the  granular  kidney. 

The  upinary  ehanges  of  nephritis  may  be  briefly  indicated  ; 
within  the  space  to  which  1  am  limited  it  is  impossible  to  do  more.  The 
urine  is  usually  diminished  in  quantity  at  the  outset,  sometimes  nearly  to 
suppression ;  while  during  recovery,  should  this  occur,  it  is  often  greatly 
in  excess  of  the  normal  amount  It  often,  at  the  very  beginning,  gives 
traces  with  the  guaiacum  test  of  the  blood  crystalloids,  w^hile  at  an  early 
period  corpuscular  blood  generally  presents  itself,  sometimes  in  hirge 
quantity.  Much  albumin  is  early  present,  which  diminishes  with  the 
stress  of  the  attack.  Albunjinuria  with  nephritis  is  so  nearly  constant 
that  an  exception  has  the  interest  of  a  curiosity.  1  will  mention  one, 
A  male  child  of  the  age  of  ten  months  had  what  could  not  be  otherwise 
regarded  than  i\a  acute  renal  dropsy.  There  was  no  history  of  scarlatina 
or  of  other  cause.  When  he  came  under  notice  tlie  disorder  had  lasted  a 
fortni|,^ht.  There  was  then  much  general  cedema,  which  became  extreme 
until  the  eve.i  were  neai'ly  closed  by  the  surrounding  swelling,  the  limbs 
distended,  tense,  and   shiny,  and  tiie  hands  and  feet  nearly  globular* 
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After  two  convulsive  attacks  he  died  ten  days  after  he  was  first  seen. 
The  water,  which  was  extremely  scanty,  could  be  obtained  only  on  one 
occasion.  It  was  animoniacal.  There  was  a  douhtfiil  tmce  of  opacity 
after  heat  and  acid,  leaving  the  presence  of  alhnniin  equally  a  matter  of 
doubt.  The  kidneys  were  Imff-coloiired  and  firm  in  texture;  the  pair 
weighed  one  ounce  and  half  a  drachm.  The  tubes  were  generally 
occupied,  and  in  some  places  distended  with  epithelium  anrl  fihrinous 
cylinders.  Prepared  sections  failed  to  display  any  interstitial  change. 
The  case  was  one  of  intense  tubal  nephritis. 

Tube^asts  of  various  kinds  and  renal  ei>ithelium  seldom  faO  to  show 
themselves  in  great  prafiision. 

To  revert  in  brief  to  one  or  two  particulars  :  the  diminution  of  urine 
at  the  outset  furnishes  a  rough  meitsure  of  the  severity  of  the  attack.  I 
have  often  known  the  urine  to  l>e  reduced  to  less  than  two  ounces  in 
the  twenty- four  lioursj  and  occasionally  to  al>out  half  an  ounce.  Such 
diminution  is  generally  a  fatal  omen.  It  is  generally  dependent  either  on 
nearly  universal  stopi>age  of  the  tubes  or  the  extensive  participation  of 
the  Malpigbian  Ixxlies  in  the  intlammatory  jirocess.  Diminution  to  a  less 
extent,  for  example  to  half  or  a  i|narter  of  the  normal  amount,  is  con* 
tinually  followed  by  recovery,  this  process  being  oftrn  attended  with 
diuresis.  1  knew  an  instance  in  which  this  salutary  fiow  amounted  to 
240  ounces  in  twenty-fotir  hotir;*.  The  sjiecific  gravity  gives  an  average 
of  about  10111  ;  in  thtr  most  acute  conditions,  where  the  secretion  is  very 
scanty,  the  specific  gravity  may  be  much  higher ;  in  the  later  stages  it  is 
often  as  low  as  10V(\  or  even  lower.  In  the  early  stai^es^  and  sometimes 
for  long  afterwards,  the  urine  may  be  black  with  blood,  or  it  may  present 
only  an  almost  invisible  tmce,  or  none.  The  total  absence  of  blood, 
particularly  in  an  acute  ca^e,  is  not  a  good  sigiij  hut  the  reverse  ;  the 
ha?morrha!;'0  appears  to  relieve  the  organ.  Epithelial  cells,  sometimes 
fatty  in  the  later  stages,  are  ust tally  found.  Early  in  the  disease  these 
may  be  so  abundant  as  to  form  a  sediment  conspicuous  to  the  naked 
eye.  Casts  of  the  tubes  are  generally  present,  the  abundance  of  which 
is  usually  commensurate  with  the  activity  of  the  disease.  The  special 
cast  of  recent  tubal  nephritis  is  the  epithelial,  a  delicate  cylinder  of 
fibrin  embedding  epithelial  cells.  Sometimes  the  cells  are  so  massed 
together  that  notldrig  else  is  visible*  Blood  appears  in  the  casts,  or  may 
even  chiefly  compo^^e  them  during  the  hiemorrhagic  process.  In  the 
advanced  sta;ies  of  the  disease  the  tubes  sometimes  lose  their  epithelial 
lining,  and  discbarge  casts  of  large  diameter  and  stronj^ly^marked  outline, 
consisting  chiefiy  or  entirely  of  transparent  fibrin.  During  recovery  the 
casts  diminish  and  ultimately  disajipear. 

There  is  a  condition  to  which  the  tenn  acute  ne]ihntis  applies,  though 
the  inflanmiation  a]>i»ear8  to  lie  limited  to  the  interstitial  tissue  ;  with 
this  there  may  be  little  urine,  much  albtimin,  acute  and  getieral  dropsy, 
and  all  tlie  constitntional  symptoms  of  ordinary  difTuse  nephritis?,  such  as 
results  in  the  large  white  kidney  ;  but  with  all  these  evidences  of  acute 
renal  inflammation  there  may  be  no  cMsts  from  first  to  last.     Such  cases 
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They  may  b©  described  by  tike 


are  rare,  and,  so  far  as  I  have  seen,  fatal, 
term  acm^  interstitial  ne|>hritis. 

It  may  suffice  to  jj:i\'e  a  briof  summary  of  the  chemical  change 
urine  in  nephritis.   Allnrmin  is  almo.st  always  present,  sometimes  in  \ 
which  are  greater   than   are  found   in  any   other  renal   disease* 
maximum  ig  about  35  grammes,  or  an  ounce  and  a  quarter  in  twenty-fouf  ^ 


eTri^B 

?ntv-fouf  ™ 


Fio.  3.— CkaU  of  nephritis  contiiining  flhrin,  epitTielial  c<?llii  ind  gnnuliiT  nutW.    One  \ms^  eaat 
includes  other*  in  iu  iuteriur.    (Fajui  Dickinioa*  AlUiminiiru^)  , 

hours*     The  loss  of  even  lialf  this  amount  would  prolmhiy  tell,  by  way 
impoverishment^  upon  the  system  at  large.       All  the  normal  constituent 
are  diminished — the  water,  the  urea,  and  the  chlorides — to  a  greater  exteni 
than  occurs  in  any  other  disease  of  the  renal  Bul>stance,     Tlie  phosphoric 
sulphuric,  and  uric  acids  are  redui-od  in  a  less  marked  manner;  of  tl)€ 
tlie  uric  acid  aijparcntly  sufters  least.      In  some  cases»  indeed,  during  tb4 
process  of  recovery,  uric  acid  is  discharged  in  abnormal  abundance  ;  and! 
a  similar  sLitement  may  be  made  with  regard  to  the  urea  and  the  wnter.  < 
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Treatment. — In  treating  nephritis  we 
to  do  with  a  disease  which  has  a  natural  tendency  to  get  well,  so  that  our 
endeavours  must  be  not  so  much  to  cure  the  patient,  as  to  place  him  in 
favourable  circumstances  for  recovery,  Certiiiii  complications  may,  lutw- 
ever,  present  themselves  in  which  active  interference  is  en  lied  for.  The 
primary  considemtions  which  must  guide  otar  conduct  are  these — to  abate 
renal  hyperflemia,  and  to  avoid  whatever  may  produce  it  in  the  shape  of 
renal  irritants  ;  to  relieve  the  kidneys  of  work  so  far  as  is  consistent  with 
maiiitainhig  an  abundant  flow  through  the  tubes ;  to  ensure  this  f!uw, 
without  irritating  the  gland,  so  as  to  keep  the  tubes  clear ;  to  keep  the 
skin  active  and  the  liowels  free,  and  thus  direct  into  other  channels 
matters  which  might  otherwise  he  thrown  upon  tlie  kidneys  to  the  injury 
of  these  disabled  glands.  The  keeping  down  of  uriemic  accumulation  is 
a  secondary  thotigh  important  purjiose  wbich  the  measures  indicated  will 
subserve.  The  diet  in  an  acnte  and  recent  case  Bhould  be  wholly  liquid 
or  only  with  the  admission  of  a  little  farinaceous  food,  ArrowrcH:>t  may 
be  coramended  as  both  liqnid  and  farinaceous,  but  more  solid  foods  of 
this  class  may  be  given  in  the  early  progress  of  the  disease.  Milk  may 
be  given  freely,  but  the  diet  shoidd  not  wholly  consist  of  it.  Light 
animal  broths  should  be  included  ;  no  conceMtrated  essences,  but  thin  beef- 
tei  or  thin  broth  of  other  kinds.  It  is  essential  that  water  should  he 
freely  introduced,  either  pure  or  sophisticiited.  Lemonade  and  barley 
water  serve  the  purpose,  hut  perhaps  pore  water  is  best  of  all,  esiK^cially 
distilled  water,  such  as  may  be  obtained  under  the  nsime  of  Siilutaris* 
^lalvern  water  is  nearly  equally  pure  and  is  more  palatable.  Water, 
whether  pure  or  only  slightly  modified,  is  the  best  of  diuretics  ;  not  only 
is  it  without  irritating  |>roperties,  but  it  lessens  by  dilution  any  irritating 
quality  which  the  nriiie  may  possess.  Alcoliol  should  be  entirely 
inhibited  unless  there  lie  some  special  reason  for  its  employment.  The 
patient  should  be  kept  in  a  warm  bed  in  a  warm  room,  at  a  temperature 
not  high  enough  for  discomfort,  but  higlier  than  is  common  in  a  hospital 
ward  or  sick  chand>er.  Hot-air  baths  may  be  called  for  by  any  threaten- 
ing of  uraemia,  hut  are  not  genemlly  necessary.  It  is  essential  that  free 
action  of  the  liowels  should  be  ensured.  I  am  accustomed  to  begin  with 
a  mercurial  purge,  calomel  with  compound  jalap  powder  or  haiistiis 
sennse,  ami  to  follow  it  u[>  with  a  saline  hixative.  Sulpliaie  of  magnesia 
is  perha]>s  the  best  purgative  in  such  cases  as  I  have  in  view,  while  one  of 
the  alkalising  salts  of  potash  shouhl  be  in  some  way  superadded.  We 
must  not  forget  that  sulphate  of  magnesia  is  decomposed  by  the  vegetable 
salts  and  carbonates  of  the  alkalies.  A  smaU  dose,  2  or  3  drachms, 
of  the  snlpliate  may  be  given  every  morning,  and  a  drachm  of  potassio- 
tartrate  of  soda,  or  of  tartrate  or  citrate  of  potash,  three  or  four  times  a 
day.  A  drachm  or  half  a  drachm  of  sulphate  of  magnesia  may  be  given 
in  an  ounce  and  a  half  of  water,  together  with  a  drachm  of  tartrate  of 
potash ;  the  solution  decomposes,  but  does  not  at  once  precipitate. 
After  a  time  iron  becomes  desirable.  In  the  later  stages  I  have  been  in 
the  habit  of  giving  at  bed-time  and  on  rising  some  such  mixture  as  this^ — 
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a  drachm  of  sulphate  of  magnesia,  a  drachm  of  aloes  \*-irie,  aod  ten  tnininu 
of  the  tincture  of  percldoiide  ol'  iron.  If  it  be  desired  to  include  an 
alkaliaing  suit,  tailmte  of  potash  may  be  given  with  tartrate  of  iron  and 
a  little  decoction  of  aloes,  Digitalia  must  receive  especial  mention  as 
demanded  whenever  tlie  urine  is  very  scanty,  as  it  usually  is  in  the  early 
stages,  and  when  dropsy  is  present.  This  invaluable  remedy  may  be 
introduced  as  infusion  or  tincture  into  any  of  the  mixtures  which  I  have 
mentioned- 

Sonie  of  the  compHcatiotis  require  special    treatmentp   o there   nonet 
Tlie  hnnzoutal  posttire  must  be  strictly  maintained  when  the  legs  are 
affected^  which  is  usually  the  case.       Tlie  paramount  efTect  of  digitalis 
has  already  been  adverted  to.     If  other  measures  are  needed*  periodical 
hot-air  batlis,  beat  to  the  legs  only,  are  of  gi*eat  service  ;  they  not  only 
remove  the  tlnid,  hut  hy  purifying  tlie  blood  tliey  correct  the   condition 
on   which    tbe  dropsy  essentially  de[>ends.       Hydragogue  purgatives  al 
regular  intervals  are  of  service  for  similar  reasons,  but  neither  sweating 
nor  purging  must  be  too  energetically  enforced,  since  they  may  injuriously 
increiise  the  amemia  which  is  one  of  the  factors  of  dropsical  effusion. 
Puncture  of  the  legs  should  l>e  avoided  when  possible  on  account  of  th« 
local  inflammations  which  are  apt  to  ensue,  and  are  often  fatal.     Anti- 
septic  precautions    should    bo    strictly    employed,    notwithstanding    the 
apparently  trivial  nature  of  the  operation.     The  belly  may  be  tapped 
with  lass  danger,  and  generally  with  advantage,  and  with  relief  to  the 
legs  as  well  as  to  the  abdomen.      I  have  often  thought  especial  and 
general  relief  to  follow  from  tapping  one  of  the  pleurie  when  it  contains 
much  fluid  j    not  only  does  this  relieve   the    breathing,  but  by  taking 
pressure  off  the  lung  it  releases  the  general  venous  outlet  and  promotes 
absoqition.     Unemic  convulsions,  or  the  threatenings  of  them,  must  be 
met    promptly    and    vigorously    with    eliruinanta,    hot-air    baths,    and  J 
hydragogue  purgatives.      The  hot-air  bath  may  be  up  to  the  neck,  if  thft| 
circumstances  are  pressing  ;  and  if  it  fail  to  produce  free  sweating,  the 
patient  may  he  immersed  for  two  or  three  minutes  in  a  bath  of  very  holl 
water,  say  108^,  and  the  hot  air  again  applied.     If  the  blood-pressure  I 
be  high  and  regular,  the  hot  air  may  be  preceded  by  a  subcutaneous  I 
injection  of  pilocarjiin  ;  but  this  dangerous  dosing  must  be  use*!  with] 
great  caution,  and  at  the  initial  dose  shuuld  not  be  more  than  oue-tenlhl 
of   a  grain.     Of    purgatives,   elaterium   is    the    moat  etTective ;    calomel] 
18  also  of  use,  combined  with  some  quick  aperient,  and  may  generally  1 
be  given  with  safety  if  not  repeated.     Should  the  convulsions  be  violent] 
and  alarming,  chloroform,  chloral,  or  bromide  of  potassium  may  be  used! 
as  a  palliative,  though  it  is  with  some  unwillingness  that  one  poison  is 
thus  added  to  another.     Inflammatory  attacks  must  be  treated  on  general 
principles  with  a  general  avoidance  of  opium  and  mercur>\     (Edema  of 
the  glottis  usually  yields  to  the  inhalation  of  steam   and  acupuncture. 
Pericarditis  is  little  under  the  influence  of  medicine. 

When  the  disorder  has  assumed  a  chronic  and  quiescent  form 
necessary,  among  other   precautions,  to    guard   against   anaemia. 
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rigidity  of  diet  may  be  relaxed,  and  a  little  meat  and  fish  allowed,  perhaps 
one  meal  of  each  daily.  Iron  is  generally  Cidled  for,  wliich,  as  a  rule, 
should  be  associated  with  some  laxative  so  as  to  ensure  two  actions  of 
the  bowels  a  day,  or  three  in  two  days.  Other  medicines  being  now  put 
aside,  it  will  sntfice  to  i^dve  morning  and  night,  or  in  the  morning  only, 
such  a  mixture  as  I  have  already  referred  to,  containing  iron,  sulphate  of 
magnesia,  and  aloes,  the  doses  being  adjusted  to  produce  the  desired 
effect  In  the  later  stages  of  chronieity  a  resort  to  a  warm  climate 
especially  in  winter,  may  be  of  great  service. 

II.  The  Granular  IviDNEY^^Pathology. — The  pathology  of  the 
granular  kidney  may  first  receive  attention.  The  essential  alteration 
is  an  overgrowth  of  the  interstitial  intertubular  or  fibroid  tissue  as 
the  result  of  a  slow  process  akin  to  inflammaticm,  or  amounting  to  it 
in  its  most  chronic  fonu.  The  overgrowth  is  succeeded  by  contrac- 
tion and  the  compression  of  the  tubes  and  Malpighian  hoditfs  to 
their  gradual  atropliy  and  partial  extinction.  The  morbid  change  is 
analogous  to  that  which  in  the  Uver  leads  to  cirrhosis.  There  are  two 
modes  by  wdiich  the  contractile  renal  fibrosis  which  eventuates  m  the 
granular  kidney  may  be  produced,  which,  however  diflfereot  in  their 
beginning,  are  virtually  the  same  in  their  results.  Most  frequently  the 
granular  kidney  comes  ou  insidiously,  with  no  early  symptoms,  by  way 
of  chronic  and  long  un noticeable  change  in  the  interstitial  tissue.  Less 
often  the  mischief  is  set  going  by  an  acute  attack  of  difluse  nephritis,  such 
as  follows  scarlatina,  or  may  be  due  to  other  causes. 

The  granular  kidney  of  gradual  origin  may  be  traced  in  its  patho- 
logical progress  by  putting  together  post-mortem  observations  relating 
to  different  stages.  In  this  condition  the  intertubular  overgroivth  is  of 
gradual  production  and  in  small  amount ;  the  contractile  process  follows 
closely  in  the  wnke  of  the  hypertrophic,  so  that  the  organ  shrinks  from 
the  first.  The  contractile  overgrowth  shows  itself  as  a  fine  hyper- 
nucleation  which  begins  vuider  the  cafisule  and  about  the  blood-vessels, 
and  works  its  way  inwards  so  as  to  involve  in  time  the  greater  part  of  the 
cortical  tissue.  The  hypcrnucleation  usually  presents  itself  in  wedge- 
shaped  regions,  with  the  base  at  the  surface,  the  apex  pointing  inwards, 
and  slowly  extends  to  the  intermediate  and  deeper  parts.  The  tubes  are 
separated,  variously  constricted,  and  in  places  practically  destroyed,  though 
remnants  may  be  discovered  wnth  the  microscope.  The  Malpighiun 
bodies  fiurromided  with  new  contractile  tissue  are  in  like  manner  com- 
pressed and  sometimes  obliterated. 

The  naked -eye  changes  are  at  first  slight,  the  capsule  becomes 
thickened  and  adherent,  the  surface  loses  its  smoothness  and  its  even  curve, 
and  becomes  l>eset  with  small  jnojections  which  are  but  faintly  indicated, 
and  which  look  like  exagi^eratiuns  of  the  minute  subdivisions  into  which 
the  surface  is  normally  suVidivided  by  the  blood-vessels.  The  projections 
are  not  actual  outgrowths,  but  are  made  by  the  drawing  in  of  the  inter- 
granular  intervals  by  the  contractile  process.     The  separating  vessels  are 


oft^^n  enlarged  and  somewhat  stellate.  Tbe  colour  on  surface  and  sectioa 
18  tts  yet  little  altered,  or  may  be  of  a  fiomewhat  deeper  tint  than  niktunL 
lu  time  the  superficial  gnmulatioos  Ibeoome  more  declared  ;  the  cortrs 
tirst,  then  tiie  wliule  organ,  shrinks  and  cysts  are  d*?veloped^  notnith- 
standing  which  there  is  much  loss  of  bulk,  so  that  nitimately  the 
weight  of  the  or^i^an  may  he  reduced  to  half  what  it  waa.  In  the 
advanced  stages  the  sujierficial  gratmlatirms  are  often  large,  pale*  iui»l 
conspicuous,  and  sliarply  coutristed  with  the  vasculnr  depressions  which 
lie  betwtnm  them.  They  are  more  or  less  hemisphericah  or  at  len^t 
present  the  shape  of  segments  of  spheres.  The  cortical  layer  between 
the  cones  and  the  capsule  may  now  be  no  thicker  than  a  shilUug, 
while  the  deeper  parts  are  also  reduced  in  bulk,  the  cortex  more 
than  the  cones.  The  general  colour  of  the  organ  on  surface  and 
in  section  may  be  more  or  less  buff,  or  it  may  retain  much  of  the 
reddish  or  brick -dust  colour  with  which  it  started.  In  a  practical 
outline  of  tlris  kiud  it  is  needless  to  follow  the  minute  clianges  in 
detail.  The  leading  factor  is  the  development  of  the  intertubular  con- 
tractile growth,  to  the  strangulation  of  the  essential  elements  of  the 
gliind  Large  regions  of  the  tuhular  structure  are  virtually  destroyed, 
the  tubes  being  reduced  to  attenuated  and  useless  remnants^  or  even 
entirely  replaced  by  fibrous  tissue.  The  epithelium  is  variously  atrophied, 
compressed,  and  distorted  by  the  contractile  process.  The  Malpighian 
b  >dies  resist  longer  than  the  tubes,  and  sometimes  groups  of  them  may 
be  seen  close  together  or  in  absolute  contact,  all  the  intervening  strueturaK 
having  disa[j|ieared  while  these  only  remain.  In  time  many  of  the 
Malpigliian  bodies  are  destroyed,  or  reduced  to  a  small  size  by  com* 
pressiou,  Souietimes  they  undergo  a  cystic  transformation  as  a  result  of 
the  obstmction  of  the  tubes  with  which  they  are  connected;  fluid  collects 
between  tiie  capsule  aud  the  vessel,  with  dilatation  of  the  one  and  com- 
presaion  of  the  other  Together  with  the  tubes  the  intertubular 
capillaries  are  ohhterated  or  remleretl  imi>erviou8,  and  thus  an  obstacle  m 
put  in  the  way  of  the  escape  of  the  blood  from  the  surviving  Malpighian 
bodies.  This  cannot  fail  to  enhance  the  bloodpressiu'e  in  the  Malpighian 
coil,  and  thus  increase  the  watery  discharge  from  it,  a  consideratioQ 
which  may  help  to  explain  the  polyuria  of  the  granular  kidney.  The 
arteries,  lari^'c  and  small,  are  thickened.  The  primary  renal  arteries  are 
measurably  thickened  in  both  their  coats,  but  their  calibre  is  not  con- 
sidenibly  or  constantly  diminit^hed,  I  have  taken  some  pains  to  ascertain 
the  point  by  measuring  with  the  rotn  metcr^  with  the  help  of  enlarged 
outlines,  the  internal  circumference  of  tlie  renal  artery  in  granular  and 
healtliy  kidneys.  I  find  that  th»>ugh  the  artery  of  the  granular  kidney  is 
more  various  in  size  than  that  of  healtli  (2),  yet  that  the  average  calibre  of 
the  two  is  practically  the  same  ;  1  loond  it  to  Iw  exactly  the  same  in  the 
mah*,  mmrly  the  same  iu  the  female.  This  point  has  its  interest  as  con* 
corns  the  retuil  circulation,  ilany  years  ago  I  ascertained,  by  directing 
water  througli  the  renal  vej^sels,  that  the  granular  kidney  on  an  average  (18) 
transmitted  less  than  a  quarter  of  the  amount  ti*ansmitted  hy  the  healthy 
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kidney  under  corresponding  circnmstauces,  ihus  it  seems 
is  a  great  obstruction  in  the  rt^iial  circulation,  and  tliat  this  is  not  in  the 
large  arteries.  It  must  be  phiced  in  the  minute  vessels  of  the  gland,  the 
arterioles  of  wliich  are  visibly  thickened  antl  narrowed,  while  it  is 
obvioua  tbat  the  ca|»ilhirie8  are  extensively  destroyed. 

Small  cysta  are  very  often  found  in  the  conical  tissue  of  the  granular 
kidney  and  displayed  npon  the  surface.  These  are  made  out  of  the  tubes 
w^hich  are  cut  into  eegnients  by  the  contractile  tissue  outside  them.  An 
occasional  but  not  a  necessary  change  in  th«?  kidney  of  this  kindj  as  of 
that  of  nephritis^  is  a  general  fatty  degeneration  of  the  epithelium. 

Thi^  sketch  of  the  morbid  anatomy  of  the  granular  kidney  of  gradual 
and  concealed  origin  will  serve  in  most  of  the  later  respects  for  that 
which  comes  on  as  the  setpiel  of  acute  nephritis.  But  the  early  stages 
are  ditferent,  antl  to  them  a  few  words  of  separate  description  must  be 
given  unless  this  ov(tline  is  to  l>e  left  conspicuously  incomplete.  The  large 
white  kidney  of  nephritis  is  usually  fatal  as  such,  with  tlie  kidney  large 
an<l  smooih^  or  only  with  a  few  dimpled  depressions  to  indicate  the 
beginning  of  contractiun  in  the  still  excessive  bulk.  It  must  not  be 
forgotten  that  with  the  large  white  kidney  the  intlaramation  involves  not 
only  the  tubes  Imt  the  interstitial  tissue^  which  with  time  and  opportunity 

I  may  take  upon  itself  the  contmctile  process  which  is  the  essential  agent 
in  the  making  of  the  granular  kidney.  When  nephritis  proceeds  to 
granulation  it  may  be  presumed  tliat  tlio  inflammation  is  protracted  rather 
than  inteuBe,,  and  that  the  lar-ze  white  stage,  though  more  or  less 
accomplished,  has  not  been  as  fully  declared  as  when  death  has  been  its 
immediate  result.  The  granular  kidney  t>f  this  origin,  though  it  may 
have  become  smaller,  even  much  smaller  than  natural,  still  retains  on 
surface  and  section  much  of  tlie  pale  or  parsnip  tint  which  belongs  to 
nephritis.  The  shrinking  is  most  marked  under  the  surface  ;  the  retention 
,of  the  nephritic  character  is  most  conspicuous  in  the  dceijer  parts  between 
le  cones,  which  are  often  compressed  in  their  centres  to  the  well-known 
i^wheat'Sheaf  shaj^jc.  The  longer  the  disease  lasts  the  more  the  characters 
approximate  to  the  ordinary  tyi>c  of  the  granular  kidney,  so  that  after 
time  it  may  be  difficult  to  decide  wliether  the  disorder  have  been  of 
hronic  or  acute  origin. 

For  clinical  purposes  the  granular  contmcting  kidne^',  putting  aside 
,bat  of   hirdaceous  disease,  may  be   dealt  with  as  one  and   indivisible, 
ilhout  any  attempt  to  distinguish  the  symptoms  according  to  the  origin 
of  the  disease,  whether  in  chronic  change  or  as  the  result  of  nephritis. 

Sex  and  Age, — As  to  the  subjects  of  the  grarnilar  kidney,  mx  may  he 
considered  firsL  It  would  be  easy  to  multi[>ly  evidence  on  this  head,  but 
it  may  sutBce  to  say  that  of  250  cases  collected  from  the  post-mortem  books 
of  St.  George^a  Hospital,  165  related  to  male,  85  to  female  subjects,  and 
that  this  proportion  of  two  to  one  is  fonnd  generallv  to  apply.  It  is 
obvious  that  some  of  the  causes  of  this  condition^  notably  lead  and  gout, 
affect  males  more  often  than  females.  This  may  ]>artly,  but  probably  does 
not  wbolh%  account  fnr  the  dift'erence. 
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The  age  at  wliich  the  disease  proves  fatal,  or  of  which  evid< 
found  after  death,  mnges,  according  to  my  exjierience,  from   5  yean  to 
82,  and  no  doubt  wider  information  would  extend  the  limit  In  both  direc-  M 
lions.    It  is  rare  before  20,  but  I  could  mention  cases  fatal  at  the  respective  | 
ages  of  5,   10,   11,   12,  and   14,  and  nuny  between   14   and   20.     The 
following  statement  compiled  from  the  post-mortem  books  of  St.  George's 
Hospital  gives  the  age  at  which  death  took  place  in  242  instances : — 


A«e. 

Defttht. 

0  to  20      . 

1 

21  „  30      , 

.       17 

31  „  40      . 

.       38 

41  „  50      . 

.       73 

61  „  60      . 

.       55 

61  „  70      . 

.       43 

Over  70      . 

.       15 

242 

Causes. — The    frequently  obscure  origin   of  the   disease    invitet 
particular  inquiry  into  its  unkcedmis.     Of  tbese  the  following  are  aficer- 
tained  as  causes  of  the  gmnular  kidney,  or  at  least  have  to  be  considered 
in  relation  to  its  origin  : — 

i  Climate,  whether  predisposing  or  exciting,  but  at  any  rate  exert- 
ing an  overruling  influence  with  reg;ird  to  the  origin  of  the  disease,  ii 
Long  precedent  acute  nephritis,  or  scarlatina  possibly  without  ostensible 
nephritis,  iii.  Gout.  iv.  Lead,  v.  Alcohol,  vi.  Vah^ular  disease  of 
the  heart,  vii.  Pregnancy,  viii.  Malarial  fever.  ix.  Obstructions  to 
the  exit  of  urine,  x.  As  pait  of  general  fibrosis,  xl  Heredity,  xii 
Mental  depression. 

I  will  now  proceed  to  consider  some  of  these  causes  in  detail.  Tfce 
overruling  influence  of  climate  cannot  be  dealt  witb  here,  excepting  in 
general  terms.  I  may  refer  for  particulars  to  the  ciiapt-er  on  "Climate 
in  Relation  to  Kenal  Disease"  in  my  work  on  Albuminuria,  For  the 
present  pur|iose  it  may  sutlice  to  say  that  the  disease  in  question  prevails 
most  in  the  tempemte  zone  ;  that  it  is  more  common  in  England,  Holland^ 
Germany,  and  the  Northern  States  of  Am  eric  n,  than  in  the  South  of 
Fmnce,  ItJily,  the  islands  of  the  Mediterrimean,  and  places  still  farther 
to  the  south.  Coming  to  causes  of  less  general  and  more  definite 
apphcation,  the  first  consideration  must  be  given  to  anfece^^nt  ande 
tiephrilis  as  a  cause  of  the  granular  conilition ;  not  that  this  is  a  frequent 
cause  in  comparison  with  others,  but  it  forms  a  link  of  connection 
between  the  sid'^Ject  of  the  present  section  and  that  of  the  preceding. 
In  old  days  there  was  much  dispute  whether  the  granular  contracted 
kidney  was  a  sequel  of  the  large  white  or  was  of  indejiendent  origin. 
The  fact  is  that  both  modes  of  origin  occur,  the  indcj>endent  frequently, 
the  consequential  infrequently.  ♦Scarlatinal  nephritis  is  especially  apt 
to  involve  the  interstitial  tissue,  anil  to  he  succeeded,  ns  has  been  alreadv 
stated,  by  granular  contraction,  A  boy  died  in  St.  Geort'e's  Hospital 
under  the  care  of  Dr.  Ogle.     He  had  had  scarlatina  severely  three  years 
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previously,  and  never  been  well  since.  He  manifest'  1  u  «  ^ymptoins  of 
the  granular  kidney  in  a  marked  roanner,  and  after  bis  denth  dispiayed 
the  pathological  appearances  with  equal  distinctness.  A  woman  died 
under  my  caro  at  the  age  of  twenty-one  of  chronic  albuminuria,  which 
was  apparently  continuous  with  an  attack  of  scarlatinal  dropsy  eleven 
years  previously.  The  immediate  cause  of  death  was  pericarditis*  The 
kidneys,  which  weighed  together  hut  three  ounces,  w^ere  characteristic 
examplea  of  the  granular  and  fihrotic.  A  hoy,  of  the  age  of  fifteen  w^hen 
last  seen,  was  frequently  under  my  care  in  St.  George's  Hospital  with 
chronic  albuminuria  traceable  to  scarlatina  seven  years  before.  His  heart 
wets  h}^>ertrophied,  and  no  doubt  his  kidneys  granular.  I  lost  sight  of  a 
young  woman  at  the  age  of  sixteen  in  a  similar  condition,  which  was 
api-mrently  the  result  of  scarlatina  at  the  age  of  three.  The  grannlar 
kidney  may  be  a  lat^  result  of  scarlatinal  dropsy,  or,  as  there  is  reason 
to  believe,  it  may  be  a  remote  sequel  of  scarlatina  without  the  inter- 
vention of  dropsy,  or  of  any  of  the  outward  and  visible  signs  of  acute 
nephritis.  When  chronic  renal  disease  follows  acute  renal  dropsy  the 
dropsy  disappears  as  the  heart  hypertropiiies,  so  that  in  the  ultimate 
stages  dropsy  may  be  only  a  matter  of  history. 

Chui^  Leadj  and  Alcohol  are  so  inteiTnixed  as  causes  of  disease  that 
they  may  be  conveniently  taken  together.  The  granular  kidney  is  so 
commonly  associated  with  gout  that  the  "gouty  kidney^'  has  become 
another  name  for  the  granular.  It  is  evident  that  the  gouty  disorder 
precedes  the  renal,  and  may  be  presumed  Ui  be  the  cause  of  it.  Gout  is 
one  of  the  results  of  chronic  lead  poisoning,  which  toxic  comJition  may 
cause  the  granular  kidney  either  together  with  gout  or  independently  of 
it  Given  the  lead,  it  may  lye  said  without  fear  of  over-statement  that 
no  other  canse  of  the  granular  kidney  is  as  efficacious,  though  as  only  a 
minority  of  the  population  are  subjected  to  the  influence  of  this  jjowerful 
poison,  other  causes  taken  together  may  produce  the  result  more  numer- 
ously. Of  45  men  who  died  in  St.  George's  Hospital  with  granular 
degeneration,  10  had  l^ieen  concerned  with  lead  in  the  way  of  trade.  Of 
42  workers  in  lead  who  died  from  disease  or  accident  in  the  same  insti- 
tution, 20  were  found  after  death  to  have  granular  kidneys — in  other 
"words,  the  painter  or  plumber,  be  his  end  what  it  may,  is  more  likely 
than  not  hy  *^*^  *i^*^^  '^^  ^^^  reach t^d  it  to  have  acquired  this  organic 
impainnent  Lead  is  known  to  be  excreted  by  tlie  kidneys,  and  it  is 
probable  that  the  morbid  action  of  this  metal  is  as  a  renal  irritant.  This 
usually  acts  slowly  with  the  result  of  the  granular  kidney,  though 
instances  occur  le^s  frequently  in  which  acute  nephritis  is  prmlnced  by 
the  same  causa.  Alcohol  is  a  renal  irritant  of  le«;s  effect  than  lead. 
Some  alcoholic  liquors,  notably  beer  and  wines^  the  sugar  of  which  is  not 
completely  exhausted  by  fermentation,  cause  gout,  of  which  the  gouty 
kidney  may  lie  a  fxirt ;  but^  on  the  whole,  alcoholic  drinks  have  a  less 
influence  in  causing  renal  disease  than  has  often  been  supi>osed.  The 
kidneys  and  the  liver  are  y^rj  differently  circumstanced  as  regards 
drink     The  liver  receives  it  from  the  stomach  at  lirst  hand ;  as  much  as 


survives  hepatic  action  has  to  be  paaseJ  through  the  lungs  before  it  can 
reach  the  kidneys.  Much  of  this  volatile  substance  must  be  got  rid  of 
by  evaporation  and  expiration,  so  that  the  pruiKirtion  whiah  remains  for 
renal  elimination  must  be  small.  Alcohol  has  indeed  been  recovered 
from  the  urine  by  distiHation,  l)ut  only  in  small  quantities  and  wbetl 
much  has  been  taken ;  and  it  may  be  Ijeheved  that  of  the  amoitint 
introduced  into  the  stomach  the  proportion  which  reaches  the  remott 
renal  exit  is  under  ordinary  circumstances  insignificant.  A  drunken 
debauch,  as  has  been  previously  stated,  is  capable  of  causing  acuta 
nephritis.  Tli<*re  is  a  large,  emooth,  somewhat  congested  kidiirj^ 
partly  tubal  ami  partly  interstitial,  which  is  begotten  of  beer,  upon  the 
j>ersaus  chiefly  of  draymen  ;  and  alcohol  in  general  has  at  least  som^ 
influence  in  causiing  granular  coiitinictiou.  Tlie  activity  of  this  cau^e 
may  be  roughly  Tueasnred  by  a  comparison  which  I  formerly  instituted 
between  the  kidneys  of  persons  wdiose  employment  maile  them  eoii%-t?rmtil 
with  liquor  (draymen,  potmen,  and  the  like),  and  th<jse  of  others  who 
had  no  such  association.^  Of  14 1J  i>ersons  to  whom  drink  was  presented 
in  the  way  of  duty,  31  were  found  after  death  to  have  granular  kidneys; 
of  the  same  nund>er  of  persons  to  whose  occuimtions  drink  bore  no 
relation,  27  displayed  granular  kidnej^s.  The  diflerence  is  less  tbiin 
would  have  been  presented  had  alcohol  any  such  overj>owering  influence 
upon  the  kidney  as  it  has  upon  the  liver.  I  may  mention  by  way  of 
illustration  that  in  the  same  series  cirrhosis  of  the  liver  was  found  in  22 
of  those  employed  abmit  liipior,  in  only  8  of  tliose  employed  oih^Twise, 
As  hearing  upon  the  exagi^inated  views  which  have  been  taken  with 
regard  to  the  eflfecta  of  alcohol  upon  the  kidneys,  it  may  be  stated  that 
persons  who  have  died  wit!i  delirium  tremens  present  no  larger  propor* 
tion  of  kidney  disease  than  persons  who  have  owed  their  desith  to^ 
accident  without  any  such  complication.  In  the  course  of  thirty -one 
years  at  St  George's  Hospital  58  post-mortems  were  made  after  deliriiua 
tremens*  In  28  the  kidnevs  were  healthy,  in  15  confiested,  in  7  •rninular 
or  cysted.  In  the  same  number  of  examinations  after  death  from  accident^ 
without  delirium  tremens^  the  kidneys  were  found  to  be  heakhy  in  24, 
congested  in  7,  granular  or  cysted  in  15.  Delirium  tremen.^  may  be 
accepted  as  a  proof  of  alcoholism,  but  before  drawing  conclusions  it  mufefe 
be  stated  that  the  average  age  at  death  after  delirium  tremens  was 
thirty-eight,  after  death  without  it  forty  one.  We  may  at  least  infer  Unit 
BUch  an  alcoholic  liabit  as  suffices  to  produce  delirium  tremens  does  not 
do  BO  much  to  make  the  kidneys  granuliu"  as  three  years  of  additional  life. 
Valvular  disease  of  the  hmri  and  ilisease  of  the  kidney  are  often  found 
together.  The  relation  is  a  double  one  ;  euch  may  causae  the  other  un«ier 
circumstances  which  will  presently  aitpear.  Cardiac  hypertrophy  dilata- 
ti<m  and  conHerjuent  mitral  regurgitation  arc  consequences  of  renal 
disease,  particularly  oi  the  granular  kind.  Mitral  regurgitation  fj*om 
this  cause  is  a  late  and  not  very  frequent  consequence,  but  nevertheleM 
is  a  very  real  one.  The  mitral  disease,  for  such  it  must  be  called,  coo- 
^  Bm  notes  4t  end  of  chtpter. 
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si^ts  only  of  ililatatitm  without  any  morljid  change  in  the  flaps,  but  it  b 
enough  to  ^'ive  rise  to  niurnuir  ami  lill  the  clinical  rt^suls  of  mitral  regur- 
gitation. The  evidence  that  tiie  ^^raiiular  kidney  is  sometimes  a  cause  of 
endocarditis  may  be  accepted,  but  for  jn-actical  purposes  it  need  not  be 
greatly  regarded.  On  the  other  hand^  tliere  is  evidence  in  abundant 
detail  that  valvular,  es[>ecially  mitral  tliseiiBe  habitually  causes  renal 
change  wliich  may  proceed  to  the  granular  kidney.  Habitual  venous 
congestion  of  a  solid  organ — the  liver,  the  si»leen,  or  tlie  kidney — causes 
induration  of  its  substance*  As  a  insult  of  valvular  imperfection  par- 
ticularly mitralj  general  venous  congestion  is  produced  and  maintained. 
As  regards  the  kidneys,  they  become  full  of  blood,  red,  hanl,  and  some- 
what increased  in  sii^e  :  the  capsules  adhere  more  firmly  than  natural,  and 
after  a  time  the  surfaces  become  finely  granular  and  give  evidence  of 
contraction,  while  cysts  sometimes  present  themselves  in  the  cortical 
tissue.  An  early  change,  as  revealed  by  the  microscope,  is  accumulation 
of  epithelium  in  the  cortical  tubes  ;  increase  of  the  interstitial  tissue  and 
fibrosis  occur  later,  and  are  of  slow  and  scanty  development  as  compared 

hwith  what  takes  place  when  the  renal  disease  is  of  dill  ere  nt  origin. 
Though  fibroid  thickening  and  h}  pernucleation  are  superadded  in  i^roceas 
of  time  in  a  considerable  proportion  of  cases  of  prolonged  mechanical 
congestion,  I  have  often  failed  to  find  them  even  when  the  l^eculiar  hard- 
ness of  tissue  hos  led  uie  to  expect  thenr.  In  the  course  of  '^\q  years  I 
niaile  post-mortem  examinations  of  153  j>ersons  with  valvular  disease; 
2t>  of  these  had  the  kidneys  liard,  congested,  and  increased  in  bulk,  but 
^H still  smootli,  67  had  granular  surfaces  and  contracted  cortices.  Tiiua 
^^  valvular  disease  is  frer|uently  a  cause  of  renal,  and  il  may  be  added  that 
renal  disease  of  the  granular  kind  is  sometimes  a  cause  of  valvular ;  not 
only  by  way  of  dilatation  of  the  orifice,  as  has  been  already  stated,  liut 
occasionally  by  setting  up  endocarditis. 

When  albumijiuria  and  mitral  regurgitation  concur,  as  they  often  do, 
the  inexjK^rienced  may  doubt  which  is  the  primary  disorder  and  which 
should  give  the  chief  direction  to  the  treatment.  What  is  to  be  d*4er- 
-,  mined  is  whether  the  allmminuria  is  due  to  independent  renal  disease  or 
H^to  congestion  of  cardiac  origin.  In  advanced  cases  of  renal  disease, 
where  the  cardiu-vascular  changes  are  conspicuous  and  the  heart  greatly 
enlarged,  it  is  i»rohable  that  the  regurgitation  is  brought  about  by  the 
disease  of  the  kidney ;  but  more  often,  when  canh'ac  aiid  renal 
symptoms  j>resent  themselves  together,  the  cardiac  is  juimary,  the  renal 
secondary.     The  distinction  is  of  great  practical  importance,  for  if  the 

•albuminuria  ia  merely  the  result  of  mechanical  congestion,  it  will  be  got 
lid  of  or  made  better  by  treatment  directed  to  the  heart.  The  results  of 
digitalis  and  mercury  in  such  a  case  are  often  such  that  the  jdiysician  is 
glad  to  make  a  diagnosis  which  sugge.st^s  their  employment.     On   the 

»wliolei  the  kidneys  are  tolerant  of  the  congestion  of  heart  disease. 
Persistent  change  is  slow  to  establish  itself.  The  mine^  after  being 
albuminous,  may,  under  treatment^  cease  to  be  so.  Unemia  seldom 
declares  itself.     Dropsy,  when  present,  is  more  cardiac  than  reruil 
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Far  otherwise  is  it  with  preffntinctj  as  a  cause  of  renal  disease.  IMNp 
as  with  heart  disease,  we  recognise  mechanical  venous  obstruction,  bat 
whether  because  it  is  applied  in  a  manner  especially  injurious  to  the 
kidney,  or  because  it  is  conjoined  with  other  ciri'timstances  wliich  are  so^ 
it  is  apparent  that  the  puerperal  state  is  one  of  the  most  active  oatiset  at 
renal  disease  to  which  woman  is  subjected. 

It  has  long  l>een  known  that  in  a  considenible  proportion  of  cases  tha 
urine  is  albuminous  during  the  later  months  of  pregnancy,  a  condlliofi 
which  may  be  merely  transient,  or  may  eventuate  in  lasting  renal  diseaasb 
The  urine  usually  becomes  albuminous  in  the  later  months,  after  the 
foetus  has  attained  a  considerable  size,  and  moved  from  the  pelvic  to  the 
abdominal  cavity.  It  is  ohyious  that  this  change  of  position  and  incre4i*« 
of  bulk  must  be  attended  with  compression  of  the  vena  cava,  and  possibly 
also  of  the  renal  veins,  and  it  is  a  matter  of  observation  as  well  as  ot 
inference  that  congestion  of  the  kidneys  is  a  conser|nence.  In  many 
cases  the  mechanical  nature  of  this  process  is  shown  by  the  limitation  of 
the  fKHlema  tu  the  lower  extremities,  and  the  absence  of  constitutional 
symptoms  of  renal  disease.  In  other  cases  the  constitutional  resulu 
declare  themselves ;  the  face  becomes  dropsical,  dropsy  indeed  may  be- 
come more  or  less  general ;  and,  together  with  other  renal  symptoma,  there 
is  frequently  that  variety  of  unemic  convulsion  which  from  its  circum- 
stances is  kncnvn  as  puerperal  There  has  been  some  difference  of 
opinion  as  to  the  immediate  cause  of  the  disorder  of  the  kidney  which 
ensues  upon  pregnancy.  The  probability  is  that  the  cause  is  complex  or 
at  least  duplex.  ^lechanical  congestion  is  a  certain  factor,  but  there  is 
in  all  likelihwid  something  more.  The  kiiiney,  as  has  been  already 
shown,  is  tolerant  of  mechanical  congestion  which  is  slow  to  produw 
active  disease.  The  kidney  disease  of  pregnancy  is  far  more  actively 
mischievous  than  that  of  heart  diseiise,  it  more  rapidly  takes  on  seiioQi 
organic  change,  and  quickly  gives  rise  to  renal  consequences. 

The  changes  which  occur  in  the  kidney  as  consequences  of  pregnancy 
may  be  briefly  indicated.     They  are  tlie  changes  of  heart  disease  and 
something  more.     To  passive  congestion  is  superadded  an  active  inflam- 
matory  process.     In  an  early  stage  there  is  much  hyperaemia  with  obvious 
fulness  of  vessels,  general  redness,  and  some  increase  of  size.     In  a  case 
destined  to  further  trouble,  a  somewhat  peculiar  form  of  diffuse  nephritis 
succeeds ;  the  tubes  become  loaded  with  epithelinra,  which  early  takes  on 
fatty  change  aiKJ  imparts  a  yellowish  colour  in  streaks  or  otherwise  to 
the  section.     The  fatty  change  is  not  limited  to  the  epithelium,  but  may  ^ 
be  somewhat   general.      The   tubal  change   is  accompanied  or  quickly  ■ 
followed  by  interstitial  nucleated  contractile   growth,   with    consequent 
compression  of  the  tabes,  particularly  near  the  surface,  and  superficial 
granulatiun.       The   condition    is  one  of   general  nephritis^  upon  which  ^ 
granidar  contraction  ensues  with  inordinate  rapidity.     So  early  dues  the  V 
contractile  process  become  suiieradded  to  or  intermixed  with  that  of  in- 
flammatory swelhng,  that  the  more  bulky  results  of  renal  inflammation 
are  excluded  ;  the  large  white  kidney  does  not,  under  these  circumstance^ 
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present  itself.  The  early  access  of  inflaramatoiy  change  would  seem  to 
imply  that  other  causes  are  at  work  beside  the  luechanical,  and  that  these 
are  analogoufi  to  those  to  which  other  forms  of  nephritis  have  heen  traced. 
It  has  heen  suggested  that  the  kidueys  are  irritated  by  some  product  of 
pre^aDcy,  possibly  an  excrcmentitious  residt  of  ftetal  nutrition.  The 
conjunction  of  the  two  morbid  agencies,  thtj  mechanical  and  the  vital, 
may  account  for  tlie  greater  activity  of  the  di^^ease  as  compared  with  the 
granular  kidney  of  other  origin. 

I  think  I  have  observed  that  women  of  slender  frame  more  often 
contract  renal  disease  under  pregnancy  than  those  of  more  liberal  outline. 
The  mischief  usiudly  presents  itself  in  the  first  pregnancy^  at  the  end  of 
which  it  may  prove  futal  by  way  of  puerperal  convulsions.  Should  this 
not  happen,  the  renal  symptoms  rapidly  become  mitigated  after  delivery, 
to  be  agirravated  with  every  recurrence  of  pregnancy.  The  disoixler, 
unkas  re-initiated  by  rejjetition  of  the  cause,  may  long  remain  quiescent,  or 
even  undergo  slow  improvement.  It  by  no  means  follows  that,  because 
the  urine  be  alhuminous  and  the  legs  dro|>sical,  pennaneut  disease  will 
result ;  these  may  be  simply  mechanical ;  if,  however,  the  face  be  also 
swollen,  we  must  infer  enough  renal  change  to  produce  constitutional 
residts,  and  regard  the  condition  as  one  of  gravity.  Although,  in  this 
place,  I  am  dt'.^ling  only  with  the  causes  of  disease,  not  with  its  results,  I 
may  conveoieutly  interpose  a  few  words  of  more  general  bearing.  The 
pi3eri>eral  kidney  lias  a  mixed  nature ;  it  is  one  of  diffuse  nejihritis,  ujfon 
which  granular  contraction  is  rajiitlly  su|Kjrimj^K>sed  ;  the  nephritic  char- 
acter is  early  e^nnced  by  drojisy,  wljich  may  Ijo  widely  spread  and  even 
extreme  ;  the  results  which  more  especially  belong  to  the  granular  state 
are  declared  later,  but  are  even  exaggerate il  as  compared  with  the  common 
consequences  of  this  condition  when  it  is  of  other  than  jmerperal  origin. 
The  tendency  to  acquire  the  retinal  find  other  secondary  lesions  apjiears 
tio  be  disproi»ortionatcly  grt^at.  As  to  treatment,  prevention  is  the  great 
desideratum.  If  a  first  pregnancy  has  declare*!  the  danger,  it  is  much  to 
be  desired  that  there  should  be  no  recurrence  of  it.  When  it  is  ordered 
otherwise,  and  renal  symptoms  become  pressing,  the  induction  of  prema- 
ture labour  may  be  an  abst>lnte  necessity,  the  only  measurti  which  is 
capable  of  afforiling  the  reli*^f  needed. 

Mahria!  /n'ei\  especially  of  tropical  origin,  is  frequently  sticceeded  by 
persistent  or  chronic  albuminuria,  which  we  titled  have  no  hesitation  in  asso- 
ciating with  the  granular  contracting  kidney.  I  have  frequently  recog- 
nised this  condition  in  persons  who  have  returned  from  India  after  having 
eulfered  repeatedly  from  the  effects  of  malaria.  It  is  probable  that  the 
disorder  is  brought  about  by  the  recurrent  attacks  of  intense  congestion, 
to  which  the  kidney,  together  with  other  abdominal  organs^  noUibly  the 
spleen  and  the  liver,  is  subjected  under  the  malarial  influence.  As  com- 
plicating and  intensifying  this  influence  is  the  fact  that  the  same  malignant 
agency  is  a  frequent  cause  of  h hemoglobinuria,  or  "intermittent  hema- 
turia" as  it  is  also  termed ;  and  that  this  is  capable  of  acting  locally  upon  the 
kidney  as  a  cause  of  nephritis  and  probably  of  its  remote  sequels.     Most 
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of  the  cases  of  renal  disease  of  preaumed  malarial  origin  which  I  haire 
seen  bavo  been  in  returned  Indians.  The  syroptoms  have  been  such  is 
to  indicate  the  6hrotic  kidney*  mostly  very  chronic  or  quiescent,  and  eook 
paratively  harmless.  There  has  been  little  or  no  tendency  to  dropsy, 
more  to  the  card io- vascular  change,  A  distinguished  Indian  medical 
officer^  who  had  seen  much  service,  and  suffered  long  and  se%*crely  from 
malarial  fever,  returned  io  EriLjland  in  the  year  1872  with  urtne  idbomit!- 
ous  to  a  thirdj  and  some  indications  of  cardio-viiscular  change.  The 
albumin  diminished  with  occasional  periods  of  increase,  and  at  last  oeaied 
to  be  constantly  present.  He  has  Iwl  a  very  active. life  since  hift  return, 
and  is  now  (189G)  in  the  enjoyment  of  go- 4  health,  excepting  that  he  u 
slightly  gouty,  ami  that  the  urine  somotinies  displays  albumin. 

I  call  to  mind  two  instances  which  ended  fatally  with  renal  symptoiiUL 
One  of  these  did  so  after  sixteen  years  in  Enghmd,  most  of  whicli  were 
spetit  in  active  professional  work.  The  disorder  long  remained  without 
apparent  progress,  but  ultimately  was  succetfdeil  by  ura?mic  asthma  and 
convulsions.  In  neither  of  the  cases  mentioned  was  a  post-mortem  ex- 
amination  practical  A  e. 

Ohdrndmi  to  the  ej'U  of  Hrinej  or  the  irritation  which  some  cause  of 
obstruction  has  set  up,  is  sometimes  to  be  traced  among  the  antecedenta 
of  renal  fibrosis.  The  liver  occasionally  becomes  fibrotic  or  cirrhotic,  i» 
connequence  of  obstruction  by  gall-stones^  and  the  kidney  appears  to  suffer 
in  a  similar  manner  from  a  similar  cause.  Two  of  the  most  marked  and 
pathologically  complete  cases  of  the  granular  kidney  which  I  ever  iiitneeaed 
in  etirly  life^they  proved  fatal  at  the  respective  ages  of  twelve  and 
fourteen — gave  evidence  at  death  that  the  escape  of  urine  from  the 
kidneys  had  at  some  bygone  time  been  hindered.  In  the  younger  there 
was  dilatjition  of  one  kitlney  and  of  the  other  ureter ;  the  elder  had  been 
operated  on  for  stone  at  the  age  of  three,  and  after  death  one  kidney  was^ 
found  to  be  dilated  and  atrophied,  More  or  less  fibrosis  of  the  kidney,  f 
together  with  glandular  atro|)h3\  is  indeed  not  seldom  to  he  recognised  as 
a  consequence  of  long-standing  retention  of  urine.  It  is  probable  that 
this  irritiiting  fluid,  probably  made  more  so  by  ammoniacal  decomposition, 
being  detained  at  high  pressure  in  the  renal  cavities,  soaks  into  and  irri* 
tales  the  renal  stnicturo  and  sets  up  inflammatory  action. 

The  granular  or  fibrotic  kidney  has  been  thought  to  be  but  a  part  of 
tL  geMTdl  or  cnrdio-Vftscuhtr  fihroi^b^  and  herein  lay  the  contention  of  Gull 
and  Sutton  which  it  is  not  needful  in  this  place  to  follow  in  detail  It 
must  be  allowed  that  with  age,  alcohol,  and  possibly  other  circum stances, 
the  arteries  deteriorate  and  the  fibrous  skeletons  of  the  solid  orgaat 
increase  at  the  expense  of  their  more  actively  vital  constituents;  but  it  it 
not  necessary  to  reiterate,  what  has  lieen  abundantly  shown,  that  th# 
granular  change  in  the  ki<lney  is  chiefly  produced  by  causes  which  act 
especially,  and  in  the  fii-st  instance,  upon  this  organ  and  not  indifierenUjT 
upon  the  body  as  a  whole*  The  granular  kidney  frequently  succeeds 
upon  inflammation  limited  to  the  organ.  It  often  presents  itself  at  an 
age  so  early  that  it  is  impossible  to  credit  the  arteries  with  any  gencml 
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deterioration  or  fibrosis  unless  it  be  the  result  of  the  renal  mischief.  Anil 
there  is  am|ile  clinical  evidence  that  the  cardio- vascular  change  aasociated 
with  the  renal  is,  as  a  rule,  not  a  contemporary  and  panillel  alteration, 
hut  is  subsequent  to  that  in  the  kidney  and  presumably  proiiuced  by  it 
That  the  renal  hbrosis,  of  which  a  granular  surface  is  the  outward  cx]ires- 
sionj  is  local  to  the  kidney  and  not  general  to  the  body  is  shown,  as  I  have 
elsewhere  insisted,  by  the  pitljologjcal  independence  of  the  Hver  and 
kidney.  Cirrhosis  of  the  liver  ami  gianulatinri  of  the  kidney  have  little 
tendency  to  occur  together*  I  found  that  in  250  cases  of  the  granular 
kidney  the  liver  was  cirrhotic  but  in  37,  or  1  in  7.  Valvular  disease 
may  act  conjointly  on  both  organs,  and  produce  a  lesser  dejiiree  of  fihroid 
thickening  in  both :  alcohol  may  thus  alfect  the  liver  much  and  the 
kidneys  a  little ;  but  the  jule  is  that  each  of  these  organs  is  acted  on  by 
murhid  causes  projier  to  itseif^  and  not  shared  by  the  othei's  or  common 
to  the  whole  body. 

The  her^'ility  of  the  L^ranuhir  kidney  stands  on  the  same  basis  as  that 
of  the  chronic  form  of  diffuse  nephritis,  of  which  it  is  a  sequel  (see  XephritiSj 
p.  357). 

It  has  been  thought  that  the  form  of  renal  disease  under  consideration 
is  sometimes  consei|uent  n|>on  mentjvl  depression.  There  appears  10  be  a 
double  relationship  in  this  respect ;  advanced  renal  disease  of  this  nature 
is  sometimes  attended  with  Uchrymose  depression,  and  there  are  instances 
in  which  this  disease  has  come  in  so  inime<iiately  upon  depressing  circum- 
Btances  that  it  may  he  conjectured  to  owe  its  origin  to  them  (All butt}. 
Mentjil  disquietude  is  a  diuretic  of  no  mean  efficacy,  and  it  may  |x>b- 
sibly  be  a  cause  of  organic  renal  change.  If  it  be  so,  the  relation  is  by 
no  means  singular;  cancer  and  tubercle  are  both  invited  by  mental 
distress.^ 

Fijially,  there  are  many  cases  of  granular  degeneration,  probably  the 
majority,  witliout  ostensible  cause,  or  only  the  tendency  of  race,  or  the 
influence  of  climate. 

Symptoms. — In  describing  the  symptoms  of  granular  degeneration  I 
will  briefly  indicate  the  common  course  of  the  disease,  and  then  touch  upon 
its  deviations.  The  ordinary  form  is  that  which  begins  gradually  and 
insiditiuslyi  not  that  which  succeeds  upon  acute  nephritis.  The  patient, 
c"«mmonly  a  man  between  forty  ajid  sixty,  loses  his  health  by  such 
imperceptible  degrees  that  it  is  usually  impossible  to  say  when  the 
disease  began,  or  what  was  its  cause.  If  gout  or  lead  is  in  the  record 
the  cause  is  ready  to  hand,  otherwise  it  is  likely  to  be  donhtfuL  The 
earliest  obvious  indications  are  usually  hardness  of  the  pulse  or  slight 
oKlema^  jjerhaps  amounting  only  to  pufliness.  The  urine  is  now  dis- 
covered to  l>e  albuminous,  though  j>erhaps  only  to  a  trace  ;  the  heart  is 
found  to  be  hj'pertrophied,  and  the  conchision  is  obvious,  not  only  that 
the  kidneys  are  diseased^  but  that  they  have  been  so  for  a  considerable 
time.  Dropsy  may  be  totally  absent  fur  long  or  altogether,  particularly 
if  the  heart  be  much  hypertrophied  and  little  dilated.  The  cardio- 
*  See  piper  by  Professor  aifford  Allbutt,  Brii.  Mtd,  Jmirml,  Feb.  10,  1897. 
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vascular  changes,  together  proliably  with  some  alteration  in  complexioii 
and  aspect,  may  even  for  a  long  course  of  years  be  the  only  outward 
sigDs  of  the  disease.  The  patient,  or  rather  the  affected  i>erson,  for  hefl 
may  not  as  yet  be  a  patient,  acquires  a  dirty  pidlor,  jierhape  something | 
of  piifhness,  or  sometimes  a  blotchy  look  such  as  is  associated  with 
free  living.  The  urine  will  probably  be  pule  and  superabtindjint^  will 
be  passed  with  some  frequency^  especially  at  night,  and  will  dispby 
albumin, ^very  little  at  first,  perhaps  only  a  trace,  afterwards  iiiot>e;. 
especially  when  in  progress  of  time  the  interstitial  change  beooiMi' 
complicated  with  tul>al.  With  this  the  urine  lessens  in  amount^  and 
some  degree  of  dropsy  usually  presents  itself,  though  not  to  the  extent 
which  characterises  nephritis  of  acute  origin.  Pain  in  the  back  in  the 
renal  region  is  occasionally  present,  but  more  oftt^n  uot.  It  is,  however, 
sometimes  severe,  and  made  worse  by  shaking*  When  this  has  been  so, 
it  has  happened  to  me  to  observe  after  death  an  unusual  amount  of 
adhesion  about  the  capsule  and  cellular  tissua 

Sometimes  dropsy  is  absent  from  first  tti  last.  Occasionally  there  \%  a 
good  dt^al  in  the  later  stages,  especially  when  the  liypertrojdue*!  hcjtft 
has  become  dilated  so  as  to  permit  of  regurgitation  through  the  mitnj 
orifice.  This  may  be  accompanied  with  a  definite  mitral  murmur, 
though  the  valve-fiaps  may  be  perfectly  healthy.  In  such  a  caM  tliere 
may  be  pulmonary  apoplexy  with  haemoptysis,  and  the  dropsy  may  lake 
many  of  the  characters  of  that  of  cardiac  origin,  which  indeed  it  partly 
is,  become  considerable  and  general,  and  afiect  not  only  the  legs,  but  the 
pie u raj  and  peritoneum. 

Various  Bymptoinrt  may  intervene  during  the  progress  of  the  disease^ 
and  possibly  some  of  them  ma}^  have  been  the  first  means  of  calling  atten- 
tion to  it  Amoug  theae  are  vomiting  and  various  forms  of  dyspepsia. 
The  vomiting  is  no  doid>t  genenilly  excited  by  the  secretion  of  uraemic 
matter  into  the  stomach.  It  occurs  inde|R^iidently  of  food,  often  iu  the 
morning  before  breakfast^  and  results  in  the  protluction  of  a  little  slimy 
matter,  which  often  has  an  alkaline  reaction.  When  the  renal  disease  is 
associated  with  the  special  fonn  of  ulceration  of  the  l>owel  which,  as  I  liare 
shown,  goes  with  it,  then  is  the  vomiting  most  urgent.  I  have  known  it 
to  be  habitually  provoked  in  such  a  case  by  the  sound  of  the  d inner Vjell 
Vomiting  is  more  characteristic  of  the  f:ranular  kidney  than  is  diarrho^ 
which  in  my  experience  is  rare  in  this  connection,  more  so  than  con- 
stipation. Before  the  difft^rentiation  of  lardaceous  disease  diarrb«i*a  \a^ 
somewhat  generally  attributed  to  albuminuric  affections ;  but  without 
being  quite  uidtnown  in  other  conditions,  it  is  the  especial  accora}jani- 
ment  of  the  lardaceous  form.  Among  other  symptoms  are  hemlache, 
dimness  of  vision,  and  asthmatic  attacks.  Hiemorrhages  of  various 
kinds  «>ccur  more  particularly  when  the  heart  has  bi'come  hyj>ertropbied 
and  the  arteries  deteriorateil  Epistaxia  is  not  infrequent,  and  may  be 
obstinate.  Cerebral  haemorrhage  has  its  association  with  the  granular 
kidney,  though  when  it  occurs  it  is  more  often  found  that  the  kidneys 
are  slightly  than  extremely  affected.     Of  all  hiemorrhagic  affections,  that 
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of  the  retinae,  which  will  he  presently  dealt  with  Beparat^l3%  is  the  moat 
fre<|uent,  and  diugnosticidly  the  most  significant.  More  fatal  and  less 
obvious  is  the  albuminuric  ulceration  of  the  bowel  which  is  of 
hseniorrha^ic  origin.  To  this  I  shall  revert  presently  ;  I  have  already 
mentioned  hajmoptysis  as  a  late  result  of  the  granular  kidney.  Other 
evils  beset  the  long  course  of  the  disease  before  it  reaches  what  may  be 
considered  its  normal  ending  m  cerebral  uriemia.  Many  inflammatory 
affections  occur ;  bronchitis  is  exceedingly  common,  pneumonia  and  pleurisy 
are  frequent,  peritonitis  occasioual  (vol.  iii.  p.  635).  Pericarditis  is  fre- 
quent; it  comes  on  insidionsly,  often  without  noticeable  symptomSj  and  is 
almost  invariably  fatal.  It  is  not  unusual  for  it  to  remain  undiscovered 
until  after  death.  The  brain  jiarLieiiiates,  thongh  perliaps  less  than  might 
be  supposed,  until  it  is  violently  overcome  by  the  urn^mic  poison.  The 
patient  sometimes  becomes  lachrymose,  sometimes  restless  and  irritable  ; 
and  occasionally,  especially  in  the  advanced  stages,  there  is  transient 
delirium  or  tomi>orary  mental  faihire  with  delusion.  These  are  bad  signs. 
The  idle  comments  foretell  the  ending  of  mortality.  Among  the  later  and 
less  frequent  complications  is  a  scaly  akin  disease — a  form  of  dermatitis, 

Tliis  formidable  catalogue  of  (fO«sibilities  must  not  be  allowed  to  give 
too  discouraging  a  prosjicct.  Many  or  most  of  them  may  never  be 
encountered,  the  jmtient  may  pursue  the  even  tenor  of  his  way  almost 
undisturbed  by  his  disease,  and  muy  live  almost  indefinitely,  fairly  useful 
and  reasonably  comfortable.  The  disease  for  many  years  may  give  no 
sign  of  its  presence  excepting  to  the  medic4il  observer,  and  to  him  only 
by  the  albumin  in  the  urine  and  the  changes  in  the  heail  and  vessels. 

Though  the  foregoing  outline  is  intended  to  relate  to  the  disease  of 
gradual  development,  a  few  words  wnll  suffice  to  make  it  ap|>ly  equally 
to  the  kind  which  succeeds  u|wn  acute  uej>hritis.  The  granular  kidney 
sometimes  declares  itself  years  aft-er  an  attack  of  scarlatina,  as  in  cases  to 
which  I  have  already  referred.  Sometimes  the  later  aflection  is  in 
obvious  continuity  with  scarlatinal  nepliritis,  shown  by  cede  ma  and 
,  albuminnria,  or  possibly  the  connection  of  the  renal  disease  with  the 
'  exanthem  may  be  indicated  otdy  l>y  an  intermediate  period  of  indefinite 
bad  health.  Nepbritis  of  other  than  scarlatinal  origin  may  be  similarly 
followed,  though  with  more  infrequency.  As  the  acute  disease  becomes 
chronic  the  heart  etdarges  and  the  dropsy  disappears.  It  is  an  instnictive 
fact,  as  bearing  on  the  direct  causation  of  the  cardio-vascular  changes 
by  the  renal^  that  these  consequent  alterations  attain  their  most  typical 
,  development  in  young  pei-sons,  often  children,  in  whom  the  renal  fibrosis 
IS  an  obvious  restdt  of  acute  inflammation.  The  graiudar  condition 
having  been  fully  attained,  it  matters  little  whether  the  beginnings  were 
in  chronic  change  or  acute  disease  ;  the  symptoms  and  issues  in  the  later 
stages  are  what  have  been  already  imlicated. 

The  duration  of  the  gianular  kidney  is  difficult  to  limit,  since  the 
beginning  is  usually  unrecognisable.  In  hospital  j>ractice  the  disorder  does 
not  come  nnder  notice  until  it  has  reachetl  an  advanced  stage  and  mani- 
fests the  symptoms  which  belong  to  it.  From  private  sources  it  would 
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not  be  difficult  to  collect  eases  which  have  endured  for  ten  or  twenty 
years*  I  know  a  gouty  geiukman  wlio  enjojs  fair  beaUh  »t  the  age  of 
«eventy-two>  whoso  urine  has  been  all>umiiious  for  fifteen  yeai's.  He  bit 
much  cardiac  hypertrophy,  and  has  liad  hji^moptysis,  no  doubt  of  rend 
origin.  That  he  is  a  subject  of  tiie  granular  kiduey  is  beyoml  doubt 
On  the  other  hand,  insUiiices  occur,  though  rarely,  in  which  the  retial 
fibrosis  takes  an  acute  form  with  ey  rap  torn  s  resembling  in  inost  res|jecu 
those  of  tubal  or  diffuse  nephritis.  I. will  subjoin  an  instance  of  wliat 
miglit  he  called  acute  interstitial  disease  of  the  nature  of  fibro&is,  thou;^ 
scarcely  amounting  to  it,  ■ 

A  maiTied  lady,  aged  forty-four,  whom  I  saw  frequently  "writh  Dr.  I 
Buzzard,  furnished  an  examjilo  of  this  forai  of  disease.  She  had  Imd 
several  children,  the  last  five  years  before  her  attack.  She  had  never 
had  any  dropsical  symptoms  w^ith  her  pregnancies  ;  there  was  no  record 
of  gout,  no  history  of  scarlatina,  or  exposure  to  cold,  or  of  anything  ebe 
which  could  be  assigned  as  the  cause  of  her  disease.  The  beginning  vai 
sudden.  She  was  ]icrfectly  well,  as  far  as  was  known,  until  one  day  early 
in  October  1S04  the  feet  were  found  to  be  greatly  swollen,  and  in  three 
or  four  days,  without  any  feeling  of  lUne.^s,  the  wliole  of  the  lower 
extremities  were  tedematuus.  The  urine  was  then  found  to  be  bighlv 
albuminous.  Throughout  the  subsequent  course  of  the  illness  it  i^emained 
so,  and  was  generally  much  reduced  in  quantity.  The  urine  never  con- 
tained bluod  ;  no  casts  nor  any  other  morbid  deposit  w^ere  found*  I 
examined  the  urine  on  many  occasions  with  the  result  that  casts  wera 
uniforady  ab^ient.  The  dropsy  increased  upon  the  limljs,  and  invaded 
the  peritoneum  and  pleune  ;  acupuncture  of  the  legs  and  juiracentesia  ol 
the  abdomen  were  rejieatedly  called  for.  The  skin  assumed  in  its  moil 
characteristic  form  the  ivory  |>allor  of  renal  droi^«y.  Vomiting  waa 
latterly  a  distressing  symptom,  and  there  were  two  or  three  convidaive 
unemic  attacks.  Towards  the  close  the  dropsy  spontaneously  diminished, 
until  at  last  little  remained.  Deatli  was  brought  about  by  gradual  loss 
of  strength  connected  with  the  inability  to  take  or  retain  food.  She  di«?d 
on  9th  Octoljer  1895,  her  illness  having  lasted  almost  exactly  a  year. 
Her  mother,  it  is  stated,  died  of  dropsy  supposed  to  have  l>een  of  renal 
origin,  I  am  indelited  to  Dr.  Colraan  for  the  account  of  the  post- 
inortem^  and  also  for  some  sections  which  I  examined  as  well  as  him- 
self.  Both  kidneys  were  in  much  the  same  condition ;  small,  hard, 
elightly  granuhir  on  the  surface,  and  with  adherent  capsules.  The 
cortices  were  much  diminished.  The  renal  arteries  were  atheromatous; 
the  left  renal  vein  contained  a  firm,  old  thrombus,  which  ho%vever  did 
not  completely  obstruct  tlie  channel.  Under  the  microscope  the  chief 
m<n^hid  ai*j>earance  was  universal,  and  profuse  hyf^ernucleation  of  the 
interstitial  tissue,  by  which  its  l>ulk  was  notably  increased  and  the  tubrs 
often  widely  separated.  The  increjiso  was  of  young  nucleated  material 
rather  than  of  old  fibrous  tissue.  The  Malpighian  bodies  showed  nothing 
special  A  large  number  of  tljo  tul»e4  were  natural,  some  contained  plugs 
of  amorphous  sulistance. 
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Secondary  ehangres.  —  The  foregoing  outline  of  the  course  of  the 
disease  raaj  be  tilled  in  with  a  somewhat  more  particolar  account  of 
one  or  two  of  its  more  imjiortaut  eonseLjuenees,  puthulogical  and  clinical. 
The  comprehensive  change  in  the  heart  and  arteries  must  receive  the 
first  consideration  as  common  to  the  whole  body  and  to  almost  every 
case.  It  has  its  physiological  and  its  pathological  ssj>ect,  its  uses  as  well 
as  its  disadvantages  ;  it  obviates  some  of  the  symptoms  and  causes  others. 
It  will  suffice  for  the  present  purpose  to  describe  brietly  the  dammjes  in  the 
circnlidm*j  si/stem  ivhich  occur  in  Cjfmnedif,n  with  the  {iranithtr  kidnti/^  atul  to 
refer  also  with  brevity  to  the  clinical  consequences  which  follow  upon  them. 
I  shall  avoid  as  much  as  possible  matters  in  dis|>iUe,  but  shall  deal  chifily 
M*ith  simple  observations  and  practical  issues.  It  has  already  been  shown 
that  the  changes  of  which  I  am  about  to  write  are  not  confined  to  the 
kidney  which  has  acquired  or  attained  to  the  condition  of  granular 
contraction  (see  ix  367),  but  are  manifested  as  the  same  in  kind  if  less 
in  degree^  as  the  results  of  nei>hritiB  upon  which  gmnulation  has  not 
yet  ensued.  As  the  renal  changes  advance,  so  do  the  cardio- vascular, 
until  the  incipient  changes  of  nephritis  pass  into  the  general  hypertrophic 
thickening  which  goes  with  the  granular  and  contracted  kidney* 

Taking  a  welbmarketi  instance  of  tlie  granular  kidney,  the  following 
changes  are  to  be  recognised  in  the  circulatory  system.     The  heart  and 
the  arteries  together  become  hyijertrophied  ;  the  heart  in  both  ventricles, 
and  the  arteries  in  both  muscular  and  fibrous  coats,  and  of  every  size. 
The  hyperti'opliy  of  the  heart  is  nearly  invariable  with  the  granular  kidney, 
but  not  quit*^,      I  have  estimated  that,  not  Including  cases  where  peri- 
carditis is  superadded,  in  which  cases  renal  hy|>ertrotihy  of  the  heart  may 
be  reckoned  as  almost  surely  present  and  often  extreme,  this  cardiac 
change  occurs  in  a  decided  form  iti  7  t  per  ct-nt  of  the  fatal  cases  of  the 
granular  kidney.     If  cases  with  pericarditis  had  been  included,  the  per- 
centage would  have  Imen  larger.     It  is,  indeed,  exceedingly  rare  to  find  this 
form  of  renal  disease  %vithout  some  evidence  of  the  associated  cardiac  change. 
But,  however  infrequently,  cases  do  occur  in  which  the  cardiac  complication 
'(salutary  adjustment  it  may  be  called)  is  absent,  and  it  has-been  observed 
at  they  pursue  a  more  unfavotu'able  course  than  when  it  is  present. 
The  heart  displays  the  hypertrophy  most  obviotisly  in  the  left  ventricle, 
but  the  right  shares  in  the  same  proct^ss.     The  weight  of  the  heart  may 
^bbe  doubled  or  trebled.      I  may  mention  incidentally  that  when  the  hyper- 
^^trophy  is  extreme »  pericarditis  is  very  apt  to  occur  as  the  finishing  stroke. 
^Bl  have  before  me  a  series  of  thirty -one  cases  illustrating  the  cardio- vascular 
^Behanges  of  renal  disease ;  in  nine  of  these  the  heart  and  pericardium  together 
^^Ireighed  between  20  and  39  ounces.     The  heaviest  without  jiericarditis  or 
pericardium  weighed  23  ounces.      In  addition   to   hypertrophy  the  left 
ventricle  in  course  of  time  often  dilates,  with  the  result  of  insufficiency  of 
the  mitral  valve  and  all  the  residts  winch  follow  this  lesion ;  mitral  murmur, 
^v  increase  of  dropsy,,  pulmonary  apoplexy.    The  dilatation  marks  the  begin- 
PPI&ing  of  the  end.     80  long  as  the  heart  holds  its  own.  the  hypertrophy 
appears  to  be  beneficial     Under  its  influencer  or  at  least  together  with  it, 
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it  is  continually  fouinl  that  tlie  dr^ipsy,  if  tl»ere  have  been  au>\  dimiiiiib« 
and  often  entirely  subaides^  to  reappi^ar,  as  I  have  said,  when  the  he^ri 
gives  way  ;  the  last  fin'in  of  dro|3sy  Vjeing  worse  than  the  first.  How  Uie 
beneficial  action  is  brotight  about  may  be  Of>en  to  discussion,  but  on©  w»t 
seems  clear.  The  ventricle  has  a  double  action ;  it  not  onlj  drives  bat 
it  draws.  By  its  exjmnsiou  it  must  tend  to  suck  the  blood  out  of  the 
lunga,  and  thus  clear  the  way  for  the  emptying  of  the  veins  and  reli^Te 
the  venous  circulation*  It  is  manifest  that  this  suction  power,  probably 
not  very  important  in  health,  miist  be  greatly  enhanced  by  thickening 
of  the  ventricular  walls,  particularly  when  their  stiflTness  \b  not  impoiied 
by  increase  of  tiie  cavity. 

The  syitomic  arteries,  as  has  been  stated,  are  thickened  throughout 
their  whole  coui-se  from  the  heart  to  the  capillaries,  and  it  is  to  \m 
inferred  from  the  hypertropiiy  of  the  right  vetitricle  that  the  pulmoDarr 
arteries  are  similarly  affected,  though  probably  to  a  less  degree  ;  with 
regard  to  these  vessels,  however,  observations  are  wanting.  The  8>^temk 
arteries,  more  especially  those  of  smaller  size,  are  thickened  Ijoth  in  th 
muscular  and  fibrous  coats,  and  Gull  and  Sutton  believed  that  they  fou 
a  thickening  also  in  the  caiullariea,  not  of  course  muscular,  where 
muscle  is,  but  what  they  tei  tiiud  hyaline.  As  to  the  arteries,  there  is  i 
doubt  as  to  the  general  thickening  of  their  walls,  and  as  to  both  mw 
and  fibrons  coats  being  thus  affected.  I  need  not  detail  observatic 
which  are  accessible  elsewhere;  but  I  may  brieflj  say  that  I  have  ; 
tained  that  not  only  are  the  arterioles  thus  changed,  but  also,  thoiig 
to  a  less  extent^  the  larger  arteries — to  wit,  the  aorta,  the  innominatt, ' 
the  common  femoral  anfl  the  renal  The  changes  are  therefore  universal 
to  the  systemic  arteries.  The  hy])ertropliy  of  the  arterioles  is  oft^n 
succeeded  by  fatty  degeneration,  which  affects  chiefly  the  muscular  ct^t 
but  is  not  confined  to  it.  Sometimes  small  vessels  are  seen  which  are  m 
disorganised  by  fatty  change  that  little  else  can  be  made  out.  This  ia 
most  often  seen  in  the  pia  mater,  probably  beciiuse  the  vessels  in  ihr^e 
situations  are  more  easily  examined  than  elst^ where.  The  arteries  nit 
thus  weakeneil,  while  the  f^rc*^  brought  to  bear  upon  them  by  the  ventricle 
is  increased,  a  combination  which  explains  tlie  frequency  of  hemorrhage 
under  the  circumstmces. 

The  diniad  signs  of  the  ctirdlo- arterial  chamjn  have  become  well 
known,  and  need  not  here  be  discussed  at  any  length  or  in  technics 
detail  From  the  outset  of  nephritis,  before  any  increase  in  the  size  of 
the  heart  is  recognisable,  the  pnlse  is  haitl  to  the  touch,  and  gives 
evidence  under  the  sphygmograph  of  increased  pressure.  This  iro plies 
some  difficulty  in  the  emptying  of  the  arterie*,  which  is  the  cause  of 
their  over-tension,  and  ultimately  of  the  thickening  of  their  walls  and  of 
the  ventricular  hypertro^ihy.  Taking  a  case  of  long  standing,  where  the 
granular  ctm traction  of  the  kidney  is  well  marked,  the  pulse  changes  are 
more  pronounced.  Two  alterations  are  now  to  be  discerned — ^increase  crl 
tensiiui  aixl  thickening  of  tlie  art<  ry,  both  contributing  to  increase  the 
liardness  of  the  pulse.     Tlie  educated  finger,  or  I  i^hould  say  fingers^  are 
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aa  instructive  as  the  sphjgmograpli,  or  even  more  so.  The  artery  ia 
usually  large  and  permauetii ly  tight,  the  difference  between  systole  luid 
diastole  ohiy  to  be  appreciated  by  firm  pressure.  If  a  finger  be  liglitly 
passed  across  the  vessel  it  will  feel  like  a  card  which  knows  no  variations 
of  size ;  and  it  will  be  found  abnormally  difficult  to  stop  the  current 
in  it ;  it  may  even  be  that  this  cannot  be  done  by  an}^  amount  of  pressure 
which  can  conveniently  be  brought  to  bear  upon  it.  Ti>  judge  of  the 
force  or  **  stopability ''  of  the  pulse  it  is  best  to  use  two  fingers  and  both 
hands  in  feeling  it,  make  pressure  on  the  vessel  with  one  hand,  and  with 
the  other  estimate  the  stream  which  emerges.  It  may  be  fovind  that  a 
puliation  of  thread-like  smalluess  will  jsai-s  in  spite  of  almost  any  pressure 
w  hich  the  finger  can  apply.  The  spliy*;mograph  gives  similar  evidence,  and 
enables  the  increased  force  of  the  pulse  to  be  accurately  measured. 

As  to  the  heart,  the  signs  of  hypertrophy  scarcely  need  to  be  dwelt 
upon*  These  chiefly  relate  to  the  left  ventricle,  the  apex  beat  being 
dis|*laced  downwards  and  outwards,  even  to  the  extent  of  an  inch  outside 
and  two  inches  below  the  nipple.     Occasionally,   though   the  heart   is 


Fig.  S.— PuLae-traciog  In  a  oiBe of  gnnnljir  kidtifljr  in  a  .  i   ;'  r  ;i,    ,  MiiM/a ap^Tgiuognph. 
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greatly  enlarged,  the  apex  beat  is  so  distributed  as  to  be  scarcely  per- 
ceptible owing  to  the  rounding  of  the  lower  entl  of  the  organ.  The  first 
sound  ia  mu  filet  I  and  prolonged  ;  it  may  be  nearly  indistinguishable 
owing  to  the  thickness  of  the  muscular  wall  through  which  it  has  to 
coine.  Cases  of  this  sort  furnish  a  convincing  proof  that  the  first  sound 
is  made  in  the  interior  of  the  heart  and  not  within  the  wall ;  it  is  intra- 
cardiac and  not  muscular ;  were  it  muscidar  it  woidd  be  increased,  not 
diminished,  by  the  thickness  of  the  muscle.  Beside  the  signs  of  hyper- 
trophy are  those  of  intraarterial  tension,  one  of  which  is  accentua- 
tion of  the  second  sounds.  It  is  to  be  noted  tliat,  contrary  to  what 
might  perhaps  have  been  expected,  the  pulmonary  second  sound  is  more 
accentuated  than  the  aortic.  Accentuation  of  these  sounds  is  due  to 
the  increased  blood -pressure  in  the  great  vessels.  There  ia  also  under 
the  same  c i re tim. stances,  but  by  no  means  const^intly,  a  reduplication  of 
the  first  soumb  or  gome  approach  to  it,  which  indicates  a  want  of  syn- 
chronism between  the  ventriclea. 

The  damages  in  the  circulatory  system  which  bai^e  been  indicated  are 
manifested  clinically  by  many  luemorrhagic  accidents,  which  give  its 
leading  character  to  the  disease,  and  are  more  vitally  important  than 
anything  in  its  course   excepting   the   uraemia   with  which   it   normally 
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terminates.  Some  of  these  accidents  have  not  yet  been  noticed  ;  oiheri 
require  more  notice  thim  they  have  yt^t  received.  Pulmonary  apoplexy 
ami  haemoptysis  of  renal  origin  need  not  be  further  dwelt  U|x>n,  nor  is  it 
needful  fnrther  to  mention  episUxis.  With  regard  to  apoplexy  of  thi 
brain,  the  frequency  of  renal  tlisease  as  a  concomitant  has  been  aJreaiij 
referred  to.  Of  75  persons  who  were  exai rimed  at  St.  George  s  Ho§pitJ 
after  death  from  intracranial  extravasation,  31  were  described  as  bjimfl 
kidneys  in  a  decided  state  of  granular  degeneration.  This  enumeration 
does  not  include  slight  dQi,Toe8  of  renal  change^  which  were  numerotw^ 
Umler  this  association  cerebral  apoplexy  has  l>een  known  to  occur  at  as 
age  to  which  it  does  not  commonly  belong,  I  liave  elsewhere  rt?lated 
the  case  of  a  girl  who  died  at  the  age  of  twelve  with  an  extravasation  in 
the  Ijrain  as  large  as  a  goose's  egg.  The  kidneys  were  in  an  extreme 
condition  of  fibrotic  disease  \  the  heart  was  h}*])ertrophied  to  the  weight 
of  8i  ounces,  and  the  arteries  were  characteristically  thickened  uid 
affected  with  fatty  degeneration.  That  tlie  arterioles  should  often  giVe 
way  under  the  circumstances  which  have  been  described  is  no  marvel  ;- 
while  the  vessels  are  weakened  the  heart  is  strengthened,  intra-arterial 
pressure  is  inci-eased,  wdiile  the  power  to  resist  it  is  *Hminislied. 

Next  to  the  brain  in  position,  and  perhaps  in  importance,  comes 
the  retina.  With  regard  to  this  I  gladly  avail  myself  of  the  s{)eciA| 
knowledge  of  Mr.  Brudenell  Carter^  who  has  undertaken  this  sub- 
division of  the  subject,  and  who  writes  as  follows  :^ — *'The  fr**<|ucnt 
occurrence  of  impaired  vision  during  the  progress  of  'dropsy*  has  been 
known  to  physicians  from  a  very  early  period ;  and  Dr.  Bright,  wh«m 
conducting  the  researches  by  which  he  connected  *droji«y'  with  diseaM 
of  the  kidney,  was  not  unmindful  of  the  fact.  In  an  article  on  renat 
dropsy,  which  he  contributed  to  the  vohime  of  Guy's  Hospital  Reporta 
for  1836,  he  mentions,  in  the  introductory  portion,  dimness  or  failtira 
of  sight  as  a  common  symptom  or  complication  ;  and  he  also  men-' 
tions  it  8pecifii:ally  as  having  been  ]>resent  in  some  of  the  instaDcei 
which  he  describes;  although,  in  an  appended  tabular  account  of 
100  fatal  case^  the  principal  post-mortem  appearances  in  which  an 
set  forth  with  some  fulness,  neither  the  state  of  the  %nsion  nor  the 
presence  of  morbid  changes  in  the  eyes  is  referred  to.  The  eyes,  indeed, 
do  not  seem  to  have  been  examined  in  any  of  these  cases ;  and  the 
impairment  of  sight  receivctl  only  a  small  dcgi-ee  of  attention,  prol>ftbly 
because,  at  that  time  and  for  some  years  afterwards,  it  was  reganled 
as  a  conspicuous  examjde  of  alteration  of  nervous  function,  due  to  the 
nerve  being  supplied  with  *  imperfectly  depurated  blood.'  In  1850, 
Tiirck  discovered,  by  j«ist- mortem  examinatioUj  that  the  retinre  of  a 
patient  who  had  died  from  renal  dropsy  were  studded  with  spots  of 
fatty  degeneration.  A  similar  condition  was  afterwards  fomid  by 
A^irchow  and  others  ;  and,  in  IB.'iC,  Hey  man  n  published  the  first  aocoimt 
of  the  ophthalmoscopic  a[)|iearanees  which  have  since  become  so  familiar. 
The  issue,  in  1863,  of  Liebreich's  Aihi^  der  Ophlhalmmcojm  carried  the 
matter  a  step  farther,  and  rendered  a  highly-coloured  picture  of  what  he 


DISEASES  OF  THE  KiDNEY 


391 


described  as  *  retinitis  album inuri en  *  accessible  to  many  physicians  who 
had  not  yet  learned  to  use  the  ophthalmoscope  for  themselves.  The 
characteristic  feature  of  this  form  of  ^retinitis'  was  said  t^^  be  the  pre- 
sence of  a  gruup  of  white  spots,  arranged  in  a  conspicuous  stellate  fij^aire 
nrniind  the  miicnla  bitea ;  wliile  other  spots  of  the  same  general  aj>f>ear- 
ance,  but  usually  larger  and  more  isolated,  and  often  accon^panied  by 
patches  of  effused  blot>d,  were  iiregularly  distributed  over  the  fundus.  This 
particolar  combination  of  appearances^  or  even  the  presence  of  the  stellate 
figure  alone,  was  long  thought  to  be  pathotrnomonic  of  kidney  disease ; 
but  more  exteoJed  experience  has  shown  not  only  that  the  stellate  figure 
may  be  absent  in  renal  cases,  but  also  tliat  it  may  lie  present  in  cases 
which  are  not  renal-  In  1872,  for  example,  a  young  woman  who  might 
have  sat  for  Liebreich's  picture  of  "retinitis  albuminurica*  was  admitted 
into  St  George*s  Hospital,  and  died  there,  with  healthy  kidneys,  of 
tumour  in  the  cerebellum.  A  boy  was  adniitt^d  into  the  same  hospital, 
at  about  tlie  same  tim*%  with  typical  *chokeil  discs,^  but  with  no  stellate 
figures,  no  scattered  patches,  and  no  hiernorrhages,  whose  eyes  led  many 
highly-skilled  observers,  including  several  members  of  the  International 
Ophthalmological  Congress,  then  assembled  in  London,  to  form  the  opinion 
that  he  was  the  subject  of  an  intracranial  tymour.  He  died  of  pleurisy 
Bupervening  upon  advanced  kidne}^  disease,  and  no  primary*  brain  lesion 
Wiis  discovered  by  tlie  most  cai'cful  examination.  A  case  similar  to  the 
former  had  previously  been  described  1>y  H.  Schmidt  and  Wegner ;  and 
a  few  others  of  both  kinds  have  since  been  recorded.  Kot withstanding 
these,  however,  it  is  incontestable  that  a  combination  of  hfeniorrhages 
and  of  white  patches  in  the  retina,  either  with  or  without  the  central 
Btellate  figure,  will,  iu  the  gn?at  majority  of  instances,  indicate  the  pre- 
sence of  renal  disease  with  a  very  near  approach  to  certainty. 

"  As  soon  as  the  ophthalmoscoi>ic  examination  of  renal  patients  became 
general  and  systematic,  it  was  discovered,  as  might  have  been  expected^ 
that  the  typic^il  aibuminiuic  retina  represented  an  advanced  stage  of 
changes  which  were  recognisable  at  a  much  earlier  period,  and  which 
commence,  in  some  cases,  by  the  appearance  of  small  and  scattered  white 
spots,  in  others  by  the  occurrence  of  minute  effusions  of  blood  In  the 
experience  of  the  writer,  bleeding  has  been  the  more  common  initial 
phenomenon ;  and  it  has  usually  l>een  first  observed  on  the  tetnpontl  side 
of  the  nerve,  between  the  disc  and  the  macula.  The  first  hiemorrhagic 
patches  are  almost  invariably  seated  in  the  fibre  layer,  and  the  distribu- 
tion of  the  effused  blood  is  governed  by  the  anatomical  conditions  of  the 
tissue.  The  bloo4i  makes  its  way  among  and  between  the  nerv^e  fibres, 
which  are  often  visible  in  front  of  it  as  a  delicate  white  striation  j  while 
the  general  outline  of  the  patch  assumes  a  brush -like  or  fiame-like 
character.  As  the  case  proceeds,  fresh  bleedings  occur  in  parts  of  the 
retina  more  remote  from  the  centre,  and  white  patches  of  varying  outline 
and  magnitude  are  formed  in  increiising  nuVnbers.  In  the  majority  of 
instances  the  optic  disc  itself,  and  the  unaft'ected  portions  of  retina,  for  a 
long  time  preserve  nearly  their  normal  aspects ;  while,  in  others,  the  disc 
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may  become  swollen,  its  margin  obscuretl,  and  the  portions  uf  retina 
between  the  spots  and  the  blood  patches  dimmed  and  cloiiiiy,  as  if  fron 
the  presence  of  albuminous  tluiti  in  tlie  meshes  of  the  tissue.  If  we  dis- 
regard minute  anatomy,  and  consitler  the  retina  as  a  structure  rottgUlj 
divisible  into  two  layers,  an  anterior  and  a  jiosterior,  the  former  of  which 
derives  its  nourishment  from  the  arteria  centralis,  and  the  latter  from  the 
vessels  of  the  choroid,  we  may  ascertain,  even  by  tlie  opiithalmoscope, 
that  the  changes  a^ssociated  with  albuminuria  are,  as  a  rule,  almost  cod- 
fined  to  the  former,  SoraetimeSj  however,  the  clioroidal  circulation 
becomes  implicatetl  in  the  general  disturbance,  and  then  8ome  displica- 
ment  of  the  retinal  pigment,  and  a  greater  degree  of  impairmeot  of 
vision  than  is  usual,  are  liable  to  occur. 

*^The  general  application  of  the  word  *  retinitis*  to  the  changes  seen 
in  albuminuria  has  led  many  persons  to  conjecture  that  these  changes 
must  always  be  ushered  in  by  some  increase  of  blood  -  supply  to  t^ 
affected  parts ;  and  hence  a  preliminary  stage  of  *  hyperseniia  *  baa  more 
than  once  been  described.  It  is  exceedingly  difficult  to  ascertain  the 
presence  of  *  hyperaemia '  of  the  fundus  oculi,  the  conditions  of  iU  blood- 
supply  being  liable  to  vary  within  rather  wide  limits  ;  and,  in  the  opinion 
of  the  writer,  the  changes  are  essentially  degenerative,  and  only  afttotiM 
certain  sub-infliimmatory  chamcters  in  comparatively  rare  cases,  poflaibljr 
as  a  result  of  the  disturbance  of  tissue  by  the  effusion  of  blood  or  by  tilt 
deposit  of  fat  The  latter  occurs  as  an  intiitration  with  fat  cells,  which 
are  found  most  abundantly  in  the  granular  and  intergranular  layers  of 
the  retina,  but  which,  in  atlvarjced  cases,  extend  into  the  fibre  layer  alaa 
Aggregations  of  these  fat  cells  constitute  the  white  patches ;  in  which, 
moreover,  the  nerve  fibres  are  often  found  to  be  swollen,  and  to  be 
studded  with  irregular  nodosities. 

"  The  presence  of  the  characteristic  retina!  changes  does  not  afford  any 
indication  of  the  nature  of  the  kidney  disease,  or  of  the  stage  which  it 
has  reached.  The«e  changes  are  found  in  every  malady  which  is  attended 
by  albuminuria;  not  only  in  'Brijjht'a  disease/  but  also,  for  example,  in 
the  albuminuria  of  pregnancy  or  of  di|»htheria,  or  in  that  consecutive  ta 
scarlatina.  The  retinal  changes,  in  the  experience  of  the  writer,  never 
precede  the  albuminuria ;  but,  in  Bright's  disease,  it  is  quite  common  for 
them  to  give  rise  to  the  first  symptoms  which  direct  attention  to  the 
kidneys.  Both  in  hospital  and  in  private  practice  patients  who  consider 
themselves  in  good  health  will  seek  advice  on  account  of  impairment  of 
vision,  and  an  examination  of  their  retime  will  at  once  suggest  an 
examination  of  their  urine.  On  the  other  hand,  cases  of  albuminima  are 
met  with  in  which  the  retina*  remain  unafl'ected  to  the  last 

"  Apart  from  the  obvious  indication  to  treat  the  eyes  indulgently,  and  to 
protect  them  from  attempts  at  overwork  or  from  other  manifestly  injurious 
intiuences,  the  treatmeiit  of  alhuminuric  retinal  degeneration  resolves 
itself  into  that  of  the  affection  npon  which  the  albuminuria  dei>ends.  In 
the  cases  which  depend  upon  diphtheria,  upon  scarlet  fever,  or  upon  preg- 
ii&ncy,  it  is  not  uncommon  for  the  retinte  to  clear  up,  and  for  normal 
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vision  to  be  restored,  as  one  part  of  the  process  of  general  recovery.  In 
the  cases  of  cliroiiic  kidney  disease  from  which  no  recovery  can  be  expected, 
the  impairment  of  vision  usually  increases  with  the  increasing  amount 
and  area  of  degeneration,  bwt  it  seldom  leads  to  complete  blindness," 

Analogous  to  the  retina!  ciianges,  connected  as  tliey  are  with  hferaor* 
rhage,  are  some  which  atfect  the  bowel,  and  prtwluce  a  special  and  fatal  form 
of  ulceration  m  hich,  like  the  change  in  the  retina,  is  essentially  albuminuric. 
I  have  elsewhere  fully  descrihed  and  exemplified  this  condition,  to  which 
I  drew  attention  in  the  Croon ian  Lectures  for  1876,  I  will  therefore 
now  content  myself  with  referring  to  it  somewhat  cursorily.  Under 
advanced  renal  fibrosis,  together  with  its  canlio- vascular  accotnpani- 
ment,  submucous  hsemorrhages  are  apt  to  occur  in  many  parts  of  the 
alimentary  canal,  in  the  stomach  rarely,  in  the  intestines  fret[uentlyi 
more  particularly  about  the  ileo*cfecal  region.  This  is  succeeded  by  a 
form  of  ulceration  which  often  leads  to  j^eritonitis,  perforation,  and 
death  (vol  iii.  p,  962).  The  ulcers  are  small,  circumscribed,  and  sharply 
cut ;  they  are  usually  few  or  even  solitary.  They  are  not  connected  with 
any  of  the  glandular  stnictures  of  the  bowel,  nor  do  they  resemble  the 
ulcers  of  typhoid  or  tubercle,  or  of  any  other  sort,  except  to  a  certain 
extent  those  due  to  fiscal  irritation.  Evidences  of  heemorrhage  are  usually 
to  be  seen  in  their  neighlxiurhood,  and  it  is  apparent  that  Bubmucoiis 
extravasation  is  the  process  to  which  they  owe  their  existence.  The  usual 
symptoms  are  diarrhcea,  griping,  abdominal  tenderness,  vomiting,  and 
finally  those  of  perforation.^ 

The  hjemorrhagic  tendency  shows  itself  in  places  other  than  ha%'e 
been  mentioned.  Epis taxis  is  very  frequent ;  sometimes  it  occurs  com- 
paratively early  in  the  disease,  in  the  later  stages  it  is  apt  to  be  profuse 
and  alarming.  Menorrhagia  is  not  uncommon.  Htematemesis  occurred 
three  times  in  68  fatal  cases.  Purpura  and  bleeding  from  the  mucous 
membrane  of  the  mouth  are  late  and  infrequent,  hut  genuine  renal  issues. 

Next  to  haemorrhages,  annmg  the  results  of  the  form  of  renal  disease 
under  consideration  may  he  placed  indammation.  Of  these,  bronchitis 
is  the  most  common,  occurring  in  over  a  third  of  the  cases.  Pneumonia 
and  pleurisy  are  about  equally  frequent,  much  less  so  than  lironchitis. 
Next  to  bronchitis  in  frequency  conies  pericarditis,  which  was  found  in 
a  recent  state  after  death  in  16  of  68  cases.  This  complication  is  more 
frequent  with  the  granular  kidney  than  with  any  othef  kind,  and  is  almost 
invariably  fiital,  though  often  latent.  There  is  usually  no  accompanying 
endoc^arditis,  though  endocarditis  with  or  without  pericarditis  is  to  be 
recognised  as  an  occasional  result  of  the  same  renal  condition.     In  the 

'  Since  this  was  in  type  I  liavt«  leiime*!  tlmt  tlie  concurrence  of  intestirml  ulceration  with 
renal  (JiM'aiM?  has  not  entirfly  ciscaped  noticen,  tlioiigh  I  l»elieve  tliat  I  rnay  ckim  to  have  been 
the  first  to  ftoint  out  the  nature  of  the  connection,  Wilk-s  and  Moxoii^  in  t]it<  st'cond  edition 
of  their  P(ttkoiif*fyt  1875,  speak  of  duodenal  ulcers  as,  like  pa»trlc  ulcors,  due  to  the  acids  of 
the  atoraaicli,  am!,  like  gastric  ulcers,  often  associated  wilh  Brigbt's  disease  ;  they  aIao  refer  to 
diphtheritic  colitiB  as  met  with  together  with  a  similar  inflammation  of  the  Ktomach  and  with 
Brighl'a  diKeaise.  I  have  ventured  to  regard  the  intestinal  legion  aa  specially  eormecied  with 
the  renal,  and  that  hy  way  ot  cardio* vascular  change. 
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68  post  -  niortera  cases  already  refen-ed  to,  recent  endocarditia  w** 
observetl  in  4.  Erysipelatous  inflammation  or  cellulitiB sometime*  ocean, 
purticiilarly  a^  an  attendant  of  dro[isy  ;  but  is  less  common  than  ^-ith 
nephritis.  Other  eruptions  of  an  intiammatory  nature  have  been  nolice»l 
in  conuection  witli  Bright's  iliseiise,  which  I  venture  to  refer  to  in  thu 
place,  though  thej  do  not  all  especially  belong  to  the  granular  kidney  or 
that  of  interstitial  nephritis.  I  have  seen  a  marked  form  of  ecxeni, 
together  wiLh  nephritis,  in  course  of  recovery.  Dr.  Pye  Smith  b»8  given 
quite  a  catologue  of  eruptions  which  are  apt  to  occur  with  renal  diseue. 
One  of  them  has  been  termed  erf/fhema  lei^e^  and  others  described  as 
roseolous  or  papular.  A  serere  form  of  dermatitis  has,  during  reeeot 
years,  been  added  to  the  catalogue  of  renal  inflammations,  and  is  partica- 
larly  associated  with  the  grainilar  kidney*  The  eruption  first  appears  as 
a  sort  of  erythema;  vivid  red  blotches^  which  rapidly  l>ecorae  i>apuUrf 
present  themselves  on  the  extensor  surfaces  of  the  limbs,  and  after 
wards  on  the  palms,  soks,  and  face.  The  mucous  membranes  are  at  the 
same  time  affected ,  as  is  evident  by  soreness  and  congestion  of  the  throat, 
and  sometimes  by  inflammation  of  the  auditory  meatus.  The  cutaneooi 
papuhe  rapidly  become  confluent,  and  may  be  succeeded  by  variou* 
degrees  and  admixtures  of  desquamation,  eczema,  and  pustulation*  These 
eruptions  are  attended  with  much  itching  and  irritation.  They  occur  lati 
in  the  course  of  the  granular  kidney,  are  jireceded  by  evidences  of  uraemia, 
and  are  usually  followed  by  a  fatal  issue.  Dr.  Le  Crum'er  Laneai>ter, 
to  whom  we  are  indebted  for  an  early,  if  not  the  earliest  notice  of  this 
condition,  while  house  physician  to  St  George^s  Hospital,  collected  eight 
cas*'S  of  this  kind  ;  cue  was  followed  by  recovery,  seven  by  death.  Pos^ 
mortem  examination  wiis  made  in  six,  in  five  of  which  the  kidneys  were 
granular,  in  one  lanlaceous.  One  of  the  cases  in  this  series  was  that  of 
a  man  aged  twenty- five,  who  was  a  patient  of  mine.  He  had  albumin  to 
a  sixth,  much  hy|>ertropby  of  the  heart,  and  increased  arterial  tension, 
vomiting,  diarrhcea,  headache,  and  bronchitis ;  no  dropsy.  A  reddish, 
elevated,  papular  erujition  appeared  on  the  man's  legs  and  body,  and 
afterwards  on  the  face,  which  was  accompanied  with  a  burning  sensntion 
together  with  raucli  itching.  He  hatl  also  red,  smooth,  tender  patches  on 
the  throat,  running  at  the  nose  and  eyes,  and  dischaige  from  the  ears, 
both  of  which  were  swollen.  The  eru|>tion  became  scaly,  then  pustular, 
and  several  superficial  abscesses  formed  on  the  limbs,  broke,  and  dis^ 
chai^d  fcetid  pus.  He  died  forty-one  days  after  the  appearance  of  the 
rash.  The  kidneys  were  found  to  be  in  a  marked  condition  of  granular 
contraction,  weighing  together  only  six  ounces.  The  usually  fatal  issue 
of  the  condition  leaves  little  hope  for  treatment,  but  I  would  venture  a 
suggestion  in  this  view.  The  presuraefl  cause,  saturation  of  the  skin  hy 
ursemic  products,  seems  to  indicate  a  simple  measure  which,  in  the  only 
case  in  which  I  have  as  yet  employed  it,  was  highly  successful.  I  would 
suggest  long  soaking  of  the  body  in  a  bath  of  water  at  blood-heat,  say  98' 
or  thereabouts,  which  could  scarcely  fail  to  dissolve  out  much  that  it  would 
be  desirable  to  get  rid  of.     This  might  be  preceded  by  a  brief  immersion 
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in  a  weak  sohnton  of  bicarbonate  of  potash,  which  would  appeal  especially 
to  the  uric  acid,  if,  as  is  likely,  tins  tak^s  part  in  the  morbid  process. 

Supposing  the  patient  with  interstitial  ne|ilrritis  to  have  escaped  all 
the  pitfalls  by  the  way^  his  course  will  terminate  in  cerebral  uraemia, 
which  may  be  said  to  be  the  normal  ending  of  bis  disease.  It  is  ob%^ious 
that  as  the  kidneys  fail  in  eliminating  various  constituents  of  the  ui'ine, 
these  must  remain  behind  unless  they  are  expelled  by  other  channels. 
Tiie  kidne}'s  may  fail  in  many  ways  as  regards  their  excretory  function. 
ObBtnictive  suppression  may  forbid  the  exit  of  the  unne  as  a  whole  after 
it  has  been  completely  formed  by  the  kidneys,  or  at  least  while  the 
kidneys  are  structurally  able  to  form  it  completely.  With  Bright'a 
disease  the  urine  is  not  arrested,  but  rather  is  nut  formed,  or  formed  only 
imperfectly.  These  differences  of  morbid  procedure  are  attended  with 
different  results  ;  the  uraemia  of  obstructive  suppression  is  different  in 
many  res^sects  from  that  produced  by  disease  of  the  renal  substance. 
And  with  regard  to  diseases  of  the  renal  substance,  differences  are  to  be 
oljserved  both  in  the  impairment  of  the  urine  and  the  urtemic  refiults 
which  ensue.  AVith  acute  nephritis  it  is  common  to  find  both  water  and 
solitia  diminished ;  with  the  granular  kidney  it  is  often  found  that  while 
the  solids  are  diminished  the  water  is  increased.  The  blood  must  therefore 
be  differently  affected  in  the  two  cases,  and  the  results  are  not  tpiite  the 
same.  Coma  occurs  in  both.  With  nephritis  there  is  generally  convulsion  ; 
with  the  granular  condition  convulsion  is  often^  but  not  always  absent. 

Uraemia. — Before  proceeding  to  the  consideration  of  the  uraemia  of  the 
granular  kidney^  I  will  briefly  discuss  the  nature  of  uraemia  in  a  somewhat 
general  sense.  The  chief  function  of  the  kidneys  is  to  separate  from  the 
blood  certain  matters  already  existent  in  it  in  the  form  in  which  they  are 
excreted.  The  chief  constituent  of  the  urine,  the  urea,  appears  not  to  be 
made  by  the  kidney  as  the  bile  is  hy  the  liver,  but  to  be  simftly  removed 
by  the  kidney  after  having  been  made  elsewhere.  With  regard  to  uric 
acid,  thei'e  is  some  uncertainty  as  to  its  place  of  origin,  whether  renal  or 
extra-renal.  Whether  any  excrementitions  comjiounds  are  constructed 
by  t!ie  kidney  as  well  as  expelled  by  it  is  not  known ;  but  it  would  seem 
improbable  that  so  complicat4?d  an  epithelial  arrangement  as  exists  in  the 
kidney  should  not  be  constructive  as  well  as  selective.  Whether  the 
renal  exit  be  obstructed,  or  the  kidney  itself  diseased,  urea  accumidates  in 
the  blotnl,  and  probably  the  same  is  true  with  regard  to  uric  acid. 
But  the  question  of  unemia  is  not  limited  to  these  simple  considerations ; 
it  is  complicated,  and  we  must  admit  that  it  is  but  partially  understood. 
What  wo  require  is  examination  of  the  blood  under  a  variety  of  circiim- 
stances  and  in  further  detail  than  has  yet  been  accomplished.  It  may  be 
presumed  tliat  the  blood  in  renal  disease  varies  invei-sely  as  the  urine ; 
thus  what  the  nrine  wants  the  blofid  aiiounds  in,  and  conversely.  The 
blond  is  deficient  in  albumin  ;  it  contains  a  notalile  quantity  of  urea  and 
uric  acid,  and,  according  to  some  pathologists,  ammonia  ;  it  holds  an  excess 
of  mineral  salts,  probably  of  many  as  yet  indet-erminate  matters,  and 
generally  of  water.     With  regard,  first,  to  the  toxic  effect  of  urea,  this  IB 


now  known  to  be  less  than  was  formerly  stippoaed.     It  may  be  introduced 

into  the  stomach  or  veins  of  animals  with  little  result  excepting  increase 
of  urine.  When  the  kidneya^  f  rotn  disease,  are  unable  to  respond,  the  caec 
may  be  ditferenL  A  large  amount  of  urea  is  known  to  accumulate  in  the 
blood  as  a  consequence  of  obstructive  supj)resision,  but  the  attendant 
8}Tnptoms  are  not  those  which  ensue  upon  disease  of  the  renal  substano^ 
With  obstructive  suppression  there  is  heart  failure,  some  degree  of  sani- 
nolence,  some  degree  of  muscular  twitching,  but  not  general  con\^ls]Qa 
or  coma.  To  produce  these^  something  different  from  urea,  or  aomething 
in  addition  to  it,  is  presumably  necessary.  The  blood  has  been  thought 
to  contain  aramotiiuni  carbonate  Jue  to  the  decomposition  of  urea,  and  th« 
syniptoms  of  urremia  have  been  attributed  to  this  salt.  In  advanced  kidney 
difeeaso  ammonia  can  be  detected  in  the  breath  in  more  than  nomuil 
quantity,  and  convulsions  have  been  found  to  follow  the  injection  of  the 
ammonium  salt  into  the  veins  of  animals.  But  it  has  been  objected  that 
the  free  exhalation  of  ammonia  which  occurs  with  expiration  must  make 
it  diffictdt  for  this  volatile  substance  to  accumulate  in  the  blood.  As 
somewhat  contrary  to  the  ammonia  theory  the  alkalinity  of  unemic  blood 
has  sometimes  been  found  to  be  diminished,  and  importance  has  been 
attached  to  this  deficiency.  Much  has  been  attributed  to  the  toxic  effect 
of  retained  pntash  salts,  and  food  and  physic  regulated  so  as  not  to 
introduce  them  in  large  amount  Hydra?mia  has  l>een  thought  to  pky 
an  essential  part  in  the  morbid  process.  This  condition  is  no  doubt 
generally  present,  though  Dr.  Carter  has  shown  that  after  fatal 
ureemia  the  brain  substance  contains  a  no  larger  percentage  of  water 
than  in  health.  Hydraemia  may  be  confidently  put  aside  as  playing  no 
necessary,  though  possibly  it  takes  a  eiibsidiaiy  part  It  may  be  noted 
in  passing  that  disastrous  results  may  ensue  if  the  treatment  of  unemia 
comprise  the  withholding  of  water  from  the  diet  with  the  purpose  of 
lessening  the  wateriness  of  the  blood.  Water  is  the  best  of  diuretics 
and  depnratives,  and  a  remedy  for  uriemia,  not  a  cause  of  it  It  has 
been  sup^iosed,  but  probably  erroneously,  that  increased  intravascular 
tension  is  a  necessary  agent  in  bringing  about  the  results  of  ursemta.  It 
is  not  to  be  disputed  that  w^hen  tiiis  condition  is  advanced  more  or  less 
over-tension  is  commonly  present,  but  it  is  collateral  rather  than  essential 
With  the  uremia  of  obstructive  suppression,  which,  however  it  may  differ 
from  that  of  substantial  renal  disease,  is  truly  toxic,  tension  is  lessened 
rather  than  increased,  and  lardaceons  disease  occasionally  ends  in  unmnia 
though  .tjie  tension  may  have  undergone  no  exaggeration. 

It  is  sufficiently  iipparent  that  the  condition  of  ursemia  is  not  to  be 
more  narrowly  defined  than  as  one  depending  on  the  retention  of  uriiiarir 
excreta;  which  excreta  are  esj^ecially  injurious,  or  what  changes  any  of 
them  undergo  to  become  so,  are  cjuestions  for  the  future. 

I  will  now  briefly  indicate  the  symptoms  and  results  of  the  unemic 
state  so  far  as  it  depends  on  the  granular  or  fibrotic  kidney,  or,  in  other 
words,  upon  disease  of  long  stnoiling  and  not  lanlaceous. 

Many  of  the  resnlts  of  renal  disease — the  vomiting,  the  inflammation^ 
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the  aathma — must  lie  held  to  d*ii>eiid  on  toxic  rett?ntionj  and  be  truly 
un^mic  in  their  nature  ;  certahi  cauditioiis,  not  necesjiarily  of  nervous 
origin,  may  be  first  touched  upon  as  indicating  advanced  uni^mia,  and 
apt  to  |jrecede  the  cerebral  manifestations*  One  of  tljcae  is  a  brownish 
discoloration  of  the  skin,  esjiecially  of  the  face,  which  gives  a  sort  of 
tropical  look  very  different  from  the  [jailor  of  the  less  chronic  varieties 
of  renal  dbe^ise.  Itching  of  the  skin  ia  a  late  urieinic  manifestation. 
It  has  been  found  in  rare  inatances  that  crystals  o!  urea  have  formed 
on  the  skin  and  hair  in  advanced  cases  of  urjemia.  This  condition 
is  associated  with  abnormal  sweatings  l>ut  the  opjiosite  condition  some- 
times presents  itself,  morbid  drjTicss  of  the  skin  which  refuses  to  perspire 
even  under  baths  ami  other  sudorifics^  This  is  a  late  result  and  a  bad 
indication.  Another  bad  sign  is  advancing  jroverty  of  urine,  which  may 
be  of  low  specific  gnivity,  pale  colour,  often  feebly  acid  or  alkaHne  in 
reaction  and  of  a  fisby  smelL  The  breath,  under  similar  circumstances, 
assumes  a  charactenslic,  somewhat  ammoniacal  odour,  and  gives  an 
ammoniacal  reaction  when  brought  in  contact  with  hycirochloric  acid. 

A  late  urieniic  manifestation  of  more  tlian  ordinary  interest  and  more 
than  ordinary  distress  is  unvmic  usthnuL  The  patient,  who  prolial«ly  has 
a  hard  pulse  and  a  large  heart,  but  whose  breathing  at  ordinary  times  is 
normal  or  nearly  so^  is  suddenly  seized  in  the  early  part  of  the  night, 
perhaps  after  having  slept  soundly,  possibly  without  having  slept  at  all, 
with  agonising  dyspntea.  The  attack  is  like  one  of  bronchial  asthma 
with  cardiac  superadd itions.  There  is  agonising  want  of  breath,  with 
violent  inspiratory  effort  and  ini|ierative  orthopno?a.  There  is  much 
palpitation  ai|d  cardiac  distress,  apprehension,  and  a  sense  of  mortal 
struggle.  The  patient  perhaps  clutches  at  the  furniture,  his  face  is 
bctlewed  with  sweat  and  wears  an  expression  of  agony*  Under  such  an 
attack  I  found  in  one  case,  together  with  much  exaggeration  of  caixiiac 
action,  an  intense  blowing  murmur,  at  the  apex  and  systolic,  wliich  was 
not  present  before  the  fit  and  subsitlcd  soon  after  it.  In  anotlier  case  I 
found  during  the  attack  a  marked  reduplication  of  the  first  sound  which 
was  not  there  bi-^fore.  After  a  term  of  agony  and  terror  lasting,  perhjips, 
two  hours,  the  difficulty  yields  with  wheezing,  coarse  crepitation,  and  the 
ex  J  »ect  oration  of  frothy  fluid,  sometimes  blood -tinged  or  accompanied  with 
separate  sputa  of  bloody  mucus.  With  this  the  dyspn<ea  and  distress 
subside,  the  respiration  resumes  its  former  tranquillit}^,  and  nothing 
remains  of  the  paroxysm  but  the  prostration  which  it  leaves  behind  it 
The  foregoing  sket^li  is  drawn  from  cases  of  exceptional  severity'  *  many 
lesser  degrees  of  the  same  comlition  ai'e  not  infrerjuently  met  witli.  In  the 
post-mortem  examinations  which  I  have  seen  after  such  attacks  there  has 
usually  been  emphysema,  with  injt-ction  and  thickening  of  the  bronchial 
membrane,  and  frothy  or  nHu:o-pnrulent  secretion  in  the  tubes.  In  one 
instance  the  lungs  were  numerously  beset  with  punctiforra  exti^vasations 
of  blood.  It  is  clear  that  these  attacks  are  not  ordinary  asthma ;  they 
occur  in  fiersons  who  have  not  hitherto  been  asthmatic,  and  without  any 
ostensible  reason  excepting  the  renal  disease  and  its  card io- vascular  compli- 


cations.  The  bronchi  may  take  some  part  in  them,  as  is  suggested  by  ih« 
bronchial  secretion  with  which  they  terminate,  but  it  cannot  be  doubiM 
that  the  card io- vascular  system  is  essentially  concerned,  and  urjemia  ibe 
essential  cause.  I  ventured,  in  the  second  edition  of  my  Iwxik  m 
j^Ibuminnria^  published  in  1877,  to  suggest  that  spasm  of  the  pulmonary 
ai'tery  was  the  mmlus  operandi  of  the  attacks  under  consideration ;  this 
hyijothetical  explanation  has  foiand  favour  with  later  observers,  and  in«y 
be  regarde*!  as  prolahle,  tliougli  not  provefl  The  vascular  eontraction 
may  be  presumed  to  bo  in  the  smaller  ramifications  of  the  pulmonaiy 
vessel.  It  is  known,  but  not  always  sufficiently  regarded,  that  dyspnosi 
as  intense  as  ensues  tVoiu  any  obstacle  to  the  admission  of  air  to  the  hsog 
may  be  proflucc'l  by  the  cutting  otf  of  tlie  blood  from  it.  Tliis  Ib  same- 
times  witnessed  in  eases  of  pulmonary  embolism. 

Proceeding  to  the  specially  nervous  results  of  uraemia,  one  of  the  fi«t 
to  he  observed  is  headache,  which  is  often  of  a  neuralgic  type,  intarmi 

and  sometimt?s  of  agonising  severity.    This  often  presents  itself  long       

the  fatal  issue,  and  may  constittite  the  chief  ostensible  symptom  of  tfl^ 
disease.  Various  other  disturbances  may  occur  towards  the  close  of  the 
malady,  some  peculiarity  of  or  change  in  manner  or  temper,  a  Uu^hry^mos^ 
tendency,  a  feeling  of  stupidity,  drowsiness,  sometimes  sleeplessness^  and 
occasionally  a  horrible  restlessness  which  is  more  distressing  than  any  actual 
f*ain,  Sfieech  is  now  and  tlien  slightly  affected  in  the  way  of  indistinct 
articulation  or  clipping  of  words  lief  ore  the  final  overthrow  of  the  nervoui 
system,  and  sometimes,  though  rarely,  thf  re  are  at  the  same  f>enod  symp 
toms,  such  as  squinting  or  inequality  of  the  pupils,  which  would  seem 
to  indicate,  what  may  not  be  apparent  after  death,  some  locaUeed  change 
in  the  brain*  As  the  scene  approaches  its  close  and  the  curtain  is  about 
to  fall,  other  disturbances  of  intellect  and  nervous  function  may  befall  the 
actor.  Such  are  many  degrees  of  transient  mental  failure,  to  which  such 
terms  as  "  watidering  "  and  **  rambling  *'  are  applied.  Occasionally  there 
are  hallucinations,  brief  delirium,  or  what  must  be  regarded  ad  tmnsieot 
insanity^  delusions  without  fever.  Among  the  consequences  of  advanced 
unemia  must  be  raenti(jned  what  has  been  termed  Bright's  blindnesii 
partial  or  complete  loss  of  sight,  which  m:iy  be  l^mi>orary,  which  occtirs 
independently  of  any  retinal  change  or  any  alteration  to  l>e  discerned 
with  the  ophthalmoscope,  and  cannot  as  yet  be  further  defined  than  as  a 
profound  and  ilbunderstood  manifestation  of  the  ura^mic  state*  Various 
muscular  agitations  accrue  and  are  often  heralds  of  epileptiform  convulsions^ 
tivitching  of  the  face  and  limbs,  subsultus,  and  tremor  of  the  tongue. 
The  end  is  now  in  sight,  it  occurs  with  coma  sometimes,  but  not  always 
]»rt*eeded  by  or  accomfmnied  with  cpile]>tiform  convulsions.  The  "head 
symptoms"  with  the  granular  kidney  do  not  differ  materially  from  those 
which  occur  in  nephritis,  excepting  that  with  the  more  chronic  condition 
they  aro  more  unifonnly  fatal,  and  convulsion  is  relatively  less  frequent 
Of  33  such  cases  con\'nlsion8  were  noted  in  14,  coma  withont  convnUsion  in 
19.  The  final  ura?mic  attack  sometimes  comes  on  with  little  or  no  notice. 
It  is  not  unknown  for  a  man  to  fall  in  the  street  in  what  appears  to  be 
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an  ordinary  epileptic  fit  The  urine  is  then  found  to  contain  alluimiii,  and 
he  may  die  comatose,  and  the  kidueys  be  found  in  a  state  of  advanced 
granular  degeneration  ;  though  no  sign  of  renal  disease  had  as  yet  attrai-ted 
atteution.  Such  a  man  probably  beloDged  to  the  labouring  class,  nieml:>ers  of 
which  are  not  keen  to  take  notice  of  what  they  consider  to  be  slight  ailments, 

Witli  the  fin^d  nervous  disturbance  there  is  often  delirium,  sometimes 
of  a  violent  character.  There  is  often  dyspnroa  of  the  jisthmatic  type^ 
and  sometimes  bronchitis.  Cheyne- Stokes*  breathing  is  often  present, 
sometimes  in  a  very  marked  form.  With  the  development  of  the  cere  Viral 
symptiims  the  puLse^  probably  formerly  hard^  loses  ita  foree,  and  often 
becomes  extremely  feeble  before  the  cloRe.  The  coma  iss  less  profound 
and  less  stertorous  than  that  which  is  produced  by  cer<  liral  hiemorrha^^e^ 
and  the  muscular  failure  commonly  aifecta  both  sides  alike,  so  that  hemi- 
plegia is  absent  The  temperature  is  usually  subnormal,  though  excep- 
tionally, sometimes  after  a  hot-air  l>ath,  it  has  been  known  to  go  up  even 
to  103^  It  is  worth  noting  that  uripmic  attacks,  whether  asthmatic  or 
convulsive,  are  sometimes  determine  J,  in  jMjrsons  sufhciently  charged  witli 
the  poison,  by  mental  emotion. 

After  death  the  brain  is  found  to  be  ancemic,  the  large  vessels  empty, 
the  gray  matter  pale,  the  white  colourless  and  bloodless.  There  is 
generally  a  slight  excess  of  waterj^  fluid  in  the  cavities  and  interstices. 
The  ventricles  contain  a  little  more  than  usual,  but  not  enough  to  cause 
pressure  on  the  cerebral  substance  ;  the  sulci  are  generally  deep,  and  the 
.convolutions  prominent.  In  former  timer?,  when  urtemic  coma  was  not 
recognised,  this  condition  was,  no  doubt,  often  described  as  serous  a|>ot>lexy. 
The  brain  is  generally  firm  as  in  health.  I  have  already  referred  to  an 
observation  of  Dr.  Carter,  to  the  efiect  that  the  brain  substance  in  this 
condition  yields  no  excess  of  water. 

Tilt  urifie^  with  the  grariuhir  and  contracting  kidney,  differs  from  that 
of  acute  nephritis  in  certain  striking  particulars.  With  the  granular  or 
granulating  kidney  (excepting  when  this  condition  is  the  sequel  of  acute 
nephritis)  the  urinary  change  is  exceedingly  gradual  and  insidious,  not  only 
long  un noticeable  by  the  patient,  but  such  as  to  escape  routine  medical 
observation.  In  the  next  place,  contrary  to  what  happens  with  acute 
nephritis,  the  urine  is  superabundant  at  first,  scanty  at  last.  Diuresis,  a 
trace  of  albumin,  few  casta  or  none,  loss  of  colour  and  specific  gravity, 
and  the  disappearance  or  diminution  of  urates,  are  urinary  characteristics 
of  the   early  stages.      Later,    particularly  when  intra  tubal  changes  are 

I  superadded  to  the  interstitial^  the  albumin  increases,  the  urine  diminishes^ 
and  casts  multiply.  Towards  the  close  the  urine  often  becomes  very  pale  and 
of  yery  low  specific  gravity,  deficient  in  acidity,  and  often  of  a  fishy  smell. 
The  urine  occasionally  contains  bloo^i,  or  gives  evidence  under  the 
guaiaciim  test  of  blocni  crystalloids.  Barely  the  secretion  is  profusely 
and  continuously  ha^morrhagic.  This,  I  belie ve^  occurs  chiefly  when  there 
is  much  tubal  inflammation  to<rether  with  the  interstitial^when,  in  short, 
the  pathological  state  is  mixed.  To  conclude  these  general  statements,  it 
must  be  added  that  all  the  normal  excreta  except  the  water  are  diminished. 
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To  revert  somewhat  more  m  detail  to  a  few  of  the  points  whieb  b&?« 
been  touched  upon,  the  quantit}'  of  urine,  or  in  other  words  the  fteerelkn 
of  water,  is  in  some  cases  so  excessive  as  to  amount  to  a  sort  of  diahec^i 
insipidus  (90  ounces  per  diem  is  not  an  unknown  quantity),  with  resulliog 
thirst.  In  the  advanced  stages  the  quantity  usually  falls  btflow  nomuL 
possibly  to  6  or  7  ounces,  or  even  od  the  approach  of  death  to  total  su|^ 
pre  SSI  on.  Diuresis  may  be  looked  upon  as  salutary,  and  thirst  as  a  niUtnl 
demand  to  be  satisfied  rather  than  endured.  The  S|>ecific  gravity  varitt 
inversely  with  the  urine;  it  may  be  as  low  as  1007,  or  even  lower, 
when  the  urine  ia  very  abundant ;  if  the  urine  become  scanty  it  mij 
become  even  higher  than  normal,  1030  being  the  maximum  of  my  ex- 
perienca  Next  as  to  albumin,  this  averages  much  less  than  with  the 
kidney  of  acute  or  subacute  nephritis.  The  more  uncona  plica  ted  is  ^ 
interstitial  change  the  less  tht;  alljumin  ;  when  the  kidney,  in  additioa  to 
having  a  granular  surface,  is  large  and  congested  there  may  be  setllt? 
urine  with  a  large  proportion  of  albumin.  The  more  atrojihic  the  Ofg<a 
the  more  abundant,  as  a  rule,  is  the  water  and  the  less  the  albumin.  Tbii 
may  be  only  a  trace,  attd  that  more  apjiarcnt  with  nitric  acid  in  the  cold 
than  with  heat  and  acid.  It  is  worth  noting  in  especial  that  though  the 
cardio-vasciilar  changes  may  be  declared,  and  the  fatal  isaue  not  stsr/ 
distant,  it  is  possible  that  the  mine  may  be  absolutely  free  from  albumin. 
Among  the  normal  solids  of  the  urine  the  urea,  as  has  been  said,  ii 
diminished.  This  diminution  aftbrds  a  rough  test  of  the  deterioration  of 
the  gland,  and  of  the  peril  of  the  patient.  The  disease  may  last  for  % 
long  time  with  but  slight  lessening  of  urea,  yet  as  it  progresses  th« 
urea  diminishes.  In  a  case  un«ler  my  own  care  the  urea  gradually  fell 
from  23  grammes  to  8-7  graiuuies  in  the  twenty-four  hciurs  ;  and  instaocfS 
have  been  recorded  by  trustworthy  olisen^ers  in  which  the  daily  arauunt 
has  been  as  low  as  3  %5  grammes,  or  even  1*0  gramme.  The  uric  wa\ 
follows  a  similar  rule  ;  little  reduced  at  first,  latteiiy  extremely  so.  Tht 
mineral  acids  and  the  cldurine  are  lessoned,  the  phosphoric  acid  more  than 
the  sulphuric  acid  or  the  clilorine.  The  alkalies  and  earths  are  reduced, 
but  have  received  less  attention  than  they  deserve.  The  validity  of  the 
kidneys  should  be  rouglily  indicated  by  the  amount  of  solids  passed^  ex- 
clusively of  the  albumin,  in  twenty-four  hours.  But  there  are  individual 
difierences  of  food  and  physiological  habit  which  make  it  unsafe  to  dra^ 
conchiaions  except  from  great  or  very  persistent  departures  from  thi 
normal  standard. 

The  urinary  seiiiment  with  the  granular  kidney  is  less  abundant 
less  constiuit  than  with  the  more  acute  disorder.  Putting  aside  ui 
and  crystalline  deposits  as  constitutional  rather  than  renal,  casts  are 
chief  microscopic  products  which  have  to  be  considered.  In  quieseeni 
cases  these  may  be  entirely  absent.  The  less  the  tubes  are  involved 
more  simply  interstitial  tlie  disease,  the  fewer  the  cjists.  Their  absence 
is  a  sign  of  little  morbid  activity,  their  relative  abundance  a  measure  of 
it  Renal  diagnosis  cannot  be  founded  on  casts  alone,  though  they  may 
bo  helpful  to  it.     The  casts  which  are  most  frequent  with  the  granular 
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kidney  are  coarse,  dark^  anr!  of  granular  texture.  Casts  retaining  the 
translucent  appearance  o!  fibrin  are  present  as  in  other  forms  of  renal 
disease.  Epithelial  casts  are  also  occasionally  found,  and  must  be  held  to 
indicate  the  intercuiTencc  of  tubal  catarik  A  similar  statement  may 
be  made  with  regard  to  detached  renal  einthelium.  Blood  is  passed  with 
less  frequency  than  with  the  more  acute  disorder.  About  one  patient  in 
ten  was  found  to  pass  enough  blood  tu  be  evident  to  the  naked  eye. 

Treatment, — In  the  treatment  of  the  granular  kidney  there  is  more  to 
be  done  than  might  have  been  expected,  considering  that  the  disease  is  not 
to  be  cured,  nor  has  any  tendency  to  recoveiy.     At  best  it  may  remain 


Plo.  4.— CkxtA  obtiiinwt  from  castts  ot  trmnnlor  kidney.  Moat  cntitain  eoani«  dark  gnuiulKT  mattflr, 
otlim  jsnnukr  mattn-  of  lluer  tcxtuiti ;  a  few  eoiitaiiii  blooU-iglobuieA  or  epiUieliiil  celJa,  (Froui 
Dlckiii«oa*i  AlbHwUHMtia.} 

f  Stationary,  or  advance  no  more  rapidly  than  age  advances  to  the  inevitable 
[and  natural  end.  Our  primary  guide  must  be  pliysiological,  and  our 
I  endeavour  must  be  so  to  modify  the  circumstiuices  and  habits  of  tl^e 
(patient  as  to  minimise  the  work  of  the  irritated  gland,  and  enable  the 
iBystem  to  do  with  a  minimum  of  renal  relief.  Diet,  warmth,  exercise, 
land  elimination  by  organs  other  than  the  kidneys  must  all  be  brought 
'  under  regylation,  I  will  deal  first  witk  the  quiescent  condition  and  in 
regard  to  dieL  Nitrogenous  food,  which  supplies  the  bulk  of  the  renal 
I  excreta,  should  be  reduced  to  the  lowest  aimnmt  compatible  with  health, 
[having  regard  to  the  fact  that  though  uraf'mia  threatens  on  one  side, 
an£emia  is  to  be  feared  on  the  other.  The  rule  I  have  found  beneficial  is 
one  meal  of  flesh,  one  of  fisli»  and  one  of  neither.  Every  kind  of 
vegetable  food  may  be  allowed,  more  particularly  the  farinaceous:  the 
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patient  caay  eat  potatoes  with  the  Irishnian,  oatmeal  with  the  Scot,  rioeiritk 
the  Hindoo,  or  pulse  with  tfie  Prophet.  Ee^^ard  must  of  coure©  be  hid 
to  indi^ddual  taste  and  finitability.  As  to  liqinds^  the  liberal  use  of  wakr 
or  aqueous  drinks  shonld  he  enjoined.  Milk  may  be  employed  freelfi 
though  I  have  not  found  quiescent  cases  to  do  well  on  a  purely  milk  diet 
Alcohol  should  be  avoidt-d^  or  use<l  with  extreme  parsimonj^  Kext>  as  to 
the  temperature  to  wliich  the  body  should  be  exposed.  As  long  agoai 
1867  I  advocated  resort  to  a  warm  climate  as  a  remedy  in  chronic 
albunanuria.  Cold  to  the  surface  is  a  renal  stimulant,  and  wanntlt  A 
condition  in  whicli  the  kidneys  are  conqiara lively  at  rest.  In  subtr 
regions  albumin uria^  excepting  perhaps  th;it  which  depends  on  lar 
diseasai  is  infrequent  as  comjared  with  what  occurs  in  tbe  colder 
the  temperate  zone.  Thus  England  is  more  albuminuric  than  th«  i 
of  Europe  or  the  north  of  Africa.  The  desiderata  are  warmtU»  dryness  of 
air,  and  equahihty  ;  of  these  equability  is  of  less  iuqjortance  than  warmth 
and  dryness,  as  the  valetudinarian  may  keep  within  doors  after  sunseU 
To  speak  meteorologically^  wliat  should  be  sought  is  a  high 
temf>eniture  witliin  temperate  limits^  a  low  relative  humidity,  and  a  \ 
daily  range.  I  have  elsewhere  discussed  renal  resorts  in  more  detail 
than  is  possible  here  ;  to  condense  the  conclusions  they  are  these  :  If  th« 
health  and  means  of  the  patient  are  f^uch  as  to  allow  him  to  make  a  long 
journey  J  let  him  go  to  the  north  of  Africa^  Egy|>t,  or  Aljiiers.  TKc 
Kiviera  is  disaj (pointing,  occadonally  cold  tluring  the  day,  and  always  fo 
after  sunset ;  tlie  latter  disadvantage  is,  however,  shared,  and  even  to  s 
greater  degree,  by  many  other  subtropical  places.  If  the  patient  cannot 
go  farther  than  the  Kiviera,  I  think  he  may  ns  well  stay  within  tli« 
circumference  of  Great  Britiiin,  within  which,  on  the  whole,  I  think  the 
best  winter  resort  is  F^dmonth-  The  daily  range  is  here  very  slight,  tlj# 
nights  only  about  seven  degrees  colder  than  the  da^'s,  while  tbe  humiditT, 
though  considerable,  is  less  than  at  Penzance,  a  town  which  will  necessarily 
be  taken  into  comparison.  To  minimise  the  cold  of  the  winter  without 
leaving  England  it  is  necessary  to  go  to  tbe  we^t,  so  as  to  be  within  tbfi 
influence  of  the  Oulf  Stream,  ami  to  the  eoutb  where  high  land  interpose! 
!:>etween  the  selected  spot  and  the  north  wind.  It  should  lie  endeavoured, 
also,  to  obtain  similar  protertion  from  the  east^ — t»ften  a  matter  of  some 
difficulty.  Other  matters  bt^side  climate  which  concern  the  warmth  of 
the  body  must  not  he  lost  sight  of,  notaldy  the  enqiloyraent  of  warm 
clothing  and  the  avoidance  of  cold  bathing.  Habitual  exposure  to  cold 
may  result  in  the  chronic  aggravati«ui  of  the  di^^ease.  Incidental  ex- 
pi:»snre  may  give  cold  to  the  kidneys,  or,  in  technioal  langtiage,  set  up 
intercurrent  nephritis — an  accident  especially  to  be  guarded  against 
Timchmg  intercurrent  ne]>hriti^t  I  may  recall  what  I  hnvo  already  said, 
that  there  is  reason  to  believe  that  frml  smells  are  ca|)ahle  of  giving  rise 
to  it.  E.xerci9e  must  find  brief  mention.  Walking  is  the  bt-st  Cycling, 
I  think,  is  less  suiutble,  at  least  I  have  known  a  temporary  attack  of 
albuminuria  of  the  nature  of  nephritis  to  follow  a  day's  bicycling. 

The  use  of  dnigs  when  the  disorder  is  quiescent  takes  a  secondary 
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place.  It  is  well  to  give  none  unless  there  be  some  especial  indication* 
It  is  essential,  however,  l>y  their  means  or  otherwise  to  secure  regular 
and  somewhat  full  action  of  the  bowels,  wliich  should  be  moved  freely 
once  a  day,  or  perhaps  three  times  in  two  days.  An  occasional  morning 
potion  of  sulphate  of  magnesia,  or  one  of  the  eflervescing  salines  which  con- 
tiiin  it  together  with  an  alkali,  answers  well  This  may  be  varied  with  a 
nocturnal  dose  of  compound  rhubarb,  oolocynth,  or  caseara.  If  the  urine 
be  over-acid  a  little  t-artrate  of  potash  or  pot  ass  io- tart  rate  of  soda  may  be 
given  twice  a  day.  Iron  has  its  use  and  also  its  abuse.  It  should  not  be 
given  as  a  matter  of  routine^  but  wlien  an  obvious  condition  of  amemia 
suggests  it.  When  given  it  should  be,  as  a  rule,  assuciated  with  enough 
of  some  apt^rient  to  rather  more  than  overcome  the  constijtating  action. 
Ten  drops  of  the  tincture  of  the  perchli>ride,  with  a  little  sulphate  of 
magiiesia,  of  soda,  or  of  potash,  to  which  may  be  added  ten  or  fifteen 
minims  of  aloes  wine,  will  generally  serve  the  purpose.  Sulphate  of 
potash  is  useful  in  this  relation,  because  a  little  of  it  sulHces.  Ten  gruins 
are  generally  enough  together  wiih  tbe  aloes.  If  it  is  desired  to  protluce 
an  alkalising  effect,  two  or  three  graius  of  ferrum  tartaratura  may  be  put 
with  a  little  tartj^te  of  potash  or  the  potasaio- tartrate  of  soda,  and 
perhaps  a  drachm  of  the  compound  decoction  of  aloes.  I  have  fonnd  it 
exj>edient  to  give  such  a  mixture  as  I  have  indicated  at  bed-time  and  on 
rising.  The  nocturnal  dose  insidiously  prepares  for  what  the  morning 
dose  completes* 

Sliould  dropsy  appear,  it  must  be  treated  as  recommended  in  nephritis. 
For  ojJema  the  horizontal  posture  when  at  rest  \  though  moderate  walk- 
ing may  often  be  permitted  with  advantage.  Digitalis,  intermitted  fiora 
time  to  time,  need  not  again  he  insisted  on  as  a  prime  necessity  in  renal 
dropsy.  A  drachm,  or  less,  of  the  infusion,  or  ten  drops  of  the  tincture, 
may  be  given  with  a  Httl*:!  perchloridc  of  iron  aud  one  of  the  sulpLates, 
Acupuncture  can  generally  l>e  avoided.  In  the  advanced  stages  of  the 
disease,  if  dropsy  of  the  cavities  present  itself,  tapping  either  of  the 
pleurae  or  the  |>eritoneuin  may  he  emjiloyed  with  little  danger  and  much 
ni  vantage.  Should  pulmonary  aijoi^lexy  or  hiemopty sis  occur,  it  should 
not  be  treated  with  ergot  or  styptics,  but  with  laxative  salines,  especially 
sulphate  of  magnesia.  Having  regard  to  the  bardnesB  of  the  pulse, 
should  this  be  excessive  it  may  be  modified  by  moderate  purging^  but 
under  no  circumst^inces  sbritild  the  attempt  be  made  to  reduce  the  pulse 
to  the  softness  of  health.  The  circulation  is  carried  on  under  difficulties, 
and  more  than  normal  pressure  is  essential.  If  any  of  the  leaser  mani- 
ft'stationg  or  threatenings  of  nnemia  present  themselves,  headache, 
vomiting,  uriemic  smell,  or  extreme  poverty  of  urine  without  any  com- 
mensurate increase  of  quantity,  much  may  he  done  by  periotlic  sweating. 
The  best  way  of  accomplishing  this  is  V>y  Turkish  Imths,  one  every  ten 
days  or  fortnight.  But  these  are  not  always  available.  The  best 
iubstitute  is  the  leg-bath  of  which  I  have  already  spoken,  which  may  be 
applied  weekly  or  at  intervals  of  ten  days.  The  medicinal  diaphoretics, 
excepting  sometimes   pilocarpin,   are   of   no  great  use  \    the   acetate   of 


ammonia  is  possibly  ijijiirious,  as  tendmg  to  increase  the  aminonU  ib  ih* 
eyatera,  which,  if  we  may  judge  by  the  breath,  is  already  too  abiindanL 

The  therapeutics  of  renal  asthma  must  l>e  directed  to  two  end* 
the  immediate  relit^f  of  the  spasm  atid  the  mitigation  of  the  uraemia  witt 
as  little  delay  as  is  practicable*  The  spasm  may  be  notably  reduced  hj 
vasodilators  and  etherial  and  alcoholic  stimulanta.  The  inhalation  uf 
nitrate  of  amyl  is  of  the  greatest  use ;  I  have  had  less  experience  of 
nitroglycerine,  but  cannot  doubt  that  this  also  is  usefuL  I  have  uted 
also  opium  and  stramonium,  but  am  satisfied  that  these  are  Im 
beneficial  than  vasodilators  and  etherial  stimulants.  But  tneastmi 
which  purify  the  blood  and  at  the  same  time  reduce  the  arterial  tenskni 
are  of  more  permanent  effect  than  antispasmodics.  Purging  and  sweating 
calomel,  elatedum,  hot-air  baths,  and  pilocarpin  are  the  agents  and  the 
instruments  from  which  the  most  lasting  good  may  be  expected.  Bf 
such  antiunemic  treatment  the  attacks  can  often  be  held  at  bay  with 
long  intervals  of  peace  until  the  patient  finds  leisure  to  die  quietly  in 
some  other  way. 

The  uraimic  convulsions,  which  are  too  often  fatal,  though  not  nec«i^ 
sarily  so,  ami  the  ura^mic  coma  of  quiet  onset  which  is  generally  fatal,  mmi 
be  met  energetically  in  modes  which  have  been  referred  to  in  connection 
with  nepliritis.  Prompt  purging  and  sweating  must  be  had  recourse  to, 
and  possibly,  if  the  pulse  be  extravagantly  hard,  venesection  may  be 
indicated.  If  the  convulsions  are  very  violent  there  is  no  objection  to 
the  inhalation  of  chloroform,  or  the  use  of  chloral  by  the  mouth  or  the 
rectum.  Of  late  the  inhalation  of  oxygen  has  teen  recommended 
Theoretically  this  seems  worth  trying.  I  have  had  little  experience  of  it 
in  unemia,  though  I  have  frequently  employed  it  iti  diabetic  coma,  but 
without  benefit.  Finally,  opium  and  its  derivatives  should  be  rigidly 
avoided  in  the  convulsive  and  every  other  stage  of  organic  albuminuria, 
save  only  with  the  lardaceous  kidney,  where  they  are  permissible  and 
sometimes  useful,  but  not  when  this  condition  is  productive  of  coaTulsBOii 
or  any  otber  ursemic  symptom. 

IIL  Laiujaceous  Disease  of  the  KrDNEY.-^Lardaceous  renal  diseaas 

has  already  lieen  so  far  discussed  in  relation  to  lardaceous  disease  ia 
general  (voL  iii.  p.  259),  that  it  is  not  necessary  to  say  anything  wtlh 
reference  to  pathology  or  etiology  beyouti  what  has  already  found  men- 
tion. It  only  remains  to  add  a  few  clinical  details  bearing  upon  symptomi 
and  treatment 

Nothing  further  need  be  said  as  to  the  sex  and  age  of  the  subjects  of 
the  disorder  in  question.  It  is  not  necessary  to  rej>eat  that  lardaceous 
disease,  whether  of  the  kidney  or  of  other  organs^  is  always  secondary, 
always  gradual  in  commencement,  and  always  chronic  in  progress  ;  though 
it  may  undergo  the  superaddition  of  tubal  or  difluse  nephritis  which  may 
convey  to  it  originally  for  the  time  as  much  acuteness  as  belongs  to  renal 
iuflammatiou  of  other  origin. 

The  detection  of  the  disease  is  generally  easy,  even  obvious,  though 
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occasionally  a  searching  inquiry  has  to  be  made  l>efore  its  nature  is 
apparent.  The  queBtion  will  jirobably  l>e  raised  bj^  the  discoverj  of 
albumin  in  the  urinei  or  the  {iresenee  of  tedema  ur  diarrhtea.  What  we 
then  have  to  search  for  is  evidence  of  suppuration  or  of  syphilis.  The 
suppwration  may  be  present  or  past ;  if  any  chranic  suppurative  disorder 
still  persist,  it  will  at  once  convey  a  suggestion,  Jis  also  will  any  deformity, 
deficiency,  or  cicatrisation  which  a  bygone  suppurative  process  has  left  as 
its  record.  Signs  of  phthisis,  a  crooked  spine^  a  defective  joint,  an 
absent  limb,  or  extensive  scars  may  all  be  instructive  in  this  relation.  A 
tropical  complexion  may  give  a  hint ;  the  disease  is  readily  produced 
under  the  influences  of  the  tropics,  the  traveller  is  likely  to  have  had 
dysentery  in  these  regions,  and  he  may  even  have  had,  and  survived, 
abscess  of  the  liver.  Signs  of  syphilis  will  be  equally  indicative, 
eruptions,  nodes^  and  evidences  of  okl  specific  ulceration.  It  is  obvious 
that  there  must  be  some  cases,  however  few,  in  which  the  agencies  in 
question  may  have  done  their  work  and  left  no  mark.  Suppuration  may 
take  place  from  the  bow^el  as  the  result  of  dysentery  or  some  other 
ulceration,  ami  leave  no  external  sign  ;  the  same  may  be  said  of  the 
kidneys,  one  of  which  may  be  destroyed  by  a  suppurative  process  which 
may  have  come  to  an  end  before  the  constitutional  result  is  recognised, 
BO  that  then  there  is  no  ostensible  evidence  of  the  primary  mischief. 
Syphilis  also  may  leave  its  eflTects  on  the  constitution  in  tlie  form  of 
lardaceous  disease  without  any  conspicuous  external  mark.  However,  I 
need  not  here  dwell  on  the  causes  of  lardaceous  disease,  which  have  been 
already  given  in  detail ;  my  present  object  is  only  to  point  to  the  external 
signs  which  may  lead  to  its  detection.  A  worn  and  cachectic  look  is  very 
significant,  though  it  may  not  at  once  be  apparent  on  what  it  depends. 

Putting  aside  evidences  of  antecedent  disease  the  lardaceous  state  is 
early  productive  of  an  increase  in  the  quantity  of  urine,  which  is  slightly 
albuminous.  Tlie  increase  may  amount  to  morbid  diuresis,  and  be 
attended  with  thirst.  Diarrhrea  is  a  frequent  symptom,  important  not 
only  diagnostically,  but  as  a  source  of  danger  which  contributt-s  largely  to 
the  fatal  issue.  This  is  generally  jainlesSj  tlie  motions  watery  and  free 
from  mucus.  It  is  due  to  extension  of  the  disease  to  the  intestine. 
Vomiting  due  to  a  similar  participation  on  the  f^art  of  the  stomach  is 
often  distressing  and  sometimes  dangerons.  The  enlargemeut  of  the 
liver  and  spleen  has  been  sufliciently  referred  to  in  the  general  account 
of  the  disease.  These  enlargements,  when  present  and  palpable,  are  great 
helps  to  diagnosis,  but  are  less  productive  of  symptoms  than  might  have 
been  expected.  The  enlarged  liver  is  seldom  attended  with  obstructive 
results,  and  the  enlarged  spleen  does  not  usually  give  rise  to  marked 
leucocytes  is.  Drops}'  is  present  at  some  time  or  other,  more  often  than 
not  I  reckon  that  cedema  occurs  in  about  two-thirds  of  the  cases, 
tcites  in  about  a  fourth  ;  hydrothorax  rarely  ;  drrtpsy  of  every  kind 
may  be  absent  from  first  to  last ;  diuresis  and  diarrhcea  are  antagonistic 
to  it.  Though  there  may  have  been  considerable  swelling  in  the  course  of 
the  case,  diarrhcea  towards  the  close  may  completely  carry  it  ofl",  and  leave 


the  patient  attenuated  and  sharp-feattiredi  with  dropsy,  so  to  apeak,  &  miiiiii 
quantity*  (Edema  is  most  apt  to  come  on  when,  with  the  advaiic^ot 
the  disease,  the  profuse  and  slightly  albuminous  urine  has  become  «cintj 
and  higldy  album i nous.  I  have  often  noticed  the  oedema  to  piVKOt 
Diare  tiie  characters  of  heart  disease  than  of  renal ;  absent  from  Ibe  t»m, 
and  collected  in  a  peculiar  baggy  manner  about  the  ankles. 

As  with  other  renal  maladies  tliere  is  a  tendency  with 
disease  to  certain  intercurrent  affections.     Pneumonia,  pleurUj, 
ditifi,  and  jieritonitis  occur  in  this  relation,  but  less  frequently 
nephritis  or  the  granular  kidney.     These  inflammations  are  probab 
to  a  uroamic  state  of  the  blood,  a  condition  which  h  less  apt  to  be  deve 
in  lardaceous  th:in  with  other  renal  disorders.       They  are  more  froqucnt 
when  the  laniaceoiia  state  is  chiefly  renal  than  when   the   streM  blii 


mainly  on  other  organs.  In  forty-eight  cases  of  lardaceous  disease^  ill 
which  the  renal  change  was  productive  of  marked  symptoms,  pnemDODiA 
was  found  in  nine,  pleurisy  in  flve^  peritonitis  in  four,  and  pericarditis  in 
three.  Bronchitis  is  seldom  present  Ha^raoiThagic  com  plica  tious  are  ram 
Of  these,  epistaxis  is  the  most  frequent.  Purpura  is  uncommon,  but  not 
unknown.  Sanguineous  ajioplexy  and  the  albuminuric  retinal  affection 
present  themselves  but  rarely  in  connection  wnth  lardaceous  diseafie^  and 
then  only  in  cases  of  long  standing  where  the  fibrotic  change  has  been 
superadded.  Apoplexy  hiis  been  recorded  in  this  relation,  though  thi« 
event  does  not  chance  to  have  come  within  my  experience.  I  have 
known  a  case,  however,  in  which  well-marked  retinal  haemorrhage 
occurred  in  connection  with  advanced  renal  disease  of  the  kind  in  qnt^ 
tion.  As  to  albiuninuric  ulceration  of  the  bowel,  I  knew,  and  have  cW 
where  related,  an  inst^ince  in  which  this  alTection  and  lardaceoua  diseaie 
were  conjoined;  but  in  this  case  the  ulceration,  and  an  abscess  to  which  it 
gave  rise,  were  the  causes  of  the  laixlaceuus  disease^  not  its  cousequencea. 
The  absence  of  bafmorrhagic  results  is  explained  by  the  general 
absence  in  lardaceous  disease  of  increase  of  arterinl  tension  and  cardio- 
vascular hypertrophy.  The  heart  in  tbis  disorder  gives  an  aven^ 
weight  of  10|  ounces  for  adtilt  males,  one  of  8i  ounces  for  adtdt  female^ 
which  are  bo  nearly  the  weights  in  health  that  it  is  clear  that  hype^ 
trophy  ia  generally  absent.  The  left  ventricle  is  somewhat  thinner  than 
in  health,  and  the  cavity  of  full  size  or  somewhat  dilated.  The  heart  is 
weakened  rather  than  stn?ngthpned,  and  the  oedema,  since  it  affects  ^a 
ankles  rather  than  the  fact*,  is  suggestive  rather  of  a  cardiac  than  a  f«nal 
origin.  It  must  be  added  that  in  certain  cases,  as  has  been  already 
noticed,  the  fibrotic  renal  change  may  be  sujierimposed  upon  the 
lardaceous  with  some  degree  of  the  cardio-vascular  thickening  which 
belongs  to  renal  fibrosis.  I  could  instance  a  man  who  died  of  lardaceous 
disease  consequent  on  dysentery.  He  eventually  had  ursemic  aymptoma 
The  heart  was  distinctly  but  not  greatly  hypertrophied,  weighing  13  ot 
The  general  absence  of  cardiovascular  hypertrophy  in  the  lardacaoQi 
state  may  he  associated  with  the  condition  of  arterial  tension,  which  is 
usually  diminished  riither  tlian  increased.     This  may  be  traced  to  tire 
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causes :    there    is    often    some    exhausting    discharge,    suppurative   or 
diarrhoeal,  which  keeps  the  teusion  down-  the  tendency  to  oroemia  is 


com  para  tively  slight,  bo  that  the  vascular  oh>triu  inni  due  to  this  morbid 
state  of  blood  is  abstfut.       In  connection  with  the  general  freedom  from 
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While  upon  the  heart  in  larclaceous  renal  disease,  I  may  add  tbu 
endocarditis  is  relatively  frequent.  Vegetations  recent  at  death  were  frnind 
in  five  of  eighty-three  ca*es,  and  old  valvular  thickening  in  twenty-on«  d 
the  same  series.  The  vegetations  are  often  ragged,  and  have  beeti 
known  to  present  the  special  reaction  with  iodine,  as  also  have  embolic 
blocks  to  which  they  have  given  rise.  This  tendency  to  fibrinotu 
deposition  on  the  valves  must  ])robably  be  attributed  rather  to  the  ttaiie 
of  the  bloud  in  the  genend  lardaceons  condition  thaa  to  any  actioc 
belonging  especially  to  the  renal  localisation. 

Not  only  does  renal  fibrosis  ensue  ui>on  the  lardaceous  state,  which 
may  be  said  to  be  the  rule  when  the  disease  is  of  long  continuance,  Uit 
it  sornetimea  comes  to  pass  that  acute  nephritis  with  much  tubal  catarrh 
IB  BU[>enm|iosed  upon  it.  In  such  a  case  there  may  be  an  exacerbiition  of 
dropsy^  with  scanty  and  highly  albuminous  urine,  abundance  of  epithelial 
and  other  casts,  and  a  copious  deposit  of  renal  epithelium. 

The  duration  of  lardaceous  diseiise  is  exceedingly  variable,  sometimei 
it  approaches  in  rapidity  all  but  the  most  acute  forms  of  tubal  or  diffuae 
nephritis,  sometimes  it  imitates  the  slow  progress  of  the  most  chrooic 
forms  of  the  gnmular  kidney.  From  the  necessarily  gradual  operatioD 
of  the  causes  on  which  it  det)enils,  it  is  obviiiualy  dithcult  to  mark  tbt 
beginning  with  exactness.  The  cause  in  every  case  must  have  been  m 
existence  for  some  time  before  the  effect  was  produced.  I  have  be{«xi 
me  a  collection  of  post-mortem  cases  representing  the  experience  of  St 


George's  Hospital  from  the  year  1876  to  1894,  of  which  an  abstract  ii 
appended.  It  must  be  borne  in  mind  that  as  the  recognition  of  tlii 
laniaceous  state  was  post-mortem,  not  clinical,  there  were  many  in  whkll 

it  had  not  progressed  far  enough  to  cause  symptoms. 


Table  of  7B  Cases  in  which  Lardaceous  Disease  was  found  after  Deatlii 
showing  the  Time  l>ctween  the  Commencement  of  the  Difteaaa  bj 
which  it  was  caused  and  the  fatal  Termination. 


Time- 

Xuinber  ot  Defttlu  In  stnted  time. 

Kldueyn  afrMtod.      Kldn^yi  not  RfTacted. 

TkrfmL 

From  2  to  S  m  11^1-; 
Over  3  moDtLs  im!  j  i  ■  so  G 

It    ^     »»              j>         1^ 
„    lycar           „          2 
„    2  ye«j^         „          h 
„     5     .,             „         30 
M  50     ♦*             M         20 
M  20     ,,             ,,         30 
mSO      „              .         32, 

1 

5 
20 
16 

8 

9 

5 

1» 

2 

1 

2 
8 

2 
5 

24 

16 

10 

12 

5 

2 

2 

It  is  apparent  that  in  the  majority  of  cases  the  fatal  t^rmi nation 
^  Thk  case  was  jvpp&reutljr  ila«>  to  coiigeoitnl  sypLilk, 
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within  two  3* ears  of  the  origin  of  tho  diBease.  In  some  the  disorder 
appeared  to  have  originated  only  two,  three,  or  four  montfia  before  death. 
The  shortest  time,  two  months,  was  presented  by  a  sitigle  instance  in 
which  the  cause  was  phthisis  ;  the  overt  manifestations  of  this  disease^  from 
which  the  history  was  dated,  may  have  been  preceded  hj  clianges  wljtch 
were  unnoticed  or  unrecorded.  To  pass  to  the  other  end  of  the  scale 
there  were  some  cases  where  the  presumed  source  of  the  morbid  con- 
dition dated  as  far  back  as  twenty  or  thirty  years.  One  patient  in 
'whom  the  disease  was  presumably  due  to  congenital  syphibs  lived  to  the 
age  uf  twenty  one.  The  longest  interval  between  the  beginning  and  the 
end  was  exemplified  hy  a  man  who  died  at  the  age  of  fifty-.«ieven,  with 
cerebral  syphilis  and  many  manifestationa  of  lardaceous  disease^  in  whom 
the  specific  history  was  traced  back  for  thirty- two  years.  It  was  not 
known  when  he  began  to  be  lardaceous. 

In  the  earlier  and  possibly  in  the  longer  part  of  its  course  lardaceous 
disease  may  be  latent  or  without  symptoms,  \Mien  these  present  them- 
selves it  may  be  presumed  that  the  organic  change  has  already  made 
considerable  progress.  How  long  it  may  last  after  it  has  been  declared 
by  albuminuria,  diuresis,  thirst,  or  dropsy  is  a  matter  of  much  variation, 
but  it  may  be  said,  as  relating  to  the  niajonty  of  cases,  that  the  end  of 
the  complicated  process  is  not  far  ofl'j  the  interval  to  be  measured  by 
months  more  often  than  by  years.  In  some  ca.ses,  however,  the  larger 
measure  of  time  is  requiretl  to  express  the  duration  of  the  symptoms. 
A  hoy,  a  frequenter  of  the  Hosfiital  for  Sick  Children,  had  a  profuse 
discharge  in  connection  with  disease  of  the  pelvis  and  Inji-joint,  and  a 
year  afterwards  displayed  evidences  of  lardaceous  disease  in  enlargement 
of  the  liver  and  spleen,  slightly  albuminous  urine,  and  some  a?dcma. 
Under  the  influence  of  tonics  and  Margate  the  liver  gradually  resumed 
its  normal  size,  the  urine  ceased  to  be  aibuminous,  and  he  lost  tbe  aide  ma. 
Tlie  spleen  remained  greatly  enlarged,  but  he  improved  so  greatly  in 
general  health  that  his  complete  recovery  seemed  not  improbable.  He 
was,  however,  attacked  with  haemoptysis^  with  a  return  of  the  dropsy, 
and  died  eight  years  after  the  commencement  of  the  lardaceous  symptoms. 

A  man,  in  whom  the  disease  was  of  syphilitic  origin,  became  my 
patient  in  October  1866  with  hepatic  enlargement,  albuminous  urine,  and 
cedema.  He  improved  under  specific  treatment^  and  lived  until  June 
1869. 

A  boy,  in  whom  the  disorder  was  due  to  disease  of  the  pelvis,  lived 
for  nineteen  months  after  the  legs  had  become  cedematous,  the  liver 
having  enlarged  previously.  These  instances  of  protraction  might  be 
moltiplied  and  extended,  but,  nevertheless,  it  may  be  fairly  stated  that 
commonly  the  duration  of  the  symptoms  ranges  from  about  two  months 
to  a  year  and  a  half.  It  will  be  evident  to  the  reader  that  the  fore- 
going statements  are  based  entirely  on  fatal  rases,  in  which  the  evidence 
may  be  taken  as  complete  and  conclusive  ;  but  it  is  not  to  be  inferred 
from  the  exclusion  of  others  that  all  cases  are  fatal 

The  immediate  causes  of  death  under  lardaceous  disease  in  general 


have  already  l>eeii  stated  in  detail  (vol.  iu.  pp.  274,  275)  ;  it  onlj  rem^ini 
to  add  a  few  words  iti  reference  to  the  renal  localisatioo.  Of  persoai 
shown  after  death  to  have  been  the  subjects  of  lardaceous  cbange,  & 
greater  nuinl>er,  as  has  already  been  shown,  owe  their  deaths  directly 
to  the  primary  lesion  rather  than  to  the  lardaceous  consequence.  HaviDg 
regard  only  to  the  lardaceous  consequence,  the  cldef  ditference  between 
this  and  other  renal  disea.ses  is  in  the  relative  infrequency  in  this  d 
uraemia,  and  the  almost  total  absence  of  the  disorders  of  over^tension, 
especially  of  hflemorrliage^  cerebral,  retinal,  and  of  the  nature  of  pulfDonarT 
apoplexy.  The  annexed  statement,  derived  partly  from  my  own  experi- 
ence and  partly  from  the  8t  Georges  records,  will  furnish  sufficient 
evidence  on  the  points  in  question.  It  is  here  seen  that  the  chief  cauf« 
of  death  in  lardaceous  disease  is  diarrhoea ;  this  is  not  strictly  renal,  but 
due  to  the  participation  of  the  bowels  in  the  disease.  Diarrhoea  wis 
prominent  as  a  cause  of  death  in  29  of  the  74  cases,  about  a  third. 
Vomiting  was  prominent  as  a  cause  of  death  in  9, 

Infianmxatory  affections  of  the  long  are  of  frequent  occurrence,  u 
with  other  forms  of  renal  disease.  Cereliral  urfemia  occurred  in  13  of 
the  number,  about  1  in  6,  a  small  proportion  compared  to  whAt 
holds  in  other  forms  of  renal  diseaae.  The  attacks  take  plac«  some^ 
times  with  convulsion,  sometimes  as  coma  mthout  convulsion.  It  a 
not  necessary  to  add  anything  to  what  has  been  said  with  regard  to 
ura&raia  under  other  circumstances.  The  condition  of  the  kidneys  ii 
not  Bucii  as  to  offer  much  hope  in  treatment,  beside  which  the  state  of  the 
patient  is  usually  such  as  to  forbid  very  energetic  or  exhausting  measurea 

Table  showing  the  apparent  Causes  of  Death  in  74  cases  of  Lardaee- 
ous  Disease,  in  which  the  Kidneys  were  affected.  Ko  symptoms 
are  givt?n  excepting  such  as  were  mairdy  concerned  in  the  fatal 
issue : — 


DiarrTicea 

23 

DiiiiThii'a  +  vomiting 

4 

DiarrJioeft  + dropsy  . 

1 

Dm  rrh  itA  -f-  erysipelas 

1 

Vomititi^r    , 

3 

Uneniia  (conmlaionB  or  comii) 

18 

PiieuTJionia .             .             * 

9 

Broncho  piieamouia  i>r  bronchitia 

2 

Pleurisy 

2 

Oiijiera!  ilrop^»y 

3 

Ascites  (Uppiu^^)     . 

4 

Pvritonitia 

5 

Enteritis      ,              .              .              . 

I 

Thrombosig 

2 

Sttpjiression  of  uHne 

1 

I   have   already    pointed    out   the    fact    (see  vol.    iii.   p.    276)    th 
lardaceous  disease  has  to  a  ctrtuin  de«rree  a  tendency  to  recovery  ;   this 
will  be  further  seen  when  I  come  to  consider  the  results  of  treatment 


I 


1  of  ft  krd»ce«tti  kidney  shonrUig  cwtii  in,  Mtu,  preMnting  the  kxtine  imctloii«  whicli 
rmrely  allow,    (tVom  DJckliuon'R  Aihuminuria.} 
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I  have  it  on  the  authority  of  the  late  Dr.  Moxon  that  lardaceous  organs 
may  recover  themselves  under  the  influence  of  typhoid  fever,  as  if  the 
material  were  consumed  l>y  the  febrile  process. 

The  urine  in  lardaceous  disease  of  the  kidney  resembles  in  many 
particulars  that  of  granular  degeneration.  The  first  change  is  increase  of 
quantity,  which  varies  from  battle  above  the  normal  to  about  four  times 
as  much.  Sin  T*  Grainger  Stewart  has  found  as  much  as  200  ounces  in 
twenty*four  hours.  The  common  range  is  from  50  to  90  ounces.  The  urine 
thus  increased  is  j>ale  and  clear  and  of  low  specific  gravity,  from  about 
1015  to  1006.  When  the  increase  becomes  obvious,  or  soon  aftenvards, 
a  trace  of  albumin  appears.  Commencing  alwaj's  in  small  quantity,  it 
gradually  increases  to  a  decided  precipitate  whil*^  the  quantity  of  tirine 
diminishes.  Towards  the  latter  perimls,  particularly  when  a  certain 
amount  of  tubal  catarrh  is  suiieradded,  the  urine  may  fall  below  normal 
even  to  8  or  10  ounces  in  twentyfuur  liours,  and  will  now  be  highly 
albuminous.  On  the  a{>proach  of  death  the  secretion  may  be  totally  sup- 
pressedf  though  this  is  exceptional.  The  acidity  of  the  urine  is  usualJy 
decreased.  Blood  is  but  rarely  present ;  when  present  it  is  sometimes 
in  considerable  quantity.  Casts  make  their  appearance  early  and  increase 
in  numlier  as  the  disease  progresses.  The  most  common  are  cylinders  of 
fibrin,  often  dotted  with  oil,  which  do  not  differ  from  what  are  shed  in 
other  renal  disorders.  They  may  he  largo  or  small  according  to  the  state 
of  the  tubes  in  res|^ct  of  dilatation  and  the  retention  of  their  epithelial 
lining.  Besides  these  tliere  are  often  othtrs  which  contain  or  chiefly 
consist  of  epithelial  cells;  these  indicate  tubal  catarrh,  and  may  be 
associated  with  much  loose  renal  epithelium.  As  a  very  exceptional 
occurrence,  but  as  one  which  admits  of  no  doubt,  it  must  be  mentioned 
that  casts  have  been  known  to  present  the  ioiline  reaction  in  a  marked 
manner.  I  have  witnessed  this  both  in  casts  which  have  been  piissed 
with  the  urine,  and  also  in  those  which  have  lieen  exposed  in  situ  in  the 
kidney  by  section  after  death.  I  have  given  a  coloured  illustration  of 
this  phenomenon  in  the  second  edition  of  my  book  on  yflbumimtria. 

It  is  by  no  means  rare  vvlien  the  urine  is  scanty  to  find  a  deposit  of 
uric  acid  or  amorphous  urates. 

The  chemical  changes  in  the  urine  may  be  briefly  expressed.  All 
normal  ingi^edients  are  reiliiced  excei>ting  the  water^  about  which  no  more 
need  be  said.  Tlie  urea  is  but  slightly  reduced  so  long  as  the  urine  is 
superabundant ;  afterwards  it  is  more  sparingly  secreted^  but  seldom 
reaches  the  degree  of  diminution  to  which  it  falls  in  extreme  cases  of 
other  forms  of  renal  disease.  The  ordinary  range  is  from  two-thirds  to 
half  the  normal  quantity;  7*37  grammes  and  3 '6  grammes  have  been 
recorded — the  first  by  myself,  the  second  by  Rosenstcin — as  examples  of 
unusual  diminution.  The  uric  acid  is  sometimes  normal  in  quantity, 
more  often  diminished.  The  phosphoric  acid,  the  sulphuric  acid,  and  the 
chlorine  are  all  lessened,  the  phosphoric  acid  with  the  greatest  regularity. 
The  alkaline  salts,  as  estimated  by  incineration,  are  bt*low  the  normal 
amount  j  especially  during  the  presence  of  a  purulent  discharge.     Nothing 
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need  be  said  about  the  albumin  but  what  has  already  found   place,    II  H 
may  be  observed  that  in  lardaceous  disease  the  precipitate  is  soaieiimeft  V 
more  soluble  in  excess  of  nitric  aciil  than  is  usual  with  other  fomu  of 
renal  disease,  ^ 

In  the  treatment  of  lardaceous  disease  it  has  to  be  premised  that  tht  ■ 
disorder,  as  already  stated,  has  a  tendency  to  recovery  which,  however,  i&      i 
to  be  little  relied  upon  when  the  disorder  is  advanced,  and  of  the  kidnej. 
The  superaddition  of  fibrosis  Btaraps  the  disease  with  permanency,  ihoQjft 
the  lardaceous  character  may  be  on  the  wane  or  even  a  thing  of  the  put 
If  the  cause  is  apparent,  but  the  effect  not  yet  manifest,  prevention  mufl  ■ 
be  aimed  at  by  removal  of  the  cause.     If  the  change  be  noticeable,  liut   ■ 
as  yet  only  incipient^  its  further  progress  may  be  aiTested,  and  even  tb« 
mischief  undone,  by  directing  salutary  influence  upon  the  primary  disaiie. 
The  pammount  measures  are  the  ai-rest  of  suppuration  and   the  couoUr- 
action  of  sy-philis.     Of  late  years  we  have  seen  much  less  of  lardaceovia 
disease  than  formerly  ;  this  is  owing,  in  the  first  place — speaking  in  order 
of  time — to  our  having  learned  the  use  of  iodide  of  potassium  ;  and  in 
the  second   place,  to  the  introduction  of  antiseptic  surgery,   which  luu 
made  operations  possible  which  formerly  were  not  so,  and  has  prohibited 
suppuration  under  circumstances  m  wijich  it  used  to  be  uncontrolled. 

The  first  question  in  the  treatment  of  lardaceous  disease  is  to  whicli 
of  its  two  causes  it  is  dye.  SupjwDsing  it  to  be  due  to  present  suppun- 
tion,  we  must  take  counsel  with  a  surgeon,  and  put  an  immediate  stop,  if 
it  he  possible,  to  the  source  of  the  discharge  and  of  the  disease.  The 
expedients  of  surgery  must  he  pushed  to  the  uttermost  in  the  assumnce 
that  if  the  primary  mischief  be  allowfd  to  continue,  the  secondary 
miscluef  will  probably  kill  if  the  primary  do  not  On  the  other  hand, 
we  have  warrant  for  believing  that  if  the  organic  change  be  not  far 
advanced,  it  may  be  undone  by  the  processes  of  nature  if  the  cause  be  ■ 
removed.  The  subjects  of  lardaceous  dise^ise  have  a  considerable  power  ■ 
of  recovery  after  operations,  and  will  bear  much  in  the  way  of  what  is 
necessary  to  arrest  supj>urative  processes.  Together  with  appropriate 
surgery,  or  without  it  when  this  is  not  practicable,  much  may  be  done  by 
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general  restoratives.  If  we  c^ionot  stop  the  discharge,  we  may  com- 
pensate for  iL  Nourishing  food,  cod-liver  oil,  iron,  and  quinine  are  aU 
of  value  towards  this  end. 

In  the  presence  of  suppuration  I  am  sure  it  is  harmless,  and  I  think 
it  is  beneficial,  to  compensate  the  inevitable  loss  of  potash  by  the 
administration  of  this  alkali.  This  to  be  ettective  must  be  in  its  rofu>t 
active  form^  that  of  liquor  potassai,  and  be  given  on  an  empty  stomach. 
The  amount  thus  introduced  is  small,  but  it  carries  with  it  active 
affinities.  Some  of  the  old  belief  in  liquor  potassffi  as  a  resolvent  may  he 
due  to  its  action  under  such  circumstauces  as  I  have  indicated,  Pure 
and  bracing  air  is  of  particular  efikacy. 

Margate  has  obtained  great  and  deserved  repute  in  cases  of  suppura- 
tive disease ;  it  seems  both  to  control  the  suppuration  and  io  mitigate  its 
effects.     I  have  known  lardaceous  cases  with  present  suppuration^  which 
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had  been  practicall)'  but  not  wbolly  checked  by  operation,  to  derive  un- 
doubted benefit  from  ilie  local  influences,  and  I  have  referred  to  one  in  a 
former  page  (vol  iii,  p.  27G).  Otlier  places  beside  Margate  may  have 
simihir  effects,  but  of  all  such  Margate  may  be  taken  as  ilic  examjile* 

In  treating  established  lardaceous  disease  it  may  be  a  Euitter  of 
rejoicing  to  the  physician  to  be  able  to  tra^e  it  to  syphilis.  The  great 
remedy  is  iodide  of  potassium  in  large  doses  and  for  a  long  time  ;  the 
results,  though  slowly  brought  a!>out,  are  eminently  satisfactory.  Such 
patients  do  not  bear  mercury  well,  an<l  my  experience  has  led  me  to 
avoid  it.  I  have  elsewhere  given  instances  of  the  effects  of  iodide  of 
potassium  in  these  circumstances  which  I  need  not  here  rejveat.  It 
will  suffice  to  sa}',  under  the  persevering  use  of  this  remedy,  that  I 
have  known  marked  lardaceous  disease  of  syphilitic  origin,  with  highly 
albuminous  urine  and  much  dropsy^  to  eventuate  in  recovery  apparently 
complete.  Given  for  a  short  time  it  is  useless,  and  the  good  effects  I 
have  seen  have  been  from  large  doses.  It  needs  to  be  given  with 
occasional  intermissions  for  from  two  to  five  years,  and  lierhajja  in  doses 
of  from  ten  to  twenty  grains  three  times  a  day.  Iodide  of  iron  can  often 
be  usefully  associated  with  it.  Such  treatment  will  be  more  than 
equally  serviceable  in  relation  to  lardaceous  viscera  other  than  the 
kidneys  when  of  syphilitic  origin.  I  have  known  the  enlarged  liver  to 
lessen  rapidly,  and  ascitic  fluid  to  become  quickly  absorbed.  The  spleen 
loses  its  abiionnal  bulk  more  slowly  than  the  liven  Of  all  lardaceous 
organs  the  kidney  is  the  most  obstinate.  There  are  few  diseases  which 
are  attended  with  as  much  organic  change  as  the  lardaceous  effect  of 
syphilis  and  which  are  impressed  by  treatment  so  satisfactorily. 

It  remains  only  to  add  a  word  or  two  as  to  what  should  be  done  for 
some  lardaceous  eymptoiua  which  have  not  been  dealt  with  in  this  view. 
It  is  not  necessary  to  repeat  much  that  has  been  said  with  regard  to  other 
forms  of  renal  disease  which  may  be  applied  with  mcnlifi cation  to  this. 
It  is  to  be  borne  in  mind  that  arterial  tension  is  more  often  below  than 
above  par,  anil  that  the  treatment  in  general  must  be  less  exhausting  and 
more  sustaining  than  with  other  renal  disorders.  There  is  less  tendency 
to  uraemia,  and  less  need  for  stimulating  the  secretions  which  is  often 
overdone  by  the  disease  itself.  For  dropsy  iron  is  general  1}^  required,  and 
digitalis  often  beneficial.  Intercurrent  inflammations  should  be  treutt^d 
on  general  principles,  but  mith  a  light  hand.  I>iarrhi.va,  as  one  of  the 
most  fatal  o^f  lardaceous  attections,  is  one  over  which  medicine  has  little 
control.  Ferruginous  styptics  may  be  employed,  one  of  the  best  being 
iron- alum.  Vegetable  astringents  may  be  used,  including  the  red  gum  of 
Australia.  And  it  is  to  be  iiarticularly  noted  that  opium  and  its  deriva- 
tives are  not  counter-indicated,  or  not  to  the  same  extent,  as  in  other 
varieties  of  albuminuria.  Opium,  in  the  guise  of  compound  kino  powder, 
or  with  sulphuric  acid  or  sulphate  of  copper,  may  be  employed.  It  is  well, 
perhaps,  to  avoid  acetate  of  lead  in  such  circumstances,  as  lead  is  a  renal 
irritant,  and  lardaceous  kidneys  especially  amenable  to  irritation. 

W.  HowsHiP  Dickinson. 
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OTHER   DISEASES  OF  THE  KIDNEY 
Perinephric  Extravasations 


Air. — Air  is  occasionally  found  in  considerable  qiuintitj  around  the 
Iddtiey  after  injury  to  this  organ.  The  source  of  the  air  is  not  always 
traceable.  In  one  case  it  appeared  to  have  gained  admission  through  a 
perineal  incision  which  ha<i  Wen  made  on  account  of  a  rupture  of  the 
urethra,  which  compliaited  a  fracture  of  the  pelvis.  Wounds  of  the  loin. 
groin,  and  perineum,  whether  complicated  by  wounrls  of  the  bowel  or  I 
not,  and  fractures  of  the  lower  ribs,  with  injury  to  the  lung,  may  be  the 
causes  of  this  fomi  of  extravasation,  lie  trope  ritoneal  abscess  opening 
into  the  bowel  may  give  rise  to  it 

Blood  may  be  e^'used  around  the  kidney  from  a  ruptured  artery  or 
vein^  or  from  capillaries  as  a  result  of  violence.  The  clots  so  formed  may 
ultimately  break  down  and  lead  to  suppiu'ation.  Fractures  of  the  pehis 
or  lumbar  vertebra?,  ruptures  of  muscles,  and  the  bnrsting  of  an  aneurysm 
of  the  abdominal  aorta,  have  been  causes  of  considerable  circumrenal 
haemorrhage.  The  kidney  may  be  pushed  forward  so  completely  by  the  ex- 
tra vasated  blood  as  to  present  a  tumour  anteriorly  in  the  hypochondriiuiL 

The  .^fiftijikmis  vary  with  the  cause  and  extent  of  the  extravasa- 
tion.    When  the  blood  is  coudned   to  the  cellidar  tissue  of  one  loiii» 
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it  causes  a  tumour,  sometimes  difficult  to  diagnose  from  a  distended 
kidney.  If  the  source  of  tlie  bleeding  !>e  a  suf)erfi€ial  laceration  of  the 
kidney,  or  a  rupture  of  an  artery  (say  one  of  the  lumbar  arteries),  some 
weeks  may  elapse  hefore  the  etfiision  is  sufficient  to  give  rise  to  any  swell- 
ing or  increased  dulness  in  the  loin,  and  no  sign  of  faintness  is  noticed  at 
any  time ;  then,  after  some  time  longer,  the  effused  blood  becomes  more 
solid,  and  the  tumour  more  irregular,  and  by  degrees,  perbajis,  it  is 
absorbed.  On  the  other  hand,  the  blood -clot  may  disintegrate  ;  under 
which  circumstiinces  the  symptoms  of  suppuration  will  arise. 

Recovery  may  take  place  after  very  extensive  traumatic  haemorrhage ; 
but  retroperitoneal  hti^morrhages  due  to  ruptured  aneiu*ysm  are  almost 
certainly  faud,  though,  it  may  be,  tardily  so. 

If  tlae  hfferaorrhage  increase,  or  suppuration  occur,  and  surgical  aid  is 
not  brought  to  bear  upon  the  case,  death  may  follow  from  peritonitis,  due 
to  tension  upon  the  peritoneum  or  rupture  of  it ;  or  the  colon  may  be  pene- 
trated and  fafces  and  fi.ittis  enter  the  blood  tumoui',  and  give  rise  to  de- 
composition, septic  aljsorptiun,  and  death. 

When  hti^morrhage  is  due  to  aneurysm,  little  or  nothing  in  the  way  of 
treatment  will  avail ;  when  due  to  injury,  the  treatment  must  be  based 
u[K>n  the  principles  stated  in  dealing  with  injuries  to  the  kidney. 

Urine  is  extravasated  into  the  luin  behind  the  peritoneum  from  a  rup- 
ture of  the  kidney  involving  the  calyces  or  renal  pelvis,  from  direct 
penetrating  wound,  the  result  of  operation  or  accident^  or  as  a  con- 
gequence  of  ulceration  of  these  parts.  Ulceration  of  the  ureter,  due  to 
injury  or  the  pressure  of  a  tumour,  may  cause  urinary  extravasation  into 
the  loin  or  iliac  region.  The  inflammation  of  the  cellular  tissue,  result- 
ing from  urinary  infiltration,  may  run  on  to  suppuration^  giving  rise  to  a 
lumbar  or  inguinal  abscess.  Healthy  urine  alone  is  but  little  irritating  j 
it  is  the  mixture  of  blood  and  urine  which  tends  to  de€cmi|XJsition  and 
suppunufon.  If  the  quantity  of  urine  elTused  is  small,  the  cellulitis, 
stopping  short  of  suppuration,  may  become  chronic,  spreading  towards 
the  iliac  fossa,  and  causing  contraction  of  the  ilio-jisoas  muscle.  In  some 
instances  the  effused  urine  becomes  encapsuled  within  a  thick-walled  cyst 
of  inflammatory  origin,  with  the  cavity  of  which  the  kidney  communi- 
cates at  the  point  of  rupture  or  ulceration.  8ometimes  phosphates 
accumulate  in  the  space  occupied  by  the  efl'used  fluid  to  such  an  extent 
as  to  form  deposits  which  block  the  drainage -tul>es  used  in  treatment 
by  lumWr  incision. 

Treatmenf. — \\Tien  the  diagnosis  is  uncertain,  but  from  the  fulness  and 
didness  of  the  loin  there  is  reason  to  think  urine  is  escaping  behind  the 
peritoneum*  a  lumbar  incision  and  drainage  are  needed.  Suppuration 
mast  1)0  dealt  with  by  early  free  incision.  If  the  kidney  be  greatly 
damaged,  nephrectomy  vrill  be  requisite. 
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Eenal  Fistttl^ 


Fistula  which  communieate  with  the  kidney  and  pelvis  of  the 

kidney* 

Camt&, — Renal  fistula?  are  caused,  in  the  great  majority'  of  cases,  by 
calculi  in  the  pelvis  of  the  kidney  or  in  the  ureter.  Other  causes  are 
gun-shot,  punctured  or  incised  wounds,  injuries  inflicted  by  surgicil 
operation,  and  abscess  of  the  kidney.  The  opening  into  the  caWty  of  tU 
kidney  or  ureter  is  usually  single  and  connected  with  the  |x>sterior  aspect 
of  the  organ.  Renal  fistula  may  open  at  the  loin  or  groin,  into  the  colon 
or  duodenum,  into  the  pleural  cavity  or  lung,  or  into  the  jjeritoneum.  It 
is  comparatively  rare  for  a  fistula  to  open  into  the  peritoneum.  H  thi 
fistula  be  the  result  of  a  wound  or  a  ruptured  hydronephrotic  cyst,  vni 
Bomotimes  in  large  cpiantity,  will  esciipo  from  it ;  if  the  effect  of  pyi>*] 
nephrosis,  due  to  ureteral  o1*struction,  pm  will  be  mingled  with  the  iirine 
if  caused  by  the  conversion  of  the  kidney  into  a  scrofulous  abscess  caiiiy 
the  discharge  will  consist  of  pus  and  broken-down  tuberculous  material 

Renal  fistula  opening  In  the  loin.  —  When  fluid  of  a  urinooi 
character  escapes  from  a  fistula  which  followed  suppurative  nephntisor 
injury  to  the  kidney,  the  diagnosis  of  the  renal  origin  of  the  tistula  is 
certain.  It  must  l>e  remembered,  however,  that  a  lumbar  fistulii,  instead 
of  communicating  with  the  kidney  at  all,  may  be  the  result  of  diieaae  in 
the  ureter,  the  bliidder,  or  even  the  urethra. 

Trmfmrnt. — The  skin  around  the  orifice  must  bo  kept  cleaii,  and  free 
from  irritation.  If,  after  a  fair  length  of  time  has  been  allowed  for  spofh 
tfineous  closiu*e,  the  fistula  {persist,  an  iticision,  such  as  to  lay  open  any 
sinuous  tmck,  vivify  callous  edges,  or  remove  spongy  granulations  w 
calculous  deposits,  must  lie  tneil.  The  injection  of  iodine  solution  some- 
times will  stimulate  the  sinus  to  healthy  action. 

If  the  other  kidney  be  sound,  and  a  permanent  fistula  communicatiDg 
with  a  diseased  organ,  thre^itening  the  life  and  sacrificing  the  comfort 
of  the  patientj  resist  other  treatment,  the  best  plan  is  to  perform' 
nephrectomy. 

Renal  fistula  opening:  into  the  stomach.  —  This  is  of  extremely 
rare  occurrence.  In  one  case  of  communic<iiion  of  the  left  kidney  with 
the  stomach,  pus  uritje  and  calculi  are  said  to  have  been  vomited  :  Iwit 
there  is  much  uncertainty  as  to  the  genuineness  of  the  symptoms  And  the 
accuracy  of  the  diagnosis.  In  a  case  of  gastro-renal  fistula  due  to  scrofuloui 
pyelonephritis,  admitted  under  my  care  into  the  Middlesex  Hospital 
in  1884,  there  was  a  history  of  ** inflammation  of  the  bladder*'  and  of 
"pus  in  the  motions/*  as  well  as  in  the  urine.  There  were  four  sinuses 
in  the  back  discharging  pus.  C*areful  examination  of  the  chest  and  ab- 
domen disclosed  nothing  almormal  No  physical  signs  of  pelvic  cellulitis  or 
circumrenal  abscess  cotdd  be  made  out.  Complete  anuria  preceded  dcatL 
On  post-mortem  examination  the  only  communication  between  the  kii 
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and  the  gastrointestinal  tract  was  a  fistula  r>f  the  diameter  of  a  crow- 
quill^  oi>ening  into  the  left  margin  of  the  great  curvatnr<3  of  the  stomach, 

Benal  fistula  communieating  with  different  parts  of  the  intestine, 
and  penal  fistula  opening  into  the  lung,  are  of  very  rare  occuiTcoce. 
Prompt  surgical  treatment  might  hi  i5ome  instaticea  have  preventwl  their 
formation. 

Ureteral  flstulsa  are  almost  invariahlj  the  results  of  operation 
wounds. 

Perinephritis  and  Pertxephric  Abscess 

Perinephritis  Is  inHammation  of  the  cellular  and  adipose  tissues  sur- 
rounding the  kidney.  It  may  occur  at  *iny  age,  having  l>een  met  with  in 
c|uite  young  children  ;  it  appears  in  three  forma :  the  sclerosing,  the 
fibro-fatty,  and  the  phlegmonous. 

The  sclerosing  variety  results  in  the  formation  of  a  thick  \^  hito  firm 
fibrous  capsule,  which  occupies  the  site  of  the  circumrenal  fat  and  raay  also 
extend  into  the  neighbouring  parietes  in  the  lumViar  region,  even  to  the 
skin.  This  sclerosis  of  the  adijiose  tissue  round  the  kidney  leads  to  com- 
pc^sion  of  the  vessels  and  subsequent  atrophy ;  the  organ  having  been 
removed  in  some  cases  without  there  being  any  necessity  to  ligature  the 
contracted  vessels. 

The  fibro-fatty  variety  consists  in  the  over-development  of  the  normal 
envelope  of  the  kill ney  associated  with  a  certain  amount  of  induration, 
BO  that  the  organ  may  be  concealeil  in  large  masses  of  fat  and  fibmus 
tissue  which  may  even  penetrate  into  its  substance,  rendering  its  recogni- 
tion extremely  difficult 

The  phlegmonous  form,  which  constitutes  perinei>hric  abscess,  includes 
all  kinds  of  jms-formation  in  these  tissues.     It  is  rare  before  puberty. 

Perinephric  abscesses  are  :  (i,)  Primary  extrarenal  abscesses,  or  those 
which  are  indepemlent  of  any  fistulotrs  opening  into,  or  other  disease  of 
the  kidney.  These  may  depend  upon  injuries,  chills,  etc.,  or  may  follow 
the  acute  cxanthems  ;  or  the  abscess  may  have  extended  from  a  distant 
part,  as  the  spine,  pelvis,  etc, 

(ii.)  ConMculire  extrarenal  aliscesses ;  in  which  inflammation  of  the 
kidney  has  spread  to  the  eel lulo-adi pose  tissue  (a)  by  contiguity^  but 
without  urinary  infiltration  ;  or  (/')  as  a  result  of  a  renal  fistula  communi- 
cating vnih  the  surrouruling  cellulo-adipose  tissue.  This  form  is  usually 
due  to  suppurative  pyelitis;  or  to  tubercle,  cancer,  hydatid  or  other  form 
of  cystic  disease  ;  or  to  calculus  of  the  kidney, 
I  (iii.)  Consecutive  to  disease  of  an  organ  other  than  the  kidney,  as  of 
colon,  testis,  liver,  or  one  of  the  pelvic  organs. 

The  pus  is  situated  usually  behind  the  kidney  or  at  one  or  other  ex- 
tremity of  it.  In  the  latter  varieties  it  lies  between  the  kidney  and  the 
diaphragm  ;  or  between  the  kidney  and  the  colon^  with  a  tendency  to 
extend  towards  the  iliac  fossa.  In  most  instances  extension  takes  place 
so  that  all  these  sites  are  occupied  at  once,  and  the  limiting  wall  is  made 
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Tip  of  tho  neighbouring  viscera  agglutinated  together  and  protectee!  by 
false  meDibraneSj  while  tiie  enclosed  area  is  broken  up  into  sep&nitf 
suppurating  foci,  Tho  couteuts  may  be  thick  crcarav^  pus  or  h  thin 
serous  or  glairj  fluid,  often  with  a  feculent  odour;  anil  in  the  wkA^X  nut 
lie  the  immediate  cause  of  the  abscess  iti  the  form  of  calculi,  bydaiidi» 
or  intestinal  matters.  The  kidney  may  bo  free  fmra  disease  or  mif 
contiun  suppurating  points,  not  necessarily  in  direct  communicAtlon  iriil 
the  abscess,  but  often  situated  immediately  beneath  the  ca|i8ulc»  azxl 
sometimes  constituting  the  ]jroximate  cause  of  the  abscess. 

Suppuration  may  extend  to  the  liver,  sjileen,  or  pancreas,  and  the  b- 
testine  may  be  closely  adherent ;  but  the  j>eritoneum  is  rarely  inrolTed 
beyond  being  adherent  and  thickened. 

In  one  case,  recorded  by  Coupland,  the  pleura  and  lung  were  involired 
and  the  pus  was  discharged  by  a  bronchus.  In  others  pyothorax  bat 
resulted.  Below,  the  abscess  has  extended  to  the  pelvis  and  found  vent 
through  one  of  the  various  natural  openings  or  into  one  of  the  peine 
viscera,  or  has  tuiuielled  along  the  psoas  muscle.  Posteriorlj  it  mif 
open  superficially  in  the  loin  through  the  triangle  of  Petit, 

Simptnm. — These  vary  with  the  cause  and  acuteness  of  the  diseiflft 
When  the  inflammation  is  secondary  to  some  distant  disease,  such  M 
pelvic  cellulitis,  the  symptoms  of  the  primary  affection  may  dijsgnise  tboM 
of  the  perinephritis.  Extensive  sclerosis  gives  a  firmness  and  immobility 
to  the  circiun renal  tumour  which,  taken  in  conjimction  with  its  positioQ 
and  relations^  are  quite  characteristic. 

The  constitutional  indications  of  pus  in  the  circum renal  coEweetiTi 
tissue  arc  the  same  as  those  excited  by  deei^seated  suppuration  elsewfaen: 
The  fel>rile  temperature  in  some  cases  runs  continuously  high  ;  in  otlldfi 
it  is  intermittent  and  suggestive  of  malaria  or  pya?mia.  Obstinate  eon- 
stipation  is  almost  invariable* 

Of  the  local  symptoms,  those  due  to  pressure  are  more  marked  in 
perinephric  abscess  than  in  perinephritis*  Pain,  deei^seatej  and  often 
paroxysmal,  ushers  in  the  disease  ;  sometimes  dull  and  aching,  at  oth<n 
ilarting,  it  courses  along  the  distribution  of  the  liunbar  plexu&  Thf 
pain  is  greatly  intensified  by  bi -manual  compression  of  the  loins. 

The  affected  side  wilt  impart  a  sense  of  increased  resistance  *nd 
weight  long  before  pus  has  formeil,  or  the  abscess  is  large  enough  to  alter 
the  contour  of  the  pirt  in  any  way.  The  skin  in  the  loin  is  often  vraxy 
and  asdematous.  Fluctuation  is  frequently  very  remote,  owing  to  tfa« 
thickness  of  the  parietes ;  and  in  one  c^ise,  in  which  six  pints  of  pus  wcr© 
pent  up,  on  account  of  the  great  depth  of  the  subcutaneous  fat  no  tluctiiation 
could  bo  detected.  CEdenia  of  the  foot  and  ankle  has  preceded  for  many 
weeks  every  other  sign  of  perinephric  abscess.  A  peculiar  lameness^  due 
to  the  flexed  position  in  which  the  thigh  of  the  affected  side  is  retained 
in  order  to  relieve  tension,  is  oft-en  an  early  symptom.  There  is  usually 
also  disturbance  of  the  digestive  organs  manifested  by  anorexia  witk 
nausea  and  vomiting^  and  either  diarrhcea  or  constipation. 

In  perinephritis  before  suppuration  has  occurred  the  spinal  column  b 
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preterBaturally  Btiff,  and  the  ho^y  in  walking  is  inclined  to  the  affected 
side  ;  stooping  is  difficult ;  in  the  recumbent  posture  the  patient  will  not 
extend  the  correspon cling  thigh  beyond  160  ,  or  in  severe  cases  130^; 
and  there  is  sometimes  piin  in  the  knee.  These  conditions  together  cause 
the  ciise  to  resemble  the  second  stage  of  hip  ilisease,  especially  when  the 
thigh  is  rotated  outwards,  so  that  the  heel  of  the  affected  side  during 
standing  rests  on  the  dorsum  of  the  opposite  foot.  In  simple  peri- 
nephritis there  is  no  tumef action  to  be  felt  in  the  loin,  as  in  perinephric 
abscess* 

Proffnosh, — In  a  few  cases  perinephritis  ends  in  resolution  before  the 
suppurating  stage  has  been  reached.  When  sujipn ration  occurs,  the 
prognosis  depends  chiefly  on  two  things,  the  early  and  free  evacuation  of 
the  puSj  and  the  cause  of  the  dise^ase. 

When  the  abscess  is  primary,  that  is,  not  dependent  upon  renal  or 
other  visceral  or  spinal  diseaaei  an  opening  into  it  is  soon  followed  by 
convalescence.  If  the  abscess  burst  into  the  peritoneum,  rapidly  fatal 
l^eritonitis  ensues. 

The  abscess  may  open  through  Petit's  triangle;  or  by  way  of  the 
pleux'a,  lung,  or  pericArdiom  al)ove;  by  the  groin  or  pelvis  below;  forwards 
beside  the  umbilicus ;  or  inwards  by  the  intestine.  In  any  case  the 
persistence  of  sinuses  and  the  establishment  of  lardaceous  disease  usually 
lead  ultimately  to  a  fatal  result. 

EtioliHjtf, — Perinejihritis  is  most  commonly  secondary  to  a  suppurative 
lesion  of  the  kidney.  It  may,  however,  arise  primarily  in  the  cellular 
tissue ;  or  be  aecondary  to  suppuration  in  some  neighbouring  organ  ;  or 
propagated  from  some  distant  one,  such  as  the  uterus  or  crecum. 
Perinephritis  occurs  more  often  in  men  than  women  ;  it  complicates  the 
8|iecific  fevers,  septic  diseases,  and  pm^rperal  fever.  It  occurs  also  after 
exposure  to  cold,  and  in  some  cases  after  opeiations  on  the  lower  genito- 
urinary organs,  independently  of  any  affection  of  the  kidney.  Among 
local  causes  ai'e  contusions,  strains,  and  wounds,  including  infection  from 
an  unclosed  ureter  after  nephrectomy  for  pyonephrosis.  The  greater 
number  of  instances,  however,  are  secondary  bo  disease  in  the  kidney. 

Arising  by  infection  from  neighbouring  organs,  circum  renal  abscess 
may  be  secondary  to  biliary  or  intestinal  calculus^  perforation  of  the 
colon,  pneumonia,  empyema,  or  pulmonary  abscess  ;  infecting  virus  being 
conveye<J  by  the  veins  or  lymphatics. 

I>vi(fnosis. — The  affections  which  may  l>e  mistaken  for  perinephritis  or 
perinephric  abscess  are  lumbago^  various  organic  diseases  of  the  kidney, 
spinal  caries,  splenic  tumours,  faecal  accumulations  in  the  colon,  morbus 
coxte,  and  psoas  abscess, 

The  high  situation  of  the  pain  ;  the  tenderness  in  the  loin  ;  the  fact 
that  passive  flexion  is  |Kiinleas  in  itself ;  the  free,  painless  mobility  of  the 
hip-joint ;  the  absence  of  tenderness  and  fulness  over  the  upper  end  of 
the  femur;  absence  of  pain  on  percussion  of  the  thigh,  and  the  less 
rigidity  of  the  adductors  and  rotators,  ser^^e  to  distinguish  perinephritis 
from  hip  disease. 
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The  symptoms  of  perinepliritis  are  very  closely  allied  in  nmny  pob^ 
to  those  which  accompany  appendicitis  ;  but  the  characteristic  (c&lttrtc^ 
perinephritis  is  that  the  j>ain,  tenderness,  and  swelling  are  first  obMrmi 
and  most  pronounced  in  the  ilio-costal  intersjiace  behind ;  wberwi  b 
appendicitis  they  aro  most  frequently  located  in  the  iliac  fotsft  and  ot 
front. 

Treafffieni. — Primary  perinepliritis  may  sometimes  be  checked  tu  iSi 
early  stages  by  local  blood-letting  by  means  of  leeches  or  the  euf^tif^ 
gla^  hot  baths,  and  hot  emollient  poultices  or  stupes. 

Whi'u  the  aeuteness  of  the  symptoms  has  passed,  or  the  inflamnuitioa 
is  of  the  subacute  or  chronic  characlerj  disappearance  of  the  iaflaomttUiy 
products  may  follow  blistering,  or  hot  fomentiitiona  applied  0Vir  MM 
absorbent  ointment  such  as  iodide  of  potash  or  iodide  of  lead,  Tb 
Ijowels  should  be  well  0{K*ne<l  at  the  onset  by  a  brisk  purgative,  and  kef* 
acting  moderately  by  enemns  or  mild  laxatives. 

Pain  racist  be  relieved  by  morphia  given  in  suppository  or  by  Xht 
mouth.  The  diet  should  l>e  milk,  beef-tea,  or  something  equally  simple 
and  as  readily  digested. 

As  soon  as  pus  is  stispected,  it  should  be  searched  for  at  once  hj  xn 
explomtDry  iudsion  in  the  loin  ;  and  when  found  must  be  evacuated  hy 
a  free  incision  in  this  rtgif>n. 

There!  should  be  no  ^^Tiiting  for  fluctnation  ;  the  increasing  fuhitasa, 
hardness,  and  teiuJerness,  and  {>crhaps  the  commencing  redness  and 
oedema  of  the  skin,  are  ample  signs  to  warrant  an  incision^  and  even  to 
demand  it  Trousseau,  among  others,  jx*inted  out  the  difficulty  c<t 
detecting  fluctuation,  which  he  says  is  almost  always  dccp»  requiring 
great  experience  Uy  make  out ;  l>ut  the  doughy  feel  of  the  lum^lar  re^nn, 
the  increase  of  the  fever  and  other  general  symptoms,  and  pcrhftpi 
the  OBiema  of  the  skin  in  the  loin,  are  indications  for  a  free  incUi 
which  the  surgeon  must  not  hesitnte  to  act  upon  with  promptitude. 

The  incision  may  be  either  vertical,  oblique,  or  transverse ;  and 
dividing  the  integument  and  nniscles  with  the  knife,  the  «uppi 
area  should  be  entered  by  the  finger.  The  abscess  cavity  and 
should  be  examined  with  the  finger  in  search  for  a  stone  ;  should  a  renal 
fistula  exist,  it  must  be  laid  open,  especially  if  the  preceding  symptoiai 
indicnte  calc\ilou»  pyelitis. 

Any  loose  sloughs  of  cellular  tissue  should  be  removed  by  tbe 
or  dressing- forceps.      The  abscess  should  be  washed  out  with  a 
of  iodine  or  carbolic  acid,  and  a  drainage-tube  should  be  inserted. 

The  loin  should   then  be  enveloped  in  a  large   hot   fomentation 
cotton-wool  soaked  in  equal  qu*inlities  of  water  and  carbolic  acid  soltitii 
(140) ;  or,  if  there  is  redness  or  tBdema,  equal  parts  of  lead  lotion 
carlwlic  acid  solution  (1-40).      Absolute  rest  in  bed  should   be   enfoi 
throughout  convalescence. 

Consecutive  abscesses,   and    also   some   of    the  less  acute   forma  of 
primary  abscess  which  do  not  soften  down  very  quickly,   must 
allowed  to  close  too  early.      On  the  contrary,  the  drainage-tubea 
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retained  until,  by  the  granulating  process  in  the  wound,  they  are 

orced  out  by  degrees.     If  in  these  cases  the  wound  is  allowed  to  close 

early y  ititliramation  recurs  and  pu8  is  formed  afresh,  which  will  need 

second  incision  to  pre\'ent  burrowing  far  and  wide.     When  a  fistulous 

ening  remains^  astringent  or  iotline  sohitions  may  be  injected,  or  the 

hot  wire  introduced  ;  but  a  fistula  may  persist  in  spite  of  the  most  per- 

Bvering  measures  employed  to  close  it.     A  lumkir  bernia  may  foHow 

the  incision  for  the  evacuation  of  an  abscess^  or  for  the  examination  of 

the  kidney,  but  excessively  rarely  diies  so. 

Whilst  suppuration  continues,  nutritious  food^  tonics,  and  poasibly  a 
regolatecl  allowjince  of  Btiniulants  should  be  given.  The  record  of  cjisea 
in  which  early  and  free  evacuation  of  pus  has  been  accomplished  is  very 
favourable,  nearly  all  ending  in  recovery.  On  the  other  hand,  peri- 
nephric aVjseess  left  to  it-self  almost  always  ends  fatally ;  except  in  the  rare 
instances  in  which  the  matter  finds  vent  by  the  bowel,  bladder,  or 
bronchi,  or  opens  externally. 


Traumatic  Nephritis 


Cames, — ^ Wound  or  contusion  of  the  substance  of  the  kidneVj  violent 
muscular  strain,  the  contusions  caused  by  the  presence  of  a  calculus. 
When  blood  haa  been  extravasated  into  the  cavity  of  the  kidney,  and 
the  urine  retained  there  in  consetpience  of  impaction  of  a  blood-clot  in 
the  ureter,  pyelitis  and  pyelonephritis  may  arise. 

Stfmpfmns. — Kigor ;  fever  ;  jmin  not  constant,  and  very  variable  in 
degi-ee,  deei>seated  antl  referable  to  the  loin,  sometimes  dill'used  over  a 
considerable  area  of  the  abdomen,  and  rarely  of  a  throl>bing  character 
unless  the  perinephric  tissue  be  also  involved.  Nearly  all  movements 
aggravate  the  jKiin.  If  the  disease  sets  in  soi>n  after  an  injury,  the  urine 
always  cont«iins  a  trace  of  blood.  Subsequently,  in  a  few  cases,  pus  may 
be  found  in  the  urine. 

There  is  a  disposition  to  the  formation  of  gmvel  and  calculus— and, 
as  a  consequence,  to  renal  colic — after  wounds  or  concussions  of  the 
kidney. 

Traumatic  nephritis  is  not  usually  serious,  provided  the  ilamage 
inflicted  on  the  kidney  be  not  great  and  the  large  vessels  be  not 
ruptured.     If  severe^  the  kidney  may  l>e  softened  into  a  mere  pulp. 

TrmifnenL — If  the  pelvis  of  the  kidney  has  been  penetrattwl,  urine 
will  drain  away  by  the  external  woimd.  If  the  organ  has  been  opened 
by  subparietal  laceration  or  rupture,  the  chief  danger  when  the  largo 
vessels  are  uninjured  is  from  infiltration  of  urine  mixed  with  blood  into 
the  cellular  tissue.  Then  it  may  1>e  necessary  to  lay  opc'u  the  loin  liy  a 
free  incision  ilown  to  the  injurerl  kiilnev,  so  as  to  provide  fur  the  free 
ilrainage  of  the  extra vasated  urine  and  inlhimniatury  prwlucts. 

A\Tien  there  is  no  extravas<'ition^  small  quantities  of  fluid  diet,  the 
application  of  cold  or  leeches,  relief  of  the  l>owel  by  one  good  purgative 
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dose  or  an  enema,  antl  opium  to  relieve  pain  constitute  the  iiflUiLi  ne^r 
aarv  details  of  treataienL 


SuppURATivB  Nephritis,  PyixtTrs,  and  Pyklokkphritih 


One  of  the  most  frequent  of  the  secondary  AHecttona  of  tlic  kiiinrr 
{secondary,  that  is,  to  olist ruction  to  the  outflow  of  urine,  to  triln 
limitation,  or  to  decomposition  of  urine  in  the  bhwliler)  is  6upfmrAiiu«i  m 
the  ptilvis,  or  in  the  suhstiLnee  of  the  kidney,  or  in  both. 

In  by  far  the  greater  number  of  such  cases  chronic  dilatation  of  th*- 
pelvis  and  calyces  precedes  suppuration  of  these  }>artA;  and,  later,  DUiuauat 
stnall  scattered  abscesses  occur  throughout  the  renal   substjince. 

It  is  to  this  general  affection  of  pelvis  and  sulistunce  of  the  IcjtJiifj 
from  obstniction  in  the  lower  urinary  i)assages,  or  diseiise  of  them,  tb: 
the  name  suppurative  pyelonephritis  has  been  given.  It  is  to  tliia  roo«ij- 
tion  that  the  name  surgical  kidney  has  aiso»  but  verj^  inaptly,  been  apt^i-Ni 

Suppurative  nephritis,  or,  in  other  words,  **  acute  interatitiiil  nej 
%vith  scattered  points  of  suppuration,**  occa.sionally  occurs  alone,  ^^ 
any  affection  of  the  ureter  and  pelvis  of  the  kidney;  tJiis,  however, 
connnonly  the  aise.      Usually  acute  pyelitis  and  suppurative    iitpi.r 
exist  siniultaneously ;  but  if  suppurative  nephritis  happen   to  be  u.n  - 1 
plicated  with  pyelitis,  the  ne^jliritis  is  prone  to  be  overlooked,  because  thrr 
the  urine  cotvtained  in   the  pelvis  of  the  kidney,  and  dniwn   off  l»j  a 
catheter  immediately  after  washing  out  the  bladder,  is  acid  and  wttboot 
the  odour  of   decomposition.      Nevertheless  the  temperature  and  otiff 
constitutional  synijitoms  ought  to  correct  the  fallacy. 

iii'^j'o/of^y,— Infective  lesions  of  the  kidney  may  anse  from   the  tr 
extension  of  inilammatory  afieciions  of  the  lower  urinary  apparatus,  v  : 
are  by  far  the  most  frequent  cause  of  ihem.     In  other  cii«§es  the  infectiinj 
is  conveved  to   the    kidney  directly   by   the  blootb vessels,    and    thcivct 
descends  along  the  ureter  to  the  bladder:  these  arc  much  Ics-s  comiscm. 

A  more  import^int  distinction  consists  in  the  presence  or  abetnt^  of 
distension  of  the  renal  jielvis.     Pyelonephritis  without  distension  adnuU 
of  inedii-inal  treatment,  and  shows  itself  by  high  temperature  and  nihft 
symptoms  ;    pyelonephritis  Miih  distension  manifests   itself   by   dcltail 
physical  signs  also,  and,  generaUy  sjieakiiig,  needs  stirgicjd  methods. 

In  the  causation  of  suppurative  disease  of  the  kidney  the  influence 
sex  is  prominent ;  the  very  much  greater  nimiber  of  cases  occurricig, 
men  being  canse(|uent  upon  the  greater  fre<|uency  of  diseases  of  the 
in  them ;  whercjis  in  women  similar  changes  occurring  in  the  kidi 
usually  associated  with  morbid  crmditions  of  the  iitoro-ovarian   sy$t< 
Artcrio-sclerosis,  associated  with  interstitial  nephritis  and  enlargement 
the  prostate,  is  a  frequent  predis|>osing  cause  of  bacterial  infection  of 
kidneys  in  men.     In  women  such  infection  results  from   intni|x*h*ic 
press  ion  of   the  ureters  resulting  from  fibroma,   cancer,   j>entonitai^ 
prolapse  of  the  uterus. 

Renal  congestion,  due  to  reflex  changes  in  connection  with  cui 
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impreasioriB,  over-diatension  of  the  bladder  and  parti culiirly  to  the  vaso-motor 
pandysU  accampfiuyit>g  injury  to  the  spinal  cord,  is  an  im|K)rtant  pre- 
disjxjsirrg  c;iiiae,  to  whicb  muy  pciLups  he  addtjd  tho  influence  of  albumiii- 
mia  ami  defective  nutrition  of  the  tissue.^. 

Among  exL'itbig  caoses  niay  Le  mentioned  pyamiia  and  puerperal 
fever  (which  inoro  often  induce  abscess  of  the  kidney  than  pyelonephritis), 
and  the  allied  blotxl  conditions  which  accompany  erysipeW,  burns  and 
osteomyelitis.  Of  the  more  immediate  lotal  causes  are  injuries  to  the 
kidney  or  ureter,  jxjhic  cellulitis,  eysiitis  due  to  septic  catheterisatiLHi, 
and  fre<picnt  over-distension  of  the  bladder  from  various  causes. 

Pdihohfjf/r — The  ascent  of  micro-organisms  to  the  kidney  is  assisted  by 
the  failure  of  peristaltic  contraction  and  the  dilatation  which  are  associ- 
ated with  retention  of  urine ;  and  again  by  the  contractions  of  tbe 
bladder  which  ai*e  provoked  by  the  obstruction  to  the  natural  escape  tf 
its  contents. 

Congestion  of  the  kidney  renders  it  more  vulnerable  on  I  he  entry  of 
micro-organisms;  these  develop  more  readily  in  an  alhuniinous  tluid, 
and  the  arrangement  of  the  blood  and  lymphatic  vessels  of  the  kklney 
and  ureter  alfords  a  direct  means  of  invasion  in  cjises  of  urethritis. 
Ureteritis  leads  sometimes  t-o  tliickening  and  sometimes  to  ddalation  of 
the  tube,  and  in  a  few  cases  to  a  sclerosis  of  the  vesical  exheruity  with 
impjiirment  of  tho  valve -action  there.  The  pelvis  of  the  ki<]ney  is 
tuhject  to  simihir  pathohtgical  changes,  the  walls  being  eitlier  thickened 
and  contracted  or  thinned  and  dilated.  In  acnte  jnflanimatirm  the 
mucous  lining  is  vascular  and  swollen,  covered  with  glairy  muco-jjus  or 
false  raerabrane,  a  deposit  of  phosphates  often  being  added. 

Without  distension,  the  kidney  may  he  enlarged,  soft,  o^dematouF, 
grayish  in  colour^  and  showing  no  distinction  between  cortex  iuid  nieilulla. 
The  i>arenchyma  may  contuin  cysts,  collections  of  fat,  and  (in  the  acute 
cases)  miliary  abscesses  or  areas  of  necrosis. 

With  distension  of  the  i^lvis  and  cidyces,  the  kidney  may  att;iin  the 
size  of  the  human  head.  It  is  closely  attached  to  tho  neighliouriiig 
organs,  tissues,  and  vessels.  The  fatty  enveloj»e  is  usually  sclerosed  and 
adherent,  as  is  also  the  ca-psule.  A  ipiurt  or  more  of  pus  may  be  con- 
tained in  the  cavity  and  all  aj>peanin€e  of  the  gland  substance  rnay  be 
lost,  nothing  remaining  hut  an  apparently  fibrous  memltrane  with  septa 
completely  or  incompletely  dividing  the  cavity.  The  lining  membrane 
is  continuous  with  that  of  the  ureter,  and  often  ulcerated  or  gangrenous. 
In  other  cases  many  se|»iirate  abscesses  of  tbe  renal  substance  may  bo 
preiicnt,  and  the  cavity  of  the  pelvis  may  be  occupied  l»y  primary  or 
secondary  calculi. 

MiL-roaco]*i rally  tVic  substance  of  the  kidney  may  i1i><play  disscminatedj 
corticab  or  i-adiatirig  medullary  absces^ves,  with  granular  anci  fatty  changes 
in  the  convoluted  tubes,  and  proliferation  of  the  epithelium  of  the 
glomeruli,  acconifianied  by  general  hypcrtemia  and  the  presence  of 
haBmorrhages  ;  in  chronic  cases  sclei'osis  and  sup^iu ration  may  lie  found. 

Sifmjitmns, — These  are  wasting,  loss  of  appetite,  furred  tongue,  and 
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disturbed  digestion  tind  loss  of  strength.     Tbe  skiii  becomes  At\\  jkJc  or 
jaundiced*     There    is   more   or   less   fever.      The    symptoms,    Ifiwever,  ^ 
exhibit  wide  variationi^,  and  in  some  cases  are  so  slightly  marked  tbaifl 
they  attmct  no  notice*  " 

The  iieiite  form  is  ushered  in  by  fever  and  rigors  often  accompBtued 
by  delirioni;  enmciation  with  severe  di>turlMnce  of  the  digestive  funelioiis 
add  sNvciitin^  ensue.  The  disease  may  prove  fatid  by  hyperpyrexia  or 
exhaustion  in  this  stiige,  but  more  c^fteri  Ijijmci*  into  the  chronic  form. 
This,  however,  may  bo  established  without  the  initial  acute  phase.  The 
bulk  of  the  symptoms  then  are  manifested  by  the  digestive  system,  so  thal^ 
most  of  the  pitients  are  regarded  as  dyspeptics  ;  and  this  mistake  is 
the  more  likely,  as  the  temperatm^e  is  but  little  raised.  The  motiUi 
and  ph:irvnx  are  Avy^  owing  to  detxciency  of  saliva,  speech  and  degluti- 
tion are  interfered  with,  ami  the  j>atient  will  swallow  nothing  but 
liquid.  There  are  vomiting,  flatulence,  tympanites  and  commonly  con- 
stipation, though  this  last  may  give  place  in  the  later  stages  to  foetid 
diarrhcea. 

The  patient  suffers  much  from  cold,  from  great  depression,  ami 
muscular  weakness.  Walking  becomes  diHicult,  and  the  Jiuibilitj"  may 
amount  almost  to  pan^plegia.  Sleep  is  disturbed,  and  there  va:%s  b<! 
nocturnal  delirium.  The  skin  is  dry,  cold,  and  mugh,  with  detached 
epidermal  scales  ;  it  is  often  irritable  and  affected  with  varioiu 
eruptions.  The  circtdatory  system  is  commotdy  not  atfected,  until  ia 
the  latest  stages  of  the  affection  the  heart  becomes  weak  and  irregidiu".  In 
cases  of  a  mild  form  the  symptoms  are  little  marked,  and  the  jwitient  may 
be  able  from  time  to  time  to  resume  his  occupation.  Neverthele^^  ptx»- 
gressive  loss  of  flesh  and  strength  and  congestion  of  the  internal  organs, 
especially  of  the  lungs,  become  apparent,  and  the  patient  is  liable  under  the 
influence  of  chills  or  fatigue  to  manifest  the  more  acute  symptoms^  or 
to  relapse  ultimately  into  the  more  severe  chrotiic  condition  mentioned 
above,  dyeing  of  urinary  cachexia  without  actiailly  presenting  the  definite 
symptoms  of  uraemia. 

Locally  the  signs  vary  according  as  there  is  pyelonephritis  with  or 
without  distension,  and  aecordirtg  as  this  is  permanent  or  intermittent 
There  is  pain  in  the  region  of  the  kiduev,  and  tenderness  on  deep  palpa- 
tion, or  pain  elicited  by  movement  when  calculus  is  present.  Pyelo- 
nephritis without  distension  occiu*s  mostly  in  old  people,  often  in  the 
course  of  chronic  cystitis,  and  directly  on  exposure  to  chill  or  eathcterism. 
The  onset  is  marked  l>y  fever,  or  may  supervene  gratlually  with  pain  in 
the  hunliar  region  and  polyuria,  accompanied  by  albumin  and  casL«. 
The  daily  secretion  of  urine  is  increased  to  from  four  to  eight  pinta.  It  is 
pile  and  of  low  specific  gravity%  and  presents  a  grayish -white  deposit  of 
pus  with  a  St  1  per na taut  clonal  of  mucus  or  liquor  puna  on  sumding.  On 
expulsion,  the  urine  is  uniformly  opalescent  or  may  be  slightly  denser 
towards  the  end  of  micturition  ;  e:irly  in  the  disease  it  has  an  acid  re- 
action, but  hiter  it  become,'^  neutral  or  alkaline. 

The  urea  is  diminished^  albumin  is  present  independently  of  the  ptis, 
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aod  the  tendency  to  putrefaction  and  ammonia cal  change  is  more  marked 
than  in  hoalthy  urine.  Slight  hit-morrhagG  occasionally  oct^ors  ;  hnl  when 
it  is  abundant,  and  iiifluenced  liy  movement,  it  proUibly  dt'pends  on  the 
existence  of  a  renal  calculus. 

Micioscopical  examination  revealii  epithelial  cells  derived  from  the 
tuhides^  hyaline  casts^  and  casts  made  up  of  pus  cells^  iraliricated  epi- 
thelium from  the  pelviis  and  sometimes  fragments  of  renal  tissue,  triple 
phosphate  cryst^ils,  and  various  forms  of  micro-organisms. 

Pyelonephritis  with  distensifMi,  which  may  ensue,  is  characterised 
by  the  presence  of  a  renal  tumour  and  l*y  intermittenee  of  the  pyuria. 
The  swelling  is  generally  smooth  and  rounded,  occupying  the  luia  and 
yielding  a  resonant  note  on  percussion  in  front.  There  is  paiji  and  tender- 
ness, and  very  often  perinephritis  supervenes^  increiising  the  size  and 
firinness  of  the  swelling. 

With  the  aijpearance  or  increase  of  the  tumour  there  may  be  dis- 
appearanee  or  diminution  of  pus  from  the  urijie  ;  and  when  the  tumour 
subsides,  pus  reappe^irs  in  increased  »juantity,  and  the  symptoms  are 
temporarily  alleviated.  The  further  course  of  the  Cfise  may  be  that  of 
pyonephrosis  ;  or  of  renal  abscess  cumplicated  by  secotuhiry  calculi,  with 
imin  and  haemorrhage  on  movement;  or  of  perinephritis  either  of  the 
sclerosing  <jr  suppurative  variety,  the  severity  of  the  symptoms  being 
accentuaUil  hy  the  proli^djle  implication  of  the  opposite  kidney. 

Dhujmsis, — When  no  tumour  exists?,  hut  only  eonstitutitmal  symptoms, 
with  pyuria,  the  dise^ise  may  easily  he  confounded  with  chronic  cystitis, 
or  with  tul>erculosis  of  the  urinary  organs.  In  chronic  cystitis  there 
would  probably  be  no  polyuria^  the  urine  would  be  alkaline  and  glutinous, 
and  the  dL^trihution  of  pus  in  the  tiriiie  would  be  leas  uniform  than  in 
pyelonephritis. 

Tidjerculous  disease  of  the  kidney  is  usuidly  associated  ivith  recog- 
nisable lesions  in  other  organ^s,  and  the  characteristic  luieilli  may  be  found 
in  the  defmsit  in  the  tu-inc.  Hiemorrlmge  is  more  fretjuent,  and  the  febrile 
exaeerkitions  are  less  marked.  The  rapid  failure  of  the  patient's  strength 
is  sometimes  an  important  sign. 

When  a  tumour  ia  present,  the  disease  may  simulate  tuberculosis  or 
hydronephro.sis ;  in  the  latter  case  fever  and  septic  manifestations  are 
usually  aljsent. 

Pi'onnmis. — ^ Attacks  of  the  primary  aflection  due  to  irritant  drugs, 
such  as  canlhandes,  or  to  cold,  are  usually  transitory.  Those  that 
follow  disease  of  the  bladder  or  other  pelvic  organs,  those  aft ec ting 
both  sides,  and  those  that  develop  acutely,  are  more  formidable,  threaten- 
ing death  by  urinary  tf>xa*mia.  Chronic  cases  with  free  discharge  of 
pus  have  the  most  extended  course,  fainting  often  for  mtmths  or  years; 
and  the  outlook  depends  largely  on  the  condition  of  the  digestive 
orgatis. 

The  most  formidable  cases  are  those  of  retention  of  pus,  which 
distends  the  renal  j^elvis  and  destroys  the  parenchyma^  leading  to 
toxaemia  or  to  the  luptui^e  of  the  sac  and  the  establishment  of  a  fisttda. 
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Treatment. — In  suppurative  nephritis  and  pyelonephritis  the  itx^i 
ment  is  essentially  the  same  as  that  for  acute  or  subticute  uc-phnu^ 
without  fiuppuratioD.  Every  precaution  should  be  Laken  to  prevent 
their  recuneoce-  Any  obetruction  to  the  outflow  of  urine,  or  an? 
incapicity  to  empty  the  bladder  completely,  should  be  remedied  or 
counteracted ;  stricture  of  the  urethra  should  be  dilated  or  divuietl, 
vesical  cak-uhiB  removed,  and  the  etJ'ett^  of  enkirged  prostate  cond»t«l 
by  early  and  regidur  cathetcrism.  If  chronic  cystitis  exists,  daily  irrip^ 
tiou  of  the  bladder  will  be  necessary  to  obviate  decomposition  of  the 
urine  and  to  restore  the  mucous  membrane  to  a  healthy  stitte.  The 
impaction  of  a  stone  in  its  courFe  between  the  kidney  and  bladder  calls 
for  its  removal  either  by  the  bladtier,  loin,  or  abdominal  rotitc  ;  according 
to  its  p{J^4ilion  in  the  ureter.  Confinement  to  bed  is  necessary  a$  sooo  »§ 
in  fi  a  nan  at  ion  has  once  set  in. 

With  the  object  of  avoiding  the  severe  and  dangerous  onsi't  of 
pyelonephritis^  as  well  as  the  slighter  foi  ms  of  urinary  fever,  eatheteriiB 
should  never  be  employed  except  when  the  patient  during  luid  for  eoioe 
hours  after  the  introduction  of  the  iiistrument  is  in  a  warm  and  equable 
tempeniture,  preferably  in  bis  bed. 

The  Ijowels  should  be  kejit  well  opened,  and  for  this  ptirpose  wann 
abtindant  enemas  are  of  s{>ecial  service. 

The  diet  shouhl  be  light  and  niodemtei  atid  should  consist  chiefly  of 
fish,  milk,  chicken  or  game,  light  farinaceous  or  milk  puddings,  suul 
well -cooked  vegetables ;  uticooked  vegeUbles'  and  fruits  as  well  m 
butcher's  meat  should  be  avoided.  Stirauknls  should  I  e  taken,  if  at  all, 
in  very  small  quantities ;  and  if,  during  their  administration,  the  pulte 
is  ipiickencdj  the  temperature  raiscdj  or  the  urine  becomes  more  puru- 
lent^ they  should  bo  discontinued  at  once. 

Liquids  should  lie  taken  in  moderate  quantity  only,  if  the  amount  «f 
urtne  secreted  be  abnormally  large  ;  but  where  cystitis  exists,  and  much 
mucus  is  passed  in  the  urine,  U-irley  water,  tridcum  repens,  and  linseed 
tea  ai"e  useful  adjuncts  tn  slaking  thirst  and  relieving  the  irritation  of 
ammoniacal  uriiie. 

Little  can  be  said  in  favour  of  medicines  ;  a  mixture  of  one  grain  of 
quinine  with  5  min.  of  tincture  of  opium  and  liO  grains  of  citrate  of 
potash  in  mticilage  has  proved  of  benefit  in  some  ctises ;  and  5  grains  of 
salol  or  biborate  of  magnesia  in  doses  of  \-\  drachm  have  been  given, 
with  a  view  of  controlling  the  septic  changes  in  the  urinary  tract.  When 
constipation  exists,  and  a  large  quantity  of  mine  is  secreted,  I  have  seen 
great  benefit  accrue  from  a  few  doses  of  ergot  of  rye.  This  drug,  by 
acting  npon  the  involunt^iry  muscle  fibres  of  the  gut,  overcomes  the  cou- 
stipiition,  and  by  its  influence  on  the  coats  of  the  blood-vessels  eonstriett 
and  gives  tone  to  the  renal  circulation.  The  constipation,  flatulenoe, 
atony  of  bladrler,  and  general  arterial  and  muscular  feebleness,  suggest 
remedies  which  will  give  contractile  force  to  the  muscular  fibres  of  tlie 
viscei-a. 

When  the  febrile  attacks  take  the  remittent  form,  5  gr.  of  quinine 
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in  1  OE.  of  lemon  jiiicei  and  1  dnichm  to  1  drachm  of  liquor  morphiiite, 
are  sometimes  very  efficaoiuns  in  clack jng  the  rise  of  tenj|)uratuie. 

Traub€  obtained  goixl  results  from  injections  into  the  bladder  of 
acetate  of  loiid^  from  A  lA  gr.  in  4  oz,  of  distilled  water,  and  the  internal 
administration  of  pills  of  t^uinic  iicid  {*-H  gr.)  every  two  hotirs.  Ho 
recommends  both  of  these  remedies  because  of  their  antiseptic  and  anti- 
phlogistic action. 

Drugs  like  tannin,  alum,  acetate  of  lead,  and  perchloride  of  iron, 
which  act  as  astringents  \\{nyn  the  blood-vessels  of  the  onicous  membrane, 
and  so  lessen  the  excessive  secretion  of  mncus,  have  been  recommended, 
and  certainly  deserve  fair  trial.  When  the  urine  is  alkaline,  benzoate  of 
ammonia  in  lO-grain  doses  may  be  tried  and  often  with  benefit. 
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Abeeess  of  the  kidney  is  one  of  the  varieties  of  suppurative  diseases  of 
the  kidney.  It  is  not  intended  here  to  refer  to  any  of  those  fomis  of 
suppm^ative  nephritis  c!iaractc>rised  by  the  development  of  mitmte  and 
scattered  points  of  pus,  the  origin  of  which  may  be  infection  carried  Ijy 
the  ureter,  vessels,  or  lymphatics  ;  nor  is  it  intended  to  include  miliary 
abscesses  due  to  the  irritation  of  cjdeidons  matter  iji  the  kidjicy  or  to  the 
decomposition  of  urine  in  the  renal  pelvis  resulting  from  ativ  of  the 
numerous  causes  of  obstruction  to  the  outflow  of  urine.  \\  hat  we  have 
now  to  descnite  is  that  form  of  suppuration  which  resuha  in  the  foiTuation 
of  one  or  ml)re  absjcesses  of  considenible  size  in  the  subtit^tuce  of  tlm 
kidney. 

Etiology. — It  must  be  stated  at  once  that  renal  abscess  of  large  size, 
involving  the  greater  part  or  even  the  whohi  of  the  kidney,  occiu-s  as  the 
result  of  the  fusing  together  of  a  large  number  of  miliary  abscesses. 
Suppimition  of  this  kind  may  be  limited  to  one  kidney ^  the  other  lieing 
quite  unaflccted.  Metastjitic  and  secondary  abscesses  of  large  size  may 
be  also  formed  otherwise.  Thus,  in  pyaemia,  or  In  cases  of  embolism 
derived  from  ulcerative  endocarditis,  instead  of  a  number  of  minute  and 
scattered  emboli  followed  by  minute  and  scattered  points  of  intlammatioii 
and  suppuration,  one  large  vessel  may  l>e  olistruetcd  !>y  an  eml>olus  and 
a  large  abscess  may  ensue.  S<.>m6times,  as  a  result  of  strictvue  or  other 
disease  of  the  lower  urinary  organs,  a  circumscril>ed  abscess  may  form  in 
tbe  tubular  subsUiUce  of  the  kiilney.  Wounds,  contusions,  and  lacerations 
of  the  kidney,  and  kicks,  bk»w8,  or  falls,  involving  the  loin  or  renal 
regirrn  on  the  fiont  of  the  aV>dnnicn,  are  occasional  causes  of  suppni-ation 
and  abscess  of  the  kitbiey,  Mi>re  usually  when  renal  abscess  occurs  iis  the 
result  of  injury  to  the  loin,  whether  attended  with  immediate  injury  to 
the  kidney  or  not,  the  suppuration  of  the  kidney  has  been  preceded  l«y 
Bupfuuation  in  the  circum renal  cellular  tissue  ;  so  that  the  abscess  involves 
the  kidney  by  spreading  from  without,  and  is  not  primarily  a  renal  abscess. 
Injuries  which  cause  obstruction  in  the  renal  pelvis  or  ureter  are  especially 
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likely  to  be  followed  by  more  or  less  suppuration  of  the  renal  tUstic ; 
moreoverj  injury  to  the  kidney,  from  its  terideney  to  excite  the  formation 
of  renal  Ciilculns  in  the  itijured  or^^an,  may  bo  in  this  way  an  indirect 
cause  of  reoal  abscesses  of  large  size.  A  calculus  which  originates  in  » 
renal  tubule,  or  one  which  becomes  more  or  less  shut  off  by  inflammalory 
adhesions  from  the  general  cavity  of  the  pelvis  of  the  kidney,  is  the  most 
likely  to  *j^ve  ri-*e  to  an  abscess  in  the  substance  of  the  kidney  ;  the 
impaction  of  a  stone  in  the  renal  pelvis  or  ureter  leads  more  frei^uetitiy 
to  calculous  pyelitis  and  thus  to  pyonephrosis. 

Foreign  bodies  other  than  calctiti  may  give  rise  to  a  large  reruil 
abscess.  A  piece  of  bone,  a  fragment  of  clothing,  or  a  bullet,  may 
gain  entrance  to  the  kidney  ;  and,  instead  of  becoming  quietly  encysted, 
or  passing  through  the  natiual  channels  out  of  the  body,  it  may  ^ve  rise 
to  extensive  suppuration  in  the  organ  in  which  it  rests. 

Irritant  drugs,  such  as  cantharides  and  turpentine,  have  been  known 
to  CAuse  renal  aliscuss.  A  kidney  ilhisti^ting  this  change  is  preserved  in 
the  Museum  of  the  College  of  Surgeons.  Cantharides  was  the  drug 
administered,  and  death  occurred  in  three  weeks. 

Pidhii!*vjtt.^C\vcnmmnheAi  abscess  usually  affects  one  kidney  only. 
There  may  be  one  or  several  abscesses  m  the  same  organ.  In  size,  they 
vary  from  that  of  a  haxel-nut  to  that  of  an  orange.  They  may  communi- 
cate with  the  pelvis  of  the  kidney,  or  thrmigh  the  ctpaide  with  the 
circumrenal  celhdar  tissue.  When  they  open  throngh  the  Ciipside  thev 
lead  either  to  a  circumserilied  perinephric  abscess,  or  to  diffused  and 
burrowing  retroperitoneal  suppuration.  When  they  open  into  the  renal 
pelvis  they  may  empty  themselves  piirtiallyor  entirely  through  the  ureter 
and  bladder.  When  two  or  more  abscesses  affect  the  Scime  organ  they 
may  communicate  with  one  another  or  remain  distinct ;  and  one  may  dis- 
charge  in  one  or  other  direction,  the  others  remaining  unopened.  Tliis 
isolition  of  several  abscesses  should  be  borne  in  mind  in  exploring  the 
kidney  for  suppuration. 

In  a  very  considerable  number  of  specimens  of  renal  absce^is,  the 
whole  organ,  including  the  pelvis,  is  involved  ;  and  very  little,  if  any,  renal 
sulistance  is  left 

It  is  not  easy  in  some  of  these  cases,  especially  when  the  ureter  ol 
the  affected  side  is  pervious,  and  the  opposite  kidney  and  lower  urinary 
organs  are  not  dise^xseii,  to  say  whether  the  morbid  process  Inagan  as  a 
pyonephrosis  or  as  abscess  in  the  renal  substance.  It  is  undeniable  that 
many  of  the  cases  rept;irt»:?d  in  the  jrjurnals  and  elsewhere  as  reiLil  Absoesi 
are  really  far  advanced  Ccises  of  pyonef>hrosis. 

Sj/mptoms. — These  miiy  be  either  acute  or  chronic.  In  the  acute 
there  is  pciin  in  the  region  of  the  diseased  oi*gan,  uith  fever  and  rig 
The  rigors  are  sometimes  marked  and  frequent  j  at  other  times  only  one 
or  two  occur  throughout  the  course  of  the  disease,  and  these  at  iincertaiji 
and  irregular  perio<:is. 

Hiematuria  often  precedes  the  formation  of  abscess  when  the  cause 
is  traumatic*     The  absence  of  pus  in  the  urine  is  no  test ;  in  many  cases 
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there  ha^  been  none  whatever  throughout.  In  other  instances,  if  the 
abscess  have  broken  into  the  ureter  or  pelvis  of  the  kidney,  pus,  it  may  bo 
in  large  quantity,  will  be  seen  in  the  urine. 

If  a  tumour  hiis  }>een  formed  in  the  loin,  the  discharge  of  pus  by  the 
bladder  will  prokdjly  he  followed  by  diminution  or  subsidence  of  the 
tumour.  It  is  not  often,  however,  that  any  tumour  perce|>tiV)le  during 
life  is  formed  by  a  circumscribed  abscess  of  the  renal  subsUince.  If  a 
tumour  do  exist,  with  the  history  or  symptoms  suggestive  of  suppuration, 
dilatation  of  the  cavity  of  the  kidney  may  with  fair  certainty  be  predicted  ; 
or  else  it  may  be  that  the  wdiole  organ  is  in  a  state  of  general  inflamma- 
tion with  several  foci  of  threatening  or  actual  suppuration. 

When  the  abscess  is  chronic  in  chanicter,  it  forms  without  causing 
any  definite  symptoms.  Indeed,  the  abscess  may  be  found  at  the  post- 
mortem examination  ivithout  having  caused  a  suspicion  of  its  existence 
during  life.  In  some  cases,  however,  general  im|iairment  of  health, 
occasional  chilliness  and  rigors,  obscure  aching  in  the  loin,  gradual 
emaciation  and  increasing  sallowness  or  duskiness  of  skin  indicate  some 
grave  disorder,  but  do  not  point  with  any  distinctness  to  its  nature. 

In  acute  cases  a  fatal  termination  may  occiu^  in  a  fortnight  to  three 
weeks.  The  cause  of  death  will  most  probably  be  typhoid  prostration. 
Occasionally,  howev«-r,  the  abscess  bursts  into  the  cellular  tissue,  the 
intestine,  or  the  renal  pelvis  or  ureter;  and  then  life  may  be  prolonged 
for  a  time,  till  ended  by  exhaustion  or  hectic. 

Possibly  recovery  may  ensue ;  in  some  cases  it  is  pretty  certain  that 
the  contents  of  the  abscess,  instead  of  escaping  in  any  of  the  directions 
mentioned,  become  inspissated  and  remain  quiescent  for  the  rest  of 
life. 

Treatment, — The  treatment  of  the  early  stages  of  a  renal  abscess  will 
depend  largely  on  the  cause.  If  it  be  due  to  external  violence,  restricted 
diet  and  fluids,  rest,  anodynes,  leeches,  or  cupping  on  the  loin,  the 
appliciition  of  an  ice-l>ag,  and,  after  the  first  day  or  two  of  the  infiamma- 
tion,  the  constant  application  of  hot  fomentations,  is  the  treatment  that 
must  be  followed.  If  caused  by  renal  calculus,  the  treatment  suitable 
for  the  varying  phases  of  this  disease  will  be  required.  In  any  case  in 
which  there  is  clear  Indication  of  a  renal  abscess,  the  pus  ought  to  be 
evactiated  through  an  incision  in  the  loin. 

Indeed,  in  the  absence  of  a  tumour,  but  with  the  history  and  symptoms 
suggestive  of  suppuration,  to  make  an  exploratory  incision  down  to  the 
kidney  is  the  right  treatment.  If,  when  the  kidney  is  punctured,  pus 
IS  found,  it  is  not  sufficient  to  evacuate  it  with  a  trochar  and  canida ;  a 
free  incision  should  be  miade  into  the  abscess,  and  the  wall  of  the 
abscess  cavity,  if  a  large  one,  shotdd  he  stitched  to  the  edge  of  the  wound. 
WTien  the  finger  in  the  kidney  enters  a  space  which  does  n*^*-  communicate 
Mith  the  general  pelvic  cavity  of  the  organ,  or  does  so  only  by  a  small 
orifice,  the  rest  of  the  surface  of  the  organ  should  be  carefully  manipulated, 
and  if  fresh  pus  be  found,  a  second  or  even  a  third  inc'^ion  of  the  renal 
substance  should  be  made  so  as  to  open  the  other  abscesses.     If  the  kidney 


be  very  much  destroyed,  it  may  be  best  to  remove  it  at  onoe  throtigh  the 
liimlmr  incision. 

Tiie  kidney  is  very  much  more  tolerant  of  interfereiice  than  it  it 
generally  believed  to  be ;  and  the  fear  of  hfumorrlmge  is  reduced  to  ; 
minimum  hy  restricting  incisiona  to  the  periphery.  In  cases  wh« 
neplirotomy  has  revealed  either  local  or  disseminated  disease  with 
of  iiealtby  pirenchyma  l>etween  the  foci,  and  especiaUy  if  there  hm  ' 
probabiUty  of  bilateral  distribution,  it  is  hotter^  instead  of  removing  such  ™ 
kidney,  to  treat  each  focus  independently  by  scraping  or  by  the  excision  of 
a  wedge.  This  plan  may  be  resorted  to  in  cases  of  multiple  nbj^ceas  or  of 
multiple  tuberculous  deposit^  and  may  Iw  combined  with  nephrolithotomy. 
When  operative  mejisures  have  to  l>e  taken  in  connection  with  the  second 
kidney,  the  surgeon  has  a  much  freer  hand  if  tha  active  and  heiilthy  pirt 
of  the  organ  first  opera tcfl  upon  is  still  discharging  its  function- 
It  is  remarkable,  too,  what  a  powerful  influenee  on  the  secretion  of 
urine  even  small  fiortions  of  renal  substance  exert,  and  what  a  capacity 
for  recovery  they  evince  after  the  removal  of  some  condition  int4?rfering 
with  their  funetiomvl  activity ;  such  as  pressure,  or  obstruction  of  the 
ureter.  Evidence  of  this  is  met  with  in  the  quantity  of  urine  (often  of 
low  apecitic  gravity,  it  is  true)  pisae*!  after  relief  of  hydronephrosis,  where 
the  organ  hsis  been  distended  and  thituxed  to  a  mere  capsule ;  and  not 
frequently  at  necropsies  mere  remnants  of  kidneys,  weighing  but  a  few 
drachms,  are  found,  which  had  been  active  and  serviceable  for  many 
years  between  the  occurrence  of  acute  disease  and  the  ultimate  death  of 
the  patient 


Hydronephrosis 

This  name  is  given  to  overdistension  of  the  kidney  u-ith  urine,  the 
result  of  mechanical  obstruction,  no  matter  whether  the  cause  be  in  the 
urethra,  bladder,  or  ureter.  Probably  one-third  of  the  cases  of  hydro- 
nephrosis in  which  a  palpable  tumour  is  formed  have  a  congenital  origim 

Comjfnitid  ctif/^^.^Twistings,  undue  obliquity,  contractions,  and  oth< 
anomalies  of  the  ureter.       This  duct  is  in  some  cases  a  mere  fibroi 
mrA  ;  or  its  vesical  orifice  may  be  of  pinhole  size  ;  or  minute  cysts  may 
be  developed  in  its  mucous  memliirane  ;  or  the  angle  of  it^  junction  urith 
the  kidney  may  be  so  acute  as  to  impede  the  descent  of  the  urine. 

Ai'qnmd  cmis^s  are  cancer  of  the  pelvic  organs,  fibro- myoma,  peine 
inflammation  with  contraction  of  the  eelhUar  tissue.  On  account  of  its 
frequent  dependence  on  pelvic  disease  and  upon  movable  kidney,  hydro- 
nephrosis is  very  much  more  frequent  in  women  than  in  men.  Calculus, 
either  by  its  impaction  in  the  ureter,  or  by  the  ulceration  and  subsequent 
contraction  at  some  spot  in  this  tube  excited  by  its  passage  to  the 
bladder,  is  a  frequent  cause.  Other  causes  are  infip.mmations,  tumouni, 
or  abscess  of  the  bladder  causing  contraction  of  the  vesical  orifice  of  the 
ureter*     A  papilloma  of    the   bladder  has  been  the  cause  j  or,   again. 
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enlarged  lympliatic  glands,  adhesions  or  Imnds  of  fibrous  tissue^  enlarged 
prostate,  and  stricture  of  the  uretlira.  llydronephrosie  may  affect  Ixith 
kidneys  or  ordy  one,  or  may  I>g  limited  to  a  part  of  one  kidney.  Cases 
of  double  hydronephrosis  of  congenital  origin  are  not  very  uncommnn. 
The  proportion  of  Ciises  in  which  hydronephrosis  produces  a  i)ulpi4l*le 
ahdominal  tumour  is  very  small  compared  with  the  freijuency  of  the 
disease. 

Patlmhygy. — The  pelvis  of  the  kidney  first  hecomes  converted  into  a 
spheroidal  sac,  then  the  calyces  are  widened  and  stretched  in  every 
direction^  and  at  length  the  c:ipaule  of  the  organ  is  exptinded,  and  what 
remains  of  its  cortic;i!  and  medullary  sobstatiee  heeomes  still  further 
compressed  and  ahsorbed  until  nothing  is  left  but  a  loculated  cyst, 
the  septa  of  which  are  inexteusiiite.  The  size  of  the  hydrooephrotic  sac 
may  nut  exceed  thjtt  of  a  normal  kidney,  it  may  even  be  smaller;  or,  on 
the  other  hand,  it  may  be  sufficiently  large  to  form  a  swelling  occupying 
a  great  part  of  the  alKloniina!  cavity.  The  contained  Huid  is  water 
holding  »  larger  amount  of  sodiuta  chloride  than  exists  in  urine  and  a 
few  epithelium  cells.  Its  quantity  is  sometimes  enormous^  reiiching 
several  gallons.  Urea  is  often  all  but  absent.  The  reaction  is  acid  or 
neutral,  and  it  may  be  dark  in  colour  and  colloid  in  consistence.  "SMien 
the  seat  of  obstruction  is  in  the  lower  urinary  organs  the  ureter  is 
dilate^i,  and  commonly  the  change  is  bilateral.  When  the  obstruction  is 
in  the  urethra^  pundent  infection  is  more  common,  and  pj^onephrosis 
fiuCLl^eds  to  hydronephrosis.  As  reganis  the  communication  with  the 
bladder,  it  may  bo  open,  clo?^ed,  or  valvular. 

My  experience  in  operations  on  the  kidney  has  led  me  to  classify 
cases  of  hydronephrosis  into  (1.)  Simple  hydronephrosis  witli  atrophy 
w^ithout  ex]>ansion  ;  these  are  the  small,  flaccid,  shrivelled  kidneys :  (ii.) 
8impIo  h}  drone[)hrosis  with  atrophy  and  expansion ;  these  often  enlarge 
into  huge  cysts:  (iii.)  Hydronephrosis  with  atrophy  of  the  pyramidal,  and 
thickening  and  sclerosis  of  the  medullary  substance  ;  these  kidneys  have 
generally  been  the  seat  of  inflammation  and  are  prone  to  suppurate. 

Sfftttpkm^^, — Hydronephrosis  may  occur  at  any  age,  and  is  twice  as 
frequent  in  females  as  in  males.  When  the  dilatation  is  insuthcient  to 
give  rise  to  a  tumour,  there  are  generally  no  signs  characteristic  of 
hydronephrosis.  Out  of  a  series  of  142  cases  at  the  Middlesex  Hospital 
an  abdominal  tumour  was  formed  in  but  very  few.  In  some  advanced 
cases  in  which  no  tumour  exists,  thirst,  pain  in  the  l>ack,  frequent 
micturition,  partial,  total,  or  intermittent  anuria,  and  obscure  or  pro- 
nounced abdominal  pains  are  present 

A  hydronephrotie  tumour  is  dull  on  percussion^  sometimes  lobulated 
in  contour,  and  frecpiently  fluctuiites.  It  has  all  the  ehanicters  of  a  renal 
tumour,  being  situated  in  the  flank,  pressing  the  ilio-costal  parietes  kick- 
wards  and  outwanJs,  having  the  colon  in  front  of  it,  and  the  small  intes- 
tine either  in  front  or  thrust  over  to  the  opposite  side  of  the  abdomen, 
according  to  the  bulk  of  the  swelling.  If  of  no  gre^t  size,  it  may  be 
painless ;  if  large,  it  may  give  rise  to  excruciating  suffering. 
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When  it  arises  from  some  innocent  cause,  such  as  pregnane?  cr 
uteri 00  flexion,  \i%  formation  ia  unattended  by  any  constitutional  or  local 
disturhancc ;  bnt  wben  from  some  painful  aiuse,  such  <is  im|i 
calculus,  or  sudden  kinking  of  the  ureter,  the  eyraptoma  ineidentjil 
pnticulur  condition  will  occur  before  the  tumour  makes  ila  apf 
and  may  cause  it  to  he  overlooked. 

There  are  instances  of  the  turaour  inlermUlin^^  that  is,  being  jmy 
minent  at  one  time  and  not  distinguishable  at  another,  the  diaafipcv- 
an(!e  of  the  tumour  heing  sometimes  associated  with  polytirin,  the  itfiiit 
being  accompanied  bj  blood,  pua,  or  mucus.  In  some  cases  coristipaliaB 
results  from  pressure  on  the  colon ;  in  others,  no  recogniaable  sytuptomi 
occur  till  uraemia  sets  in. 

Dmffn**m. — ^When  of  moderate  size,  the  tumour  has  to  be  dis^ 
tinguished  from  renal  or  periiiephnc  abscess  and  perinephric  extra %*ua> 
tion.  When  it  forms  a  palpable  tumour^  it  may  be  mistaken 
pyonephrosis,  or  for  a  hydatid  or  serous  cyst  of  the  kidney,  liver,! 
spleen.  When  of  great  size,  it  may  simulate  ascites  or  paroY 
cystoma-  If  the  subsidence  of  the  tumour  u  followed  by  an  incr 
the  outfinw  of  urine,  the  diagnosis  of  its  bydronephrotic  nature  is  well- 
nigh  certiiin.  Perinephric  abscess  is  quicker  in  its  course,  and  excitei 
mtich  more  pain  and  constitutional  trouble  in  its  early  stage.  BelweCD 
hydronephrotic  and  pyonephrotic  tumours  the  diagnosis  is  ofu^n  im- 
possible and  indeed  immaterial. 

Purulent  urine,  rigors,  and  fever  indicate  pyonephrosis  as  a  rule; 
hut  such  diagnostic  symptoms  may  be  absent  Hydatid  and  serous  cyst* 
of  the  kidney  are  best  diagnosed  by  their  history. 

From  ovarian  tumours  the  diagnosis  is  often  very  difficidt-. 
are,  as  a  rule,  more  mobile  than  renal  cysts,  and  enkrge  upwards 
the  pelvisj  not  forwards  from   the  loin.     Moreover,  the  intestines 
behind  an  ovarian  and  in  front  of  a  renal  tumour.     When  the  tumourl 
renal,  the  uterus  is  neither  displaced  nor  fixed.    In  the  case  of  an  ovarian 
or  parovarian  cyst,  on  the  other  hand,  it  is  displaced  upwards  and  to  ( 
side. 

Prognosis. — This  depends  in  great  measure  upon  the  distension, 
chiefly  upon  whether  one  or  both  organs  are  involvetl.  If  only  one 
kidney  is  alTected,  and  the  turaour  not  large,  life  may  be  inde£UiiteIj 
prolonged.  There  is  always,  however,  the  fe^r  that  calculus  or  ot 
disease  of  the  opposite  kidney  may  catise  death  by  suppression  of 
or  ursemia  ;  or  that  suppuration  may  occur  in  the  cyst.  If  the  disteti 
increase,  death  may  result  from  pressure  on  neighbouring  org 
rupture  into  the  peritoneum,  or  suppression  of  the  urine. 

Trmtmf'uL — Medical  remedies  are  of  no  avail.  Surgical  me 
should  lie  directed  against  the  cause  of  the  hydronephrosis,  whether  it 
be  in  the  pehis  or  due  to  the  mobility  of  the  kidney.  When  of  small 
size  and  [minless,  these  hydronephrotic  tumours  may  be  left  alonei 
WTien  they  cause  trouble  by  pressure,  they  shoidd  bo  treated  by 
nephrotomy  or  nephrectomy. 
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Kogtilar  friction  of  the  tumour  has  proved  successful,  in  at  least  three 
cases,  by  ovorcomiiig  the  obst*icle  to  the  passage  of  the  uiine,  and  so  in 
emptying  the  cyst  idto  the  bladder.  If  piracentesis  he  decided  upon, 
and  there  is  nothing  to  indicale  any  spot  for  punctnre,  the  best  point  to 
tap  a  tumour  of  the  left  kidney  is  just  anterior  to  the  last  intercostal 
epaee ;  but  if  the  right  kidney  is  affected  this  is  too  high,  and  the 
puncture  should  ho  made  half-way  lietween  the  hist  rib  and  the  iliac 
crest,  and  two  inches  behind  the  anterior  superior  spine  of  the  ilium. 
Repeated  tappings  will  prolwdtly  be  requireil.  Nephrotomy  is  the  proper 
operation,  and  should  be  preferred  to  aspiration.  Drainage  and  anti- 
septic irrigation  are  effected  by  means  of  a  large  rubber  tube,  which 
shouhl  be  Hxed  in  the  cyst. 

After  nephrotomy  for  hydronephrosis  search  should  be  made  with 
the  finger  through  the  lumbar  incision  with  the  object  of  detecting  a 
stone,  and  the  ureter  should  also  be  tested  by  passing  a  long  |>robe  or 
small  sound  along  it  from  the  intciior  of  the  kidney  downwards.  Lumlmr 
nephrectomy  is  re<|uired  when  the  kitlnc}^  is  so  much  damaged  as  to  be 
incapable  of  performing  its  fiinetian,  or  where  there  is  a  free  continuous 
discharge  frum  the  loin  after  treatment  by  nephrotomy  ,  except  in  cases 
where  the  opposite  kidney  is  defective. 

Congenital  tiydronephrosis,^ — In  by  far  the  larger  number  of 
c^ses  of  hydronephrosis  found  in  the  fostus  and  new-born,  both  kiilneys 
are  involved  ;  the  most  common  cause  being  imperbnate  urethra.  It 
may  )>o  duo  to  minute  cysts,  to  membranous  septa  in  the  urethra,  or 
to  cysts  in  the  ureter  or  pelvis  of  the  kidney.  The  subjects  of  this 
disease  may  be  born  dead,  or  may  live  for  a  few  weeks,  months,  or  even 
years. 

The  urine  removed  from  some  of  the  cases  of  congenital  hydix>- 
nephroais  has  contained  little  or  no  urea.  The  size  of  a  hydronephrotic 
foetus  has  proved  a  serious  impediment  to  lalKiur  in  several  cases,  and 
!ias  rendered  parturition  impossible^  until  the  abdomen  of  the  child  has 
been  reduced  by  tapping. 

Congenital  hydronephrosis  is  frequently  associated  with  some  other 
congenital  deformity,  such  as  hare-lip  and  eluWooL 

These  eases  ptf^ve  that  the  secretion  of  urine  goes  on  to  a  very 
considerable  extent  dmnng  the  latter  half  uf  intra  nterine  gestation;  and 
that  when  any  olistacle  to  the  ontHnw  of  urine  exists,  the  s^ime  per- 
nicious  effects  of  distension  of  the  l>ladder,  ureters,  and  kidneys  occur 
before  birth  as  are  commonly  known  to  arise  from  phimosis,  urethral 
stricture,  calculus,  and  other  causes  of  obstruction  after  birth. 
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Pyonephrosis 

This  term  implies  dilatation  of  tbe  pelvis  and  calyces  of  the  kidneT 
Tvith  pus,  or  |ms  und  urine.  In  advanced  cases  the  suppumtion  uid 
dilatation  extend  boj'ond  the  ciilycee,  and  go  an  to  conipreu^ioii  aoiI 
disintegration  of  the  medullary  and  cortical  subsUuice,  coiiverting  ihi 
organ  into  a  large  locnlated  sac,  the  naturo  of  the  contents  of  whidi 
depends  up<*n  the  cause  of  the  ol>struetion. 

Ifydronephrt>sis  hcconies  pyonephrosis  as  soon  as  suppumtion 
occurs ;  and  therefore  the  causes  of  pyonephix>sis  are  sitniLir  Uo 
those  Avhich  generate  hydronephrosis.  When  an  obstructioti  auiMi 
pyonephrosis  at  once,  It  is  more  complete  in  it«  diameter,  and  more  n^ 
in  its  irritative  cftccts  upon  the  kidney,  than  when  it  causes  hjdn> 
nephrosis  first  In  some  cases  of  pyonephrosis,  the  pyelitis,  instead  of 
folio wiugj  lias  preceded  the  obstruction,  A  small  mass  consisting  of  blood- 
clot,  inspissated  pus  or  mucus,  as  a  icsult  of  pyelitis  ;  or  the  detritus 
from  a  calculus,  new  growth  or  tuberculous  deposit  may  block  the  ureter, 
and  B4J  lead  to  distension  with  lu-ine  and  pus ;  t-o  which  may  lie  added,  ia  ■ 
some  inskinces,  blocMl,  mucus,  phosphatic  dejxisit  and  detritus  fi'om  the  ™ 
disorgii!iise(!  kid uey  or  new  growth. 

Eiiulogij. — ^The  most  freijuent  cause  of  pyonephrosis  is  calculotti 
pyelitis  ;  indeed,  renal  calctilus  is  so  largely  in  excess  of  other  causes  tku 
it  has  been  implied,  if  not  explicitly  st<4ted  by  some  writers,  that  pyiv 
nephrosis  and  calcidous  pyelitis,  when  they  assume  the  dimensiuna  of  ii 
renal  tumotir,  arc  one  and  the  same  thing.  This,  however,  is  not  tb« 
case.  Definite  und  even  fatal  pyonephrosis  may  exist  without  giving 
rise  to  any  palpulile  tumour  during  life  ;  and  without  doubt  luay  l^  ciMiAcrJ 
by  many  conditions  other  thjiii  stone.  Such  other  causes  are  pyelitis  from 
extension  of  sejjtic  inllauunation  from  the  lower  minary  organs,  ansing 
in  stricture,  gonorrha^o,  spinal  disease,  and  cystitis  however  produced; 
obstructi<jn  of  the  ureter  by  pressure  or  infiltration  of  tumours  or  ia* 
flammation  in  the  pelvis;  tuberculous  and  pyiemic  dep<38it«  in  the  kidney 
or  renal  pelvis ;  the  presence  of  such  parasites  fis  Ilyilatid,  and  Kustroti* 
gylus  gigas  in  lare  instiinces  ;  or  the  occurrence  of  direct  injury. 

Morbid  anntmuf/. — When  pyelitis,  whether  acute  or  chronic,  is 
associated  with  retentiou  of  urine  within  the  renal  pelvis,  the  mucous 
membrane  by  degrees  iissumes  a  dull  white  colour,  is  markedly  thiekeniMi, 
and  secretes  a  quantity  of  pus.  The  pent-up  urine  soon  becomes  alkaline 
from  admixture  with  pus,  urea  is  converted  into  carbonate  of  nnimoniA, 
and  calculous  material  is  often  dep*>sil4Ml  upon  the  lining  membrane  <•( 
the  organ.  As  the  distension  of  the  cavity  of  the  kitlney  procee*ls,  tlie 
orifices  l»y  which  the  calyces  and  |k4s  is  comnairucate  often  become  narrow 
and  even  entirely  closed,  the  pyramids^  and  then  the  cortex  of  the  kidney, 
become  more  and  more  atrophied,  until  at  length  all  the  glandular  ti.«jno 
is  completely  removed^  and  the  organ  is  tnmsformed  into  a  multilocular 
or  many-chamlKTcd  cyst.     Its  relations  and  connections  with  the   siir- 
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rounding  structures  vary,  Sometiniea  it  forma  adhosioiis  on  lUl  sides. 
Ulcemtion  of  the  cyst  wall,  or  suppurating  tracts  formed  tlin>ugh  what 
remains  of  the  renal  snlistance,  may  cud  in  fistulouB  openings  through 
which  the  purident  urine  csciipea  and  gives  rise  to  perinejihritis,  periton- 
itis, or  tlie  iliseharge  of  pus  and  urine  ly  the  mouth  or  rectum^  or  through 
the  loin. 

The  fluid  contained  in  the  distended  kitlney  is  occasionally  pus  with 
blood,  or  pus  so  concentrated  that  there  is  hardly  a  trace  of  urine.  If  it 
has  hecome  changed  by  decomposition  and  the  development  of  ammonia, 
it  is  more  or  less  thready  and  glairy ;  at  other  times  it  is  a  soft  ujr>rtary 
material,  of  a  white  or  huft'  colour ;  in  other  cases  it  i^  of  the  con8i:5tenco 
of  butter.  When  a  crdcukis  is  formed  in  the  kidney,  it  often  assume-s 
a  branched  form  which  exactly  fits  the  pelvis  and  calyces.  Sometimes 
independent  calculi  occupy  the  pelvis  and  calyces.  Incomplete  and 
persisting  or  complete  but  interrupted  obstruction  to  the  escape  of  urine 
or  pns  from  the  kidiu'y  pelvis  gives  ris<^  to  the  greatest  degree  of  expan- 
sion of  the  organ.  When  the  obstruction  is  complete  ami  [leri^istent,  the 
parenchyma  of  the  kidney  atrophies  rapidly  anil  Itefore  the  calyces  and 
remil  p<jlvis  exjmnd  to  any  great  degree.  In  some  cases  the  kidney 
becomes  completely  siicculated,  and  left-  without  a  trace  of  glandular 
tissue ;  subsequently  it  shrinks  to  uuith  below  the  uoi^iual  size. 

Sifrnpform. — In  the  early  stages  the  symptoms  are  those  excited  i«y 
the  cause  of  obstruction,  whatever  that  may  be ;  and  in  addition  those  of 
pyelitis. 

If  the  obstruction  lie  not  complete,  there  will  lie  pus  in  the  urine  ;  if 
intermittent,  there  will  be  times  during  which  more  pus  is  tlischarged  than 
at  others ;  if  complete  and  permanent,  there  will  be  an  entire  absence  of 
pus  in  the  urine.  There  will  be  constitutional  symptoms  of  suppuration, 
and,  when  the  pyelitis  is  very  chronic,  all  thechantcters  of  hectic.  When 
a  tumour  forms  in  one  or  other  loin,  it  possesses  the  same  characters 
as  a  hydronephrotic  tumour.  It  is  elastic  or  fluctuating,  or  nrxlulated 
and  hard,  and  lailging  the  flank  as  well  tis  occupy iug  more  or  less  of  the 
aUJoroeu.  When  the  tumour  is  not  of  great  size,  there  may  bo  a  line  of 
resonatice  above  it,  but  if  it  be  of  corif^iderable  dimensions  it  may  have 
formed  adhesions  with  the  under  surface  of  the  liver  or  spleen,  and  so 
simulate  a  tumour  or  hy|iertrophy  of  one  or  other  of  these  ori^^ans.  If 
very  large,  the  tumour  hfvs  almost  always  a  more  or  less  u^Klulatcd  or 
lobulated  outline,  and  the  resonance  of  the  dist-endcd  colon  may  be 
elicited  on  the  outer  side ;  when  this  is  the  case,  and  fluctuation  is  also 
distinct,  hydro-  or  pyo- nephrosis  is  clearly  indicated.  The  pain  ex- 
perienceil  depends  greatly  on  the  size  of  the  tumoiu* ;  in  some  casrs  there 
are  paroxysms  of  gi'cat  severity,  l*ressui*e  over  the  front  of  the  tumotir 
nearly  always  aggravates  jKiin,  or  provokes  it  if  it  were  not  present  before. 
Pressure  over  the  flank,  in  some  cases,  is  not  only  ^vell  borne,  but  actually 
gives  relief. 

When  the  cause  of  the  obstruction  is  intermittent  in  its  actitm,  the 
lumbar  tumour  will  diminish,  or  may  even  disappear  altogether  after  the 
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discharge  of  pQs,  It  is  alw^ays  iiecesstirjs  therfiore,  to  watch  Ike  mine 
continuously  aud  earefully,  lia\irig  the  total  quantity  peuwied  ditrifig 
twenty-foiu*  lioiira  collected  and  measured. 

If  the  lueter  be  completely  blockeil,  the  total  quantity  of  oriii^ 
excreted,  for  a  short  time  at  legist  after  the  occlusion,  will  l>e  mftrkeilT 
diniiiiished  in  quantity.  If  partially  blocked  the  <]tiantity  of  piis  ^d 
uritie  will  vary  from  time  to  time,  even  during  the  same  day  ;  iind  if  the 
caaso  of  the  obstruction  shift  bo  that  the  ureter,  froiu  Ijeini^  quit*: 
blocked  at  one  period,  becomes  jjatent  at  ariuther,  large  tiiiAiitilics  of 
pundont  bloody  urine  will  be  pissed  timing  the  patency  period** ;  the 
urine  in  the  intervals  of  occlusion  being  nearly  or  quite  dear  and  uatunl^ 
provided  the  opjxisite  kidney  be  healthy* 

Diagnosis. — The  tumours  whicb  may  be  mistaken  for  pynnephrOiil^ 
are  thus  enumemted  by  Kayer  : — **  On  the  left  side  of  the  a)>dumeii,  iB 
those  which  result  from  morliid  enlar-gement  of  the  spleen  ;  on  the  riglit 
side  the  tumours  of  the  liver  and  gall-bladder ;  on  either  side  the  varioaf 
renal  tiiniours  of  another  nature,  such  as  hydi^o nephrosis,  ba?marFiiagi 
into  the  cavity  of  the  pelvis,  cancer  of  the  kiduey,  tubercle,  kidneys  con- 
taiin'n^  hydatid  cysts  ;  extrarenal  abscess,  either  idiopathic  or  consecutivt 
to  perforation  of  the  kidney  or  of  the  colon  or  cieeura ;  aliscess  Arising 
from  caries  of  the  spinal  column;  tumours  of  the  suprarenal  capsules: 
aneurysms  of  the  aorta ;  encysted  tumours  of  different  cont^^'nls,  hydatid 
or  otherwise ;  and  lastly,  faecal  tumours  from  the  accumulation  of  fjpcakl 
matter  in  the  colon  or  cfccum." 

Pyonephrosis  is  nearly  always  preceded  and  accompanied  by  febrile 
eymptoms;  the  tumoiu*  is  more  or  less  painful,  and  the  piiin  is  incrciiacd 
by  pressui'e  over  it,  and  by  movements  of  the  trunk  ;  and  when  th« 
ureter  is  not  absolutely  occluded,  there  is  the  presence  in  the  nrine  of 
pus.  In  hydronephrosis  there  is  an  absence  of  febrile  symptoma  mx! 
of  pus  in  the  urine.  In  perinephric  abscess  there  is  even  more  pain 
than  in  pyonephrosis,  the  course  of  the  fever  is  more  severe  nod 
rapid,  and  fluctuation  succeeds  to  ill-defined  hardness  about  the  loift 
and  iliac  region,  and  not  to  a  gradually  developing  circuinscrilw?*!  tumour. 
In  this  condition  there  is  extreme  tenderness  before  there  is  any  sign  of 
fluctuation  or  elasticity  ;  the  thigh  is  often  flexed  upon  the  alHlomca,  and 
cannot  he  extended  without  much  pain ;  there  is  generally  redness  and 
cedema  of  the  skin  of  the  loin  ;  there  is  no  pus  in  the  urine  ;  and  wht*ti 
pus  has  formed  in  the  circumrenal  tissue,  fluctuation  is  more  easily  made 
otit,  and  is  more  superficial  than  in  pyonephrosis. 

IriJismuch  as  nephrotomy  is  the  ap|jropriate  treatment  for  this  last 
condition  as  well  as  for  hydro-  or  py on ejdu'osis,  the  exact  ditfereDiiatian 
between  these  conditions  Is  not  so  important  as  it  would  otherwise  be ; 
for  when  the  incision  is  made  the  exact  stjito  am  lie  made  out»  and  tlin 
appropriate  course  of  action  adopted.  It  is  sometimes  impo«»sihle  to 
diagnose  ascending  supjiurative  pyelonephritis  w  ith  general  enlargement 
of  the  kid(jey,  from  pyonephrosis.  Tumour,  high  fever,  rigors,  and  pus 
in  the  urine  are  common  to  both  diseases. 
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Froffposis. — Tn  cancer  of  tbo  pelvic  organs,  suppuration  in  the  vc-^ical 
"w^alls,  the  impaction  of  a  calculus  on  one  side  with  disease  of  the  opposite 
kidney,  the  fatal  prognosis  is  determinetl  hy  the  nature  of  the  cavise. 
When  pyonephrosis,  of  one  aide  only,  is  prwlucecl  in  persons,  with  pre- 
viously healthy  kidneys,  by  some  cause  which  occludes  the  ureter  and 
does  not  interfere  with  the  opposite  kidney,  the  prognosis,  as  regards 
life  at  least,  is  good^  if  early  relief  to  the  pent-up  urine  and  piia  be 
given. 

Trmiment,  in  the  early  stages,  consists  in  the  reniorfil,  if  possible,  of 
the  cause  of  obstruction  and  distension,  and^  the  improvement  of  the 
pyelitis. 

If  the  cause  be  a  removable  or  a  remefliablo  one,  such  as  stricture  of 
the  urethra,  or  prostatic  enlargement,  attention  must  be  addr**ssed  to 
that.  Tumours  of  the  ovary,  uterus,  and  of  the  bladder  should  be 
removed  when  possible.  If  a  calcuhis  is  felt  in  the  vesical  orifice  of  the 
ureter,  it  should  be  extracted;  and  in  certain  cases  in  which  there  are 
etrong  grounds  for  believing  that  the  cause  of  the  obstniction  was  a 
calculus  impacted  in  the  ureter,  too  high  to  be  felt  from  the  bladder  and 
too  low  to  be  reach c<l  through  the  kidney,  atidominal  section,  followed  hy 
the  excision  of  the  impacted  calculus,  will  he  justifialile  and  correct  treat- 
ment. When  the  cause  of  the  obstructirin  has  tiot  long  existed,  and  is 
probably  due  to  a  small  calculus  or  a  plug  of  mucus,  pus,  blood,  or  false 
membrane  in  the  ureter,  it  may  be  displaced  by  friction  or  manipulation 
of  the  turaour,  if  one  exists,  by  frcel)^  drinking  hot  liquids,  such  as  tea, 
or  by  active  and  jolting  exercise,  if  such  can  be  t-aken. 

Palliative  treatment  of  the  tumour  is  permissible  where  there  is  not 
complete  obstruction,  and  the  pus  and  urine  can  escape  by  the  ureter. 
In  most  instjinces,  however,  the  proper  treatment  is  nephrotomy, 
palliatives  being  useless,  and  delay  dangerous.  The  circumst^mces  which 
indicate  nephrotomy  are :  constant  pain,  increasing  size  of  the  tumour, 
continued  fever,  severe  gastric  and  intestinal  disturbance  from  irritation 
or  direct  pressure  of  the  tumour ;  inflammation  of  the  surrounding  tissues 
or  adhesion  of  them  to  the  tumour;  and  a  threatening  of  rupture  or 
ulceration  of  the  tumotir. 


URETERECTOftrY    FOR    DISEASES    OF   UrETER 


The  ureter,  though  lying  deep  in  the  abdominal  cavity,  may  he  reached 
for  purposes  of  diagnosis,  or  for  the  treatment  of  certain  diseased  states  in 
various  parts  of  its  course,  without  opening  the  peritoneal  cavity.  The 
upper  extremity  of  the  tube,  immediately  below  its  junction  with  the 
renal  pelvis,  lies  at  the  level  of  the  lower  extremity  of  the  kidney.  On 
the  anterior  abdominal  wall  this  poifit  may  be  arrived  at  by  draAnng  a 
horizontal  line  at  the  level  of  the  lower  border  of  the  last  rib,  and 
a  vertical  one  at  the  junction  of  the  inner  and  middle  thirds  of  Poupart'a 
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ligament.     The  comin3nc2ment  of  the  uretGr  is  at  a  point  six  oentimcim 
below  the  point  of  intersection  of  these  two  lines. 

It  is  hero  that  a  narrowing  exists  which  baa  been  called  the  np^ 
neck  of  the  nreter,  and  here  ibe  passage  of  a  stone,  that  found  room 
enough  to  move  freely  in  the  renal  pelvis,  is  arrested  in  the  fint 
instance.  This,  the  point  of  Toiirnenr,  miiy  he  palpated  in  thin  pertoot 
from  the  front  of  the  iiMomen  ;  aiid  in  ca.se  of  operation  for  stone  cm 
he  reiiched  by  the  finger  inserted  into  the  lumbar  wound  with  iIm 
support  of  the  other  hand  on  the  abdomen. 

The  ureter  between  this  point  and  the  entrance  to  the  bladder  is  of 
unifonn  calibre  ;  so  that  a  stone  passing  the  neck  at  the  upper  end  » 
usually  capable  of  making  its  way  as  far  as  the  bladder,  though  it  majr 
he  arrested  by  the  naiTow  intravesical  portion,  or  lower  neck.  In  tbii 
part  of  its  course  the  ureter  lies  between  the  peritoneum  and  the  pvotf 
muscle,  the  vessels  and  nerves  of  the  pelvis  being  in  relation  with  it 
posteriorly  below,  until  it  lies  in  close  relation  with  the  rectum  or  \:iigii» 
(2i  cm.  below  the  os  uteri)  before  joining  the  bhulder. 

The  jDoint  at  which  the  ureter  dips  into  the  pelvis  is  indicfttal^ 
according  to  Ilalle,  by  the  intersection  of  a  line  Joining  the  an  tenor 
superior  spines  of  the  ilia  with  one  dniwn  vertically  through  the 
junction  of  the  inner  and  middle  thirds  of  IVmpart's  ligament.  It  ti 
here  that  tenderness  may  be  elicited  in  septic  or  tuberculous  infection  of 
the  ureter ;  or  compression  may  be  used  to  arrest  the  flow  of  urine 
on  one  side,  in  order  to  collect  the  secretion  from  the  opposite  kiilney. 
Shoidd  it  bo  necessary  to  reach  the  ureter  in  its  lower  abdominal  or 
upper  pelvic  part,  this  may  be  accomplished  through  a  semiluiiir 
incision,  as  in  the  case  of  the  ligature  of  the  common  iliac  artery ;  the 
dissection  being  carried  ont-side  the  peritoneum,  which,  with  its  cont^nvk^ 
is  pushed  towards  the  midtlle  line.  A  continuation  of  the  incision  to  ft 
point  a  little  Ijelow  the  end  of  the  last  rib  enables  the  entire  upper  pftrt 
to  be  exposed-  A  stone  impjicted  at  the  lower  neck  of  the  ureter  at  the 
commencement  of  the  intravesical  portion  is  within  reach  of  the  finger 
inserted  into  the  rcctimi  or  vagina  ;  and  it  may  be  removed  through  iho 
bladder,  after  dilat^ition  of  the  urethra  in  the  female  or  median 
urethrotomy  in  the  nmle,  l*y  dilating  or  incising  the  orifice  of  the  ureU^ 
from  within  the  cavity  of  the  bladder. 

Tuberculous  or  infective  ureteritis  may  call  for  removal  of  the  tiret^r 
subsequently  to  extirpation  of  the  kidney ;  and  in  woimds.  iisttdaf  and 
hyflrosis  of  the  tube,  secondary  to  olistruction,  direct  surgical  treatmefil 
of  the  ureter  may  be  required,  either  to  re-establish  its  lumen  or  lo 
provide  an  outlet  for  urine  or  pus,  if  not  to  remove  completely  the  caase 
of  obstruction,  as  has  now  been  repeatedly  done  in  impacted  calculus  or 
simple  stricture* 

Following  the  operation  there  may  be  various  alterations  of  sensation 
and  temporary  anuria  j  but  the  ultimate  issue  in  the  cases  recorded  has 
been  satisfactory 
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If  the  crystalloid  substances,  normally  held  in  soliiLion  in  ih*^ 
urine,  are  deposited  in  excess,  become  cemented  together  around  a 
fragment  of  organic  matter  such  aa  mucus  or  blood-clot,  and  are  subse- 
quently added  to  by  fresh  depoflitions  from  the  urine,  a  culciihis  is  con- 
structed which  may  eitht^r  be  discharged  with  the  urine,  causing  more 
or  less  renal  colic  in  its  transit  along  the  ui  eter,  or  may  remain  behijid 
in  one  of  the  calyces,  or  in  the  pelvis  of  the  kidney,  there  to  grow  by 
fresh  accretions,  until  it  attains  a  size  altogether  in  excess  of  anything 
which  can  pass  along  the  ureter  Calculi  may  originate  in  the  uriui- 
ferous  tubes,  or  in  one  of  the  calyces  of  the  kidney. 

The  formation  of  a  stone  in  the  kidney  is  the  result  of  some  defect 
in  general  metabolism,  and  is  occasionally  preceded  by  a  deposit  of 
crystals^  granules,  or  gravelly  deposit  which  escapes  with  the  urine* 

The  tendency  (hereditary  in  many  cases)  shows  itself  about  equally 
in  the  two  sexes,  in  childhood  and  after  middle  lifa  It  is  aggravated 
by  a  sedentary  life^  by  insufficient  fluid,  and  by  an  excess  of  nitrogenous 
•  or  saccharine  fodl,  and  possibly  of  the  mlts  of  lime.  Renal  calculus 
occui's  with  peculiar  frei|uency  in  certain  localities^  such  as  in  Scotland, 
Norfolk,  Moscow,  and  the  Delta  of  the  Nile. 

The  deposition  of  solid  matter  depends,  in  the  first  instance,  either 
upon  the  presence  of  an  abnormal  and  insoluble  protluctof  tissue  change, 
or  of  a  normal  product  present  in  such  excess  aa  to  be  insohd>le  in  the 
urine,  or  precipitated  on  account  of  alteration  in  the  reaction  of  the 
fluid,  which  may  be  alkaline  or  excessively  acid.  In  a  great  many 
instances  the  deposit  is  found  t/o  accrete  around  a  foreign  btxly  or  a 
small  nuideus  of  organic  matter;  such  as  a  mass  of  epithelial  cells,  a 
blocMJ-clot,  or  a  pf»rasite. 

The  most  common  form  of  renal  calculus  in  the  adult  is  the  uric  acid, 
the  next  most  common  the  oxalate  of  lime;  but  carbonate  of  lime,  phosphate 
of  lime,  a  mixture  of  phosphate  and  the  ammonio  niagncsian  phosphate 
(rhe  fusible  calculus),  cystine,  xanthine,  urate  of  ammonium,  or  the  mixed 
urates,  me  *>ccasionally,  though  rarely,  found  as  the  nuclei  or  chief  con- 
stituents of  renal  stones.  Alternating  calculi  of  uric  acid,  oxalate  of 
lime,  and  phosphates  in  distinct  layers^  are  not  uncommon.  Renal 
calculi  are  formed  at  all  periods  of  life. 

The  nucleus  in  the  case  of  an  infant  la  usually  formed  of  ammonium 
urate  ;  that  in  a  person  of  al>ont  fifteen  or  sixteen  yeai*s  of  age  consists  of 
uric  acid,  whilst  after  the  fortieth  yciir  oxalate  of  lime  constitutes  the 
nucleus.  One  or  many  Cidculi  may  be  formed  in  the  same  kirlney  ;  when 
composed  of  lime  oxalate  the  calculus  is  usually  but  by  no  means  invari- 
ably  single. 

A  renal  calculus  may  be  a  small,  round,  smooth  body,  or  a  large 
rough  branched  mass  filling  all  the  pelvis  and  calyces.     A  stone  aa  large 
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as  a  marble,  sliarply  mam  mi  Hated  on  its  Rurfjico,  may  remain  confinfldj 
to  one  of  tho  calycoa  for  years  without  giving  rise  to  moi*e  chiiiigt*  ihta 
induration  of  the  whole  organ,  duo  to  slight  or  chronic  int^rsti^inl  in- 
flammation. On  tbe  other  hoid,  quite  a  minut-e  stone  in  tho  UiUikr 
structure  of  tho  kidney,  not  much  or  any  larger  than  a  mustjird  aeed  or 
grape  seed,  will  excite  congestion,  and  even  acute  inflaitiiiialion  aod 
absccBS. 

Renal  calculi  do  not  attain  to  such  large  dimensions,  as  a  rule,  Uian 
those  which  occur  in  the  bladder.  They  differ  much  in  sijie  as  well  aa  in 
shape  and  colour,  varying  from  that  of  a  hemp  seed  to  that  of  a  ilBiO 
walnut ;  but  in  exceptional  cases  they  may  be  very  much  larger*  Tlw 
large  branched  phosphatic  calculi  have  been  known  to  weigh  as  much  m 
1500  grains ;  and  in  one  instance  (Fohl,  recfinied  by  Le  Dentu,  p*  106)m 
cakuhia  weighed  oven  5  IIjs.  They  are  usually  rounded  or  oval,  irnkv 
moulded  to  the  pelvis  or  calyces,  when  they  may  bo  irregular  or 
branched  and  cond  like. 

The  surface  is  usually  rough  or  mammillated.  The  colour  differt 
with  the  constitution  of  tho  calculus,  and  may  vary  in  different  layers 
It  is  mostly  purplish  brown  in  oxalate  of  lime,  reddish  yellow  in  uric 
acid,  and  grayish  white  in  phosphatic  calculi,  exceptional  specimens  being 
yellow,  pink,  green,  or  bhie. 

The  liability  of  the  kidney  to  calcuhis  is  equal  on  the  two  sidea,  and 
in  about  1 5  per  cent  of  tho  cases  l>oth  organs  are  affected  at  once. 

Patholoijif. — Tho  presence  of  a  calculus  in  the  kidney  does  not 
necessarily  provoke  immeiliate  and  extensive  changes  in  the  orgaiu  It 
may  exist  for  some  time  at  least  without  even  exciting  recognisaUe 
symptoms,  especially  when  it  is  fixed  in  such  a  position  as  not  to  inteffere 
with  the  functifto  of  ihc  gland. 

Atrophy  of  the  kidney  is  found  in  some  cases,  chiefly  postr^mortemt 
in  association  with  calculus ;  the  kidney  being  reduced  to  a  mere 
fibrous  capsule  around  the  stone.  It  would  appear  that  in  these  cssei 
the  calcuhis  has  been  loose,  or  so  situated  as  to  obstruct  the  ureter  or 
pelvis ;  whence  followed  more  or  less  distension  of  the  kidney,  abeorption 
of  the  secreting  substance,  and  sul>scquent  contraction  of  tho  sac. 

In   other  cases,  where  the  calculus   has  caused  obstniction    of  the   _ 
pelvis  and  ureter,  there  ensues  great  distension  of  the  kidney,  bcgiiming  ■ 
in  the  pelvis  and  exten<ling  to  the  calyces  and  parenchyma.     Dilatation 
of  the  renal  pehia  is  fiequt^ntly  associated  with  interstitial  oedezna,  aad 
dilatation  and  contortion  of  the  tubules. 

The  glomeruli  atrophy,  the  cells  of  the  connective  tissue  proliferate, 
and  the  vessels  become  thickened  by  the  development  of  new  muscular 
fibres.  At  tho  same  time  both  the  fibrous  and  mucous  layers  of  the 
pelvis  are  much  thickened;  and  it  depends  on  the  ratio  between  secretioD 
with  obstruction,  and  sclerosis,  whether  the  kidney  becomes  disteoded 
into  hydronephrosis  or  ends  in  contraction  and  atrophy.  The  in- 
troduction  of  septic  organisms  determines  the  development  of  suppura- 
tive nephntis,  pyouephroaia,   or  even  perinephritis;    and,  by  inducing 
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alkaline  decomposition  of  the  urine  and  secondary  deposit  of  phosphatic 
salts,  may  lend  to  a  very  rapid  increase  in  tfee  size  of  the  calculus. 

Destruction  of  one  kidney  is  usually  associated  with  hypertmpliy  of 
the  opposile  one. 

Stftnjdmu. — A  small  stone  may  form,  travel  down  the  ureter,  and 
escape  without  giving  rise  to  any  Bjmptoni  ;  and  a  stone  of  moderate  or 
even  large  size  may  exist  for  years  without  gi'vnng  rise  to  any  recognis- 
able Bymptom.  As  a  imle^  however,  there  is  at  some  time  hlood  or 
albumin  mixed  w-ith  the  urine,  and  som,e  lumbar  jiiiin  or  aching ;  this 
may  be  worse  at  night,  but  is  especially  excited  by  jolting  or  shiiking  of 
the  body,  and  when  long  continued  may  lead  to  lateral  flexion  of  the 
thorax  from  muscular  spasm. 

The  importance  of  pain  about  the  kidney  involved^  as  a  symptom 
of  renal  cnlculue,  depends  on  its  position,  persistence,  and  direction  of 
radiation,  together  with  the  accompanying  phenomena.  In  addition  there 
may  he  pain  (so  it  is  said,  but  I  am  sure  with  insufficient  proof)  referred 
to  the  opposite  kidney  or  ureter^  or  to  the  bladder,  with  ]>aijiful  and 
frequent  mictiu^ition,  and  at  times  with  some  pain  in  the  testicle.  ]f 
the  stone  have  existed  some  time,  pus,  mucus,  or  albumin  wnll  he  found 
diiily  m  the  urine  in  a  minute,  moderate,  or  considerable  quantity* 
As  soon  as  a  stone  enters  the  ureter,  or  is  being  propelled  akmg  it, 
renal  colic  sets  in,  the  attack  coming  on  suddenly,  lasting  a  few"  hoius,  or 
two  or  three  days,  and  siiddenly  subsiding  to  recur  at  some  future 
period  if  the  stone,  instead  of  escaping  at  the  lower  end  of  the  ureter,  is 
simply  displaced  from  the  upper  orifice  into  some  less  important  point  in 
the  renal  pelvis,  Recui'Htig  attacks  of  colic  arise  also  from  fresh  forma* 
tion  of  renal  calculus.  The  paroxysmal  piin  shoots  dow^n  the  course  of 
the  branches  of  the  lumbar  plexus,  and  is  felt  in  the  l>ladder,  groin,  or 
tbi^h,  if  not  in  all  these  parts :  and  is  intensified  by  the  spasmodic  con- 
tractions of  the  ureter.  CoUftpse  and  faintness  are  not  uncommon  ; 
the  bladder  is  irritable,  And  the  urine  blood-stained  and  loaded  with 
urates.  The  attack  is  often  ushered  in  with  a  rigor,  and  generally 
accompanied  by  vomiting  and  profuse  perspiration. 

When  the  patient  is  \itTy  thin,  and  the  stone  large,  it  may  sometimes 
be  detected  on  palpation  of  the  loin.  The  hsematuria  is  not  often 
profuse  or  constant,  and  usually  subsides  with  complete  rest  in  bed  •  it 
is  not  proportionate  to  the  size,  number,  or  chemical  nature  of  the 
stones,  though  it  may  be  remembered  that  oxalic  calculi  have  the  rough- 
est and  therefore  most  irrit;iting  surface. 

"When  several  stones  are  present  at  one  time,  crepitus  may  be 
obtained.  Microscopic  examination  of  the  urinary  deposit  may  disclose 
casts  of  the  urinary  tubules  composed  of  blood  coq>usclea,  or  crystalline 
masses  w^hich  have  become  detached  from  the  surface  of  the  calctilus. 

Movements  such  as  those  caused  by  carriage  exercise,  running,  or 
walking,  are  not  in  all  cases  needed  to  cause  cxacerhation  of  the  lumbar 
pain  ;  on  merely  tnrning  in  bed,  or  even  w^hen  lying  asleepj  the  patient 
may  be  aroused  by  a  sudden  agonising  seizura 
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Apart  from  the*  attacks  of  remil  ccilic»  lumbar  and  renal  pain  is  ft  very 
common  symptom  of  stone  in  the  kidney.  Owing  to  the  wide  nette- 
connections  of  the  kidney,  the  piin  of  renal  c-alculns  is   »  '  (OBfcrPed 

to  a  distance,  for  instance,  to  the  t^sjticles  along  the   t-]     i  c  pWicfa 

and  the  genito^rural  nerve  •  to  the  upper  part  of  tho  thigh  by  ibi 
same  nerve,  to  the  leg  and  inside  of  the  foot  by  the  anterior  cnml 
nerve.  Paroxysmal,  limibir,  and  sciatic  pains,  accomfjnniod  or  not  lijr 
retching,  are  by  no  meiins  rare.  Sometimes  the  sciatica  is  seTSi 
enough  to  keep  the  sufferer  within  doors  for  weeks  or  montlis;  lad 
though  the  p;ijn  will  be  on  the  side  of  the  oalciilous  kidney,  there  lliajbl 
nothing  to  indicate  the  ciiuse  of  it.  In  all  such  cases  it  is  prudent  to 
institute  a  careful  examination  of  the  urine  for  blood,  alhiimin,  or 
crystals,  and  care  fully  to  review  the  clinical  history,  especially  as  to  any 
past  attticks  of  hicmaturia. 

At  the  sivme  time  it  must  be  remembered  that  uric  acid  in  exoeaa  and 
oxalic  acid  in  the  urine  are  often  attendt'd  by  haimaturia,  crystals  iD  the 
urine,  and  wandering,  transferred^  and  paroxysmal  paina  in  the  back, 
thigh,  cidf  of  leg,  and  sole  of  foot, 

Prout  states,  and  Dickinson  agrees  with  him,  that  uric  acid  calcnltis 
produces  the  least  pain,  and  that  of  a  dull  oppressive  character,  mtha 
sense  of  weiglit ;  oxalate  of  lime  proiinccs  an  acute  pain  referred  to  s 
particular  spot,  Jis  well  as  shooting  to  the  ureter,  shoulder,  and  epigas- 
trium ;  and  phosjihatea  give  rise  to  great  and  unremitting  pain,  attended, 
however,  with  exacerbations. 

Another  symptom  which  residts  from  transference  of  nerve  inflnence 
has  reference  to  the  stomach  :  nausea,  vomiting,  and  dysfiepsia  are  rery 
common,  not  only  at  the  times  of  actual  colic,  but  also  during  the  periods 
of  less  acute  suHering.  These  symptoms  are  explained  through  the  coih 
noction  of  the  pneumogiistric  with  the  renal  plexus.  The  retractioQ  of 
tho  te3ticle»  the  irritability  of  the  bladder^  and  the  juiin  referred  to  the 
thorax,  sometimes  thought  to  be  duo  to  pleurisy,  arc  all  explained  in  the 
same  manner  as  the  gastric  disturbance  and  the  pains  in  the  lower  limb; 
namely,  by  transference  of  ner\*e  influence. 

As  is  the  pain,  so  the  other  common  symptoms  of  renal  calculus  are 
largely  due  to  ihe  actual  contact  of  ihc  stone  with  the  mucous  membrane 
of  the  kidney  or  ureter.  These  other  symptoms  are  haematuria^  pus  in 
the  urine  from  inllammation  of  the  pelvis  of  the  kidney,  and  the  ooca* 
sional  sense  of  fulness  or  puffiness  caused  by  the  mechanical  obstruction 
to  the  outflow  of  urine. 

Pus  is  a  consequence  of  inflammation  of  the  mucous  membrane  of  the 
pelvis  and  calyces  of  the  kidney,  t^ometimes,  as  the  first  sign  of  pyelitis, 
before  pus  corpuscles  are  seen,  the  microscope  reveals  grammar  cor- 
puscles and  epithelial  cells  or  scales  mixed  in  fibrous  thre^tds  of  mucna, 
as  well  as  a  few  blood  corpuscles.  ^lucus  occurs  more  frequently  when 
t!i6  calculus  is  of  oxalato  of  lime.  The  pus  of  i>yelitis  occurs  in  acid  urine» 
is  not  stringy,  and  separates  readily  from  tho  iirino  on  standing.  The  urino 
is  not  ofTeiisive,  except  io  those  rare  cases  In  which  di^ composition  haa 
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fcccuired  in  the  pelvis  of  the  kidney,  associated  with  considerable  destruc- 
tion of  the  piirencLyma,  and  material  aflectioii  of  the  patients  health. 

Tenderness  over  the  af!eete<l  kidney  will  often  he  complained  of  by 
pressing  on  the  loin  or  over  the  front  surface  of  the  organ.  The  peculiar 
attitutle  and  gait  of  a  jxitient  with  a  renal  calculus  are  due  to  an  effort 
to  relax  all  preasuro  on  the  kidney  as  much  as  possible.  Thus,  as  in 
perinephric  abscess,  hydronephrosis,  and  other  renal  affectionaj  lateral 
inch' nation  of  the  trunk  and  flexion  of  the  thigh  are  usual 

Among  the  serious  complications  of  renal  cnkulus  may  be  mentioned 
renal  colic,  suppression  of  urine  from  obstruction  of  the  ureter,  hydro- 
and  pyo- nephrosis  and  pyelonephritis. 

IHaffnosis. — Probably  the  greatest  difficulty  io  diagnosis  is  between 
early  strumous  kidney  and  renal  calculus.  When  frequency  of  micturi- 
tion and  slightly  purulent  urine  are  met  with  in  a  person  of  Btrumous 
httbit,  and  are  unaccompanied  by  a  history  of  hiematuria,  the  stnunoua 
nature  of  the  disease  is  indicated  ;  but  when  they  are  associated  with  a 
hist4>ry  of  hiematuria  and  sharp  lumbar  or  testicular  pain  in  an  otherwise 
healthy-looking  person,  calculus  is  much  more  probable. 

Lumbar  p^iin  may  be  due  to  neuralgia  of  the  parietes  or  of  the  kidney 
itself ;  but  there  is  not  the  local  tenderness  on  examination  which  is  met 
with  in  renal  calculus. 

Biliary  colic  is  accom|mnied  by  jaundice  or  distension  of  the  gall- 
bladder. Afl'ections  of  the  urinary  bladder,  whiclt  might  be  confused 
with  renal  calculus,  may  be  eleiired  up  with  the  sound  or  the  cystoscope, 
or  by  digital  examination.  General  diseiises  like  locomotor  ataxy, 
malaria,  and  hysteria,  are  sometimes  accompanied  by  pain  which  might 
be  confounded  with  that  of  renal  calculus  ;  but  the  other  features  of 
these  diseiises  are  characteristic  of  their  origin. 

The  ha^maturia  of  renal  calculus  holds  an  intermediate  position  as 
regards  quantity  between  that  of  malignant  disease  of  the  kidney  and  that 
due  to  tubercle  :  in  the  former  it  is  extremely  free,  while  in  the  latter  it  is 
little  more  than  streaks  incorjiorated  in  the  mucus  or  pus  present  in 
the  urine.  Moreover,  in  these  cases  the  hjemorrhage  is  spontaneous,  and 
not  usually  associated  with  any  increase  in  pain  ;  whereas  in  calcubis  the 
attacks  of  haemorrhage  are  provoked  by  movement  or  jolting,  and  ai*e 
immediately  relieved  by  rest^  which  is  not  observed  in  the  other  cases. 
Paroxysms  or  exacerbations  of  pain  also  are  a  usual  accompiiniment. 
Tumour  in  the  lumbar  region,  due  to  distension  of  the  kidney  by 
obstruction,  may  be  more  rapid  in  formation  and  rate  of  increase,  and  is 
accompanied  by  more  pain  than  the  tumour  due  to  tuberculous  or  malig- 
nant disease;  ami  there  may  be  antecedent  symptoms  pointing  to  the 
existence  of  calculus,  or  to  calculous  diathesis,  before  swelling  begins. 

When  anuria  occurs,  the  prolmbility  of  its  being  due  to  calculus  is 
great  if  the  onset  he  sudden^  and  if  pain  or  swelling  be  limited  to  one 
loin,  and  tenderness  be  discovered  along  the  coui'se  of  the  eorresfM)nding 
ureter.  This  indication  is  strengthened  by  a  previous  history  of  calculus 
on  the  other  side. 


TreainienL'--Thh  may  be  prophylactic,  palliative,  and  siirgicaL 

(i.)  Prophylaxis. — The  fowl  must  bo  mrxlerate  in  amount^  and  «Te- 
fully  selected  ;  animal  diet  ia  to  be  used  in  moileration ;  an  excess  of  nitro- 
genous food  avoided,  and  diluents  taken  liberally. 

(ii.)  Palliative  treatment. — Alkaline  drinks  or  distilled  water  are  to 
bo  used  freely ;  and  saline  aperienU  aa  required.  During  nn  aUittk  of 
renal  colie,  the  hot  bath,  opium  or  lielladonna  fomentations,  subcuUlieeNii 
injections  of  morphia,  or  suppositories  of  belladonna  and  morphia  are  tl>e 
Tuoiios  of  relief.  In  very  .severe  cases  the  inhalation  of  cblorofortn  bis 
been  of  use.  Warm  diluent  drinks  may  be  given,  and  the  paitmjt 
shoidd  lie  with  the  shoulders  and  thighs  raised. 

(iii.)  Burgicul  treatment. — -When  the  symptoms  of  stone  are  severe, 
and  are  not  removed  or  rendered  bearable  by  several  months  of  medicinal 
treatment  and  rest ;  when,  in  order  to  diminish  pain  or  hiematuria^  the 
patient  is  compelled  to  confine  himself  to  the  recumljent  posture ;  or 
when  anuria  supervenes  upon  the  symptoms  of  cidculus  in  on©  or  both 
kidneys,  nephroUthMomy  Is  intlicated.  The  object  of  this  operation  is  to 
save  the  kidney.  If,  however,  the  organ  is  in  great  part  destroyed,  if 
there  is  calculous  pyelitis,  or  cjdeulous  hydronephrosis  or  pyonepbrofiifi, 
nepkroifmr/  and  extraction  of  the  stone  are  the  neeessary  meastiros. 

If,  aft^r  the  kidney  and  vueter  have  been  thoroughly  explored — no* 
only  over  the  outer  surface,  but  hy  digital  examination  of  the  interier 
of  the  retial  cavity — a  stone  cannot  he  detected,  arjd  yet  the  syiDptnmi 
point  definitely  to  the  presence  of  stone,  and  the  patient's  life  is  insuffer 
able  from  pain  or  hiemorrhuge,  nfphrerkiiny  is  the  last  resource. 

In  infants  Dr.  E.  A.  Gibbons  has  described  the  effects  of  nric  acid 
concretions  in  their  passage  down  the  ureter.  The  testicle  is  draini  up; 
there  is  evidence  of  great  piiiu  and  tenderness  on  the  corresponding  side 
of  the  abdomen  ;  the  urine  is  clear^  scanty,  and  passed  frequently  in 
small  quantities  with  considerable  pmn,  accompanied  by  minute  cayenne- 
pepperdike  grains  of  uric  acid,  and  sometimes  a  little  blood.  This  con- 
dition is  the  cause  of  more  or  less  incontinence  of  urine,  the  child  fre- 
quently wetting  itself,  iioth  by  night  and  day. 

True  calculi,  according  to  Henoch,  are  as  common  in  children  as  in 
ahilts  ;  but  in  their  passage  down  the  tueter  the  child  suffers  mtich  lev 
pain  than  the  adult.  The  stone  is  composed  of  uric  acid,  and  the  sub- 
jects of  stone  are  always  the  offspring  of  gouty  parents,  and  for  the  most 
part  are  males.  The  attacks  of  renal  colic  occur  with  remarkable  sudden- 
nes3»  and  without  any  premonitory  signs  of  illness. 

In  treating  these  cases  hot  baths  are  to  be  employed,  followed  by 
poultices  or  fomentations  to  the  loin  on  the  affected  side,  and  the  mV 
ministration  of  a  mixture  containing  bromide  of  ammonium,  Btil  volatile, 
and  compound  tincture  of  camphor.  In  older  children  it  has  been  found 
that  a  mixed  ordinary  diet  combined  with  tonics  and  an  abundance  of 
fresh  air  afford  the  most  effective  m^ans  of  combating  the  defective 
metabolism  which  results  in  the  excessive  formation,  and  separation,  of 
uric  acids  and  urates. 


( 


I 


Morbid  Growths 


The  kidney  is  liable  to  many  morbid  growths  of  a  cystic  and  solid 
cliajTicter,  both  benign  and  maligniint.  Severril  of  these  do  not  attain  to 
any  great  size,  or  amm  the  kidney  to  become  appret-rably  if  at  all  en- 
larged, Thns  adenomti,  which  occnrs  in  two  forms  in  the  kidney  {the 
papillary  and  the  alveolar),  is  nsnally  the  mzx  of  a  hazel-nut  or  wahmt,  and 
seldom,  if  ever,  eo  large  as  an  egg  or  small  orange ;  anffemmatif  atverna^itf 
though  distinct  formations,  or  new  growths  of  reticulated  cavernous  tissue, 
are  of  quite  small  size,  not  exceeding  that  of  a  marble,  and»  though  called 
tumours,  the  parts  which  they  affect  are  often  shrunken,  rather  than 
projecting  or  enlarged  ;  kukfrwic  iumours  are  small,  scattered,  rotmdish 
]>atche.H  of  lymph-cells  following  the  course  of  the  capillary  vessels,  and 
looking  not  unlike  extmvasated  white  bloorl-eells,  though  they  are  some- 
times  actively  gi^owing  tiimom^s  of  a  truly  malignant  character ;  Itfmpk- 
adrnoma  is  found  in  the  kidney,  associated  with  similar  disease  of  the 
glands,  liver,  and  intestine  ;  jilnoma  occurs  **in  the  form  of  smali  white 
knot"}  of  fibrous  tissue  near  the  bases  of  the  pynimifls  "  (Moxoii),  but 
occasionally  a  vL^ry  large  simple  fibrous  tumour  has  !jeen  foiuid  in  the 
kidney ;  sjjphiliiic  tjiniiumla  oecur  occasionally,  bnt  do  not  attain  such  a 
liulk  as  gieatly  to  increase  the  dimensions  of  the  kidney  ;  various-sized 
and  numerous  cysts,  as  in  granular  kidney,  may  be  preseJit  without  add- 
ing to  the  size  of  the  organ. 

Though  p;ithologieally  of  the  nature  of  ''tumours/*  yet,  clinically 
speaking,  some  of  the  alM3ve  mentioned  formations  never  give  rise  to 
actual  tumours  ;  fathers  do  so  but  rarely. 

Clinically,  auy  enlargement  of  the  kidney,  which  can  be  detected  by 
physical  examination  at  the  bedside^  is  spoken  of  as  a  tumour  of  the 
kidney.  Borne  of  these  enhirgemcnts  have  been  considered  alreiuly, 
namely,  hydronephrosis,  pyonephrosis,  renal  abscess,  and  the  enlargement 
of  the  kidney  caused  l*y  scrofulous  disease. 

I  may  here  mention,  incidentally,  ttiat  the  comparatively  rare  condi- 
tion  brought  about  by  ha-monhrige  within  tlie  capsule  of  the  kidney  is 
liable  to  be  mist^iken  for  tumour  or  other  renal  enlargement,  or  for 
calculous  disease  of  the  kiduey.  Subcapsular  ba-morrhage  may  result 
either  from  direct  traumatism  or  indirect  strain  ;  the  quantity  of  blood 
effused  varies  from  a  few  drachms  to  a  i>int  or  more*  The  symptoms 
produced  are  local  pain,  teiideniess  or  discomfort,  and  undue  fre<^uenry 
of  micturition.  They  are  in  fact  very  similar  to  those  resulting  from 
the  presence  of  a  renal  calculus,  with  or  without  the  ha^maturia  ;  and 
in  those  cases  where  the  blooil  effusiun  is  large  it  is  nnt  at  all  unlikely, 
by  its  bulk  and  renal  contour  together  with  the  hardness  and  ncjdu- 
lation  which  result  from  coagulation,  to  simulate  a  renal  tumour  very 
closely. 

The  stibsequent  effect  of  organisation  and  contraction  of  the  clot  is 


to  compress  the  organ  and  seriously  to  impair  its  fimcticm,  so  that  mrlf 
relief  by  operMtion  is  of  iuiporUmce  ;  and  the  difficulty  of  distiriguislung 
between  it  and  enlculuus  pyonephrosis  or  other  form  of  tumour,  except 
by  e\'plt>ratic>n,  liocomes  of  K^ss  moment.  The  history  of  the  afledioii 
may  be  a  guide  in  s<imo  insUncos,  the  syiLptoms  ocearring  suddenly, 
and  dating  from  a  blow  or  '^vrencb.  Such  an  accident,  bowervr,  tn 
readily  chills  attention  in  the  first  Instimce  to  a  tumour,  or  ouisci 
s  a  Id  en  pain  and  enlargement  by  li;vmorrhago  from  a  previously  exisling 
now  gi^owth,  that  t^io  much  reliance  must  not  Ije  placed  upon  iu 

Malignant  disease  of  the  kidney. — Patholo^jtj, — Malignant  iuinoiifi 
of  tlie  kidney  include  several  ditfcrent  fonus  of  new  growth.  The  larger 
number  are  sarcomaU,  which  appear  at  the  extremes  of  life.  Of  G7  < 
of  malignant  disease  colleeted  by  Sir  William  Kolierts,  25  occurred  ia 
children  under  ten  years,  3  only  of  these  after  five.  These  infantile 
tumours  are  almost  invariably  sarcomatous,  and  are  remarkable  for  tbc 
rapidity  of  their  growth  and  the  enormous  size  to  which  they  attain: 
Sir  Spencer  Wells  recorded  that  a  tumour  removed  from  a  chdd  of 
four  weighed  ncitrly  17  lbs.,  and  others  have  l>ecn  found  exceeding  30  Ibv 
in  weight.  Sometimes  both  organs  are  invaded  at  the  same  time.  Of  67 
instjurees  quoted  above,  GO  were  unilateral,  and  in  3  only  was  it  clear  that 
the  disease  wua  prinmr}^  on  l>oth  siiles.  Accojtling  to  Guillet,  from  ob- 
servations chiefly  made  after  death,  only  7  out  of  7*2  cases  were  bihitcmL 
In  1880  Dr,  Abercroml>ie  exhil>ited  three  cases  at  the  PathoK>gical  Sticifiy 
in  which  both  kidneys  in  chihlren  were  invaded  from  the  hilum  by 
sarcoma.  The  incidence  of  maligururt  disease  appears  to  be  pretty 
equally  distributed  on  the  two  sides ;  but  as  regards  the  inHuenci)  of  «eJC 
there  is  a  remarkable  pre|M>nde ranee  in  favour  of  males  ;  the  proportion 
being  as  47  to  1^  (64  to  3^^  according  to  (iiiillet).  This  disproportion  in 
dislriliution  is  not  so  well  marked  in  the  ease  of  children  ;  the  pru- 
jjortion  of  mides  to  females  l>eing  as  15  to  I*  in  those  affected  up  to  Un 
years  of  ago. 

In  children,  growth  is  extremely  rapid,  niet-astasis  occurs  early,  aiul 
death  usually  results  within  a  year.  The  distribution  of  the  secondirjr 
growths  tiikes  phice  with  nearly  equal  frequency  in  the  lymphatic  gland% 
the  bnigs,  and  Hver. 

Kiramitt  supplies  by  far  the  greatest  number  of  malignant  tumoars; 
it  oeeurs  either  before  the  age  of  five,  in  which  case  the  disease  may  be 
bilateral,  or  at  any  subsequent  age  when  they  are  unilateral  and  of 
somewhat  slower  growth. 

In  infancy,  sarcomata  are  usually  encapsuled,  and  for  the  most  part,  in 
causing  erdargement,  do  not  alter  the  shape  of  the  gland.  Tlieir  growth 
is  very  rapid  and  the  she  attained  enormous.  The  gkndula.r  substance  of  ^ 
the  kitlney  is  almost  completely  destroyed.  These  tumours  are  composed 
either  of  round  or  spindle  cells  with  groups  of  tubules  between ;  and  in 
mo«t  cases  there  are  present  also  large  fusiform  cells  with  cross  atriatiotw 
having  under  the  microscripe  the  appcaranre  of  muscle  fibre.  The  enlarge- 
ment is  piinless,  hicuiatiu la  is  rare,  and  secondary  nodules  form  early  in 
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Other  organs.  Removal  of  the  tuniour  is  not  to  l>e  recommeodedj  as  young 
^children  do  not  bear  iutetferenct;  with  the  viscera  well,  and  those  who 
lllave  Burvive*!  the  operation  have  died  from  recurrence  or  other  niishap 
f within  a  year, 

SaiToma  in  adults  is  for  the  most  part  composed  of  fusiform  cells,  and 
[Irom  the  admixture  of  large  striatcil  fibres  in  bundles  is  in  some  inst4Uicea 
ealled  myosiircoma.  One  side  ordy  is  aitJicked ;  hit^maturia  occurs  fre- 
quently, and  large  quantities  of  blood  are  lost  at  a  time.  The  tumour 
mpidly  attjiins  a  large  size  and  is  accompanied  by  consideruble  pain, 
while  6econd;iry  deposits  occur  in  other  organs.  The  rcsidis  of  operation 
have  until  recently  not  lieen  very  much  better  than  in  children^  death 
commordy  occurring  wnthin  a  year  of  nephrectomy.  This  has  nevertheless 
been  performed  in  many  instances  on  account  of  the  pain  and  incon- 
venience of  the  swelling. 

In  a  recent  series  of  five  cases,  reported  by  Dr.  Jame^  Israel  of  Berlin, 
there  were  three  complete  recoveries  in  female  patients  aged  resi>ectively 
fourteen,  forty* three,  and  six  ye^irs  ;  the  tumours  being  alveolar  sarcoma, 
myxosarcoma,  and  spindle-celle<l  sarcoma  respectively  :  while  two  males, 
aged  five  and  fifty -one,  from  whom  round-celled  anil  cysto-s<u*coinata  were 
removed^  died  of  recurrence  and  mel:ist;Asis  within  a  few  months. 

Other  allied  forms^ — such  iis  mikmotk  samrma,  in  which  melanuria 
occurs;  mi/xostircoma,  in  which  the  tumour  is  j^oft  and  jelly-like  and  cf 
very  rapid  growth  ]  and  IffmphoMratjmit  which  is  scarcely  ever  limited  to 
the  kidney — arc  all  extremely  rare, 

Ctircimmut  for  the  most  {mrt  aU'ects  the  kidney  in  the  encephaloid  form* 
It  arises  in  the  cortex  and  invades  the  rest  of  the  organ,  usually 
beginning  at  one  pohr ;  the  growth  is  of  the  consistence  of  normal  brain 
subiitance,  pde,  not  very  vascular,  and  generally  eni-ipsided.  I'he  mass  is 
seldom  quite  uniform,  being  occupied  by  areas  of  hqui- faction,  of  colloid 
degeneration,  or  extensive  haemorrhages;  and  in  rare  instancee* by  indura- 
tion of  the  nature  of  scirrhus. 

Carcinoma  atttwks  the  kidney  twice  iv^  often  in  men  as  in  women,  and 
iistially  in  the  latter  half  of  life,  nculy  all  the  cases  occm-ring  after  forty' 
five.  Cancer  has  a  more  protracted  course  in  the  kidney  than  it 
generally  runs  in  other  i^bdominsd  organs,  lasting  in  some  cases  four  or  five 
years  or  even  longer,  ami  resulting  in  a  tumour  of  enoi-mous  size,  weighing 
15  to  20  or  more  lbs.  In  the  Middlesex  Hospitid  Museum  there  is  a 
cancerous  tumour  weighing  51  lbs.  from  the  left  kidney  of  a  boy  aged 
eight  years. 

The  symptoms  aie  ha?maturia,  often  copious  and  most  marked  in  the 
early  stage  ;  the  appearance  of  a  tumour  in  the  lumbar  region,  which 
grows  steadily  j  and  the  oecurreuce  of  aching  and  neuralgic  puns  or  of  a 
sense  of  weight  in  the  side.  Varicocele  is  present  sometimes  on  the  left 
side  as  a  remote  sign  ilue  to  ol)stn'rtion  of  the  spermatic  vein  ;  and  the 
wasting,  anaemia,  and  loss  of  strength  common  to  cancer  in  other  parts 
are  present  here,  nor  is  evidence  of  secondary  deposits  w^anting,  at  all 
events  in  the  kter  stages. 
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As  regards  treatmcTit,  most  of  the  oases  offer  no 
disease  not  l>eing  discovered  till  too  far  advanced  for  erftdic^tioiL  h 
cases  wliieh  ure  diiignosed  eiuiy,  before  &econdAry  infection  h»a  ocgiuwd, 
nephrectomy  nhiy  be  poi  foriniul  ivitli  some  hope  of  euro.  Dr.  Jamei  ImmL 
in  ISlJi,  reported  nisi  ciises  so  tre^ited,  of  which  thre«  ended  in  reoorer^. 

Epilhelioftui  is  met  with  in  rare  instances.  The  celh  of  which  the  grwrtk 
is  coiii posed  are  more  often  cylindi  ically  arnin!;c<J,  and  are  t'oluninjir  ia 
shape,  with  rounded  free  extreraitiea  and  a  clear  protojdasm.  Both  tk 
cells  and  their  arrangement  resemble  very  closely  what  obtains  in  thM 
convoluted  tubes,  even  to  the  maintenance  of  a  central  lumen  ;  and  iimm 
accuHitely  repe^^ited  in  the  secondary  deposits. 

Instances  are  upon   recortl   of  squamous  epithelioma  j  li» 

kidney  primnrily.      In  a  case  publisher!  by  Kobin,  and  quoto*  tru, 

the  cells  resembled  the  i)^Lvement  variety,  and  were  rcmarkaiiie  lor  iheir 
size,  measuring  iV^h  of  a  millimetre  in  length.  No  neats  were  found 
as  in  an  ordin:iry  cutaneous  epithelioma. 

In  another  case,  recorded  in  the  Middlesex  Hospital  R«^port  for  18?t 
the  tinnour  of  the  left  kidney  weighed  28  lbs.,  the  iiulk  being  i In e  htrg^Itr 
to  calculous  pyonephrosis ;  there  was  in  afidition  soft  new  growth  arising 
in  the  pelvis  of  the  kidneyj  and  secondary  deposits  in  the  lungs^^  liver,  and 
retroperitoneal  glands,  all  of  which  possessed  the  mici-oscopical  featitrtf 
of  squamous  epithelioma.  The  patient  was  an  old  woman  of  i?fghtj*twa 
In  this  case  the  origin  of  the  new  growth  appears  comparable  to  tlul 
arising  in  the  gall-hhuldcr  in  connection  with  gall-stones. 

Banign  tumours, — Mtfxoim  sometimes  attiicks  the  kidney  and  rapidly 
tlevelops  into  a  large  soft  tumour.  A  case  of  this  sort,  occurring  in  ik 
man  of  thirty-nine,  causing  death  within  a  year  from  the  first  dUcoveiT 
of  the  tumour,  without  metastasis  or  hsgmaturia,  and  with  symptomf 
only  of  pressure  and  wiisting  with  some  abduminal  pain,  is  recorded  in 
the  Middlesex  Hospital  Report  for  1895. 

fllltm.^  jiajdllomn  is  found  in  the  renal  pelvis  in  rare  instancea.  Ltttt 
this  disease  in  the  bladder^  it  causes  severe  hipmaturia  sometimea  aooooi- 
jMiriied  by  fragments  of  detached  villi.  Enlargement  of  the  kidney  18  not 
marked,  but,  as  in  other  cases  of  renal  haemorrhage,  there  may  bo  castt 
of  the  ureter  to  indicate  its  source. 

Adrenal  tumours  and  Accessory  adrenal  tumours,  which  hare  a 
Buperfici  1  resemblance  to  sitreoma  and  are  fre<juently  mistj^ken  for  it^  ariie 
in  the  supnir«nal  body,  or  in  disconnected  portions  lying  either  fr^e  in  the 
immediate  vicinity  or  embedded  in  the  cortex  of  the  kidney  l>eneath  it» 
capsule.  They  contuiii  fat,  an<l  have  been  descnl»e<l  as  renal  lipoma  ;  hut 
wlien  the  fat  is  removed  by  solution  in  ether,  the  identity  of  the  structnnJ 
with  that  of  the  fascicula  reticulosa  of  the  suprarenal  is  evident  enough, 
and  from  analogy  with  similar  developments  in  connection  with  the  th\"rciid 
gland.  Yirchow  has  proposed  for  these  tumours  the  term  **  struma  supra- 
renalis,"  and  the  accessory  forms  are  referred  to  in  modern  Oerman 
literature  aa  nutlignant  struma  of  the  kidney.  When  either  the  entire 
gland  or  one  of  these  included  i>ortions  takes  on  rapid  growth,  a  tmuour 
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ps  formed  which,  both  on  account  of  its  size  and  teiidcucy  to  metastatic 
aovelopment,  l>ecoiDcs  dangerous  to  health  and  life. 

An  extM^llent  example  of  this  uncommon  forai  of  tumour  was  removed 
by  me  from  a  man  age«l  forty-three.  Many  unsuspected  secondary  nodules 
were  obseived  in  the  liver  during  the  operation,  and  there  was  alao  a  hard 
nodtde  attached  to  the  temporal  region  of  the  skiilL  The  case  was 
published  in  the  first  volume  of  the  iJrifish  Medical  Journal  for  1893  ;  and 
I  there  drew  attention  to  the  analogy  of  this  form  of  tumour  to  the  rare 
variety  uf  goitre,  associated  wnth  secondary  deposits  structurally  identical 
with  the  thyroid  gland  in  the  bones  and  viscera;  I  puldished  an  instance 
of  this  kind  in  the  Trfin.^arfh  fL><  of  the  Piftlnifuifh'al  Soiidff,  vol.  xxxi. 

Diagnosis  pjid  Treatment  of  renal  tumours. — The  recognition  of 
adrenal  or  accessory  adrenal  tumours  as  solid  growths  of  the  kidney  is 
not,  as  a  rule,  a  matter  of  difficulty  j  but  to  distinguish  between  them 
and  other  renal  tumours  i^nthout  microscopic  examtmition  is  at  present 
impossible*  Adrenal  growths,  however,  do  not  run  so  rajjidly  fiital  a 
course  as  sarcomata  ;  they  arc  not  bilateral  like  some  of  the  congenital  or 
infantile  forms  of  the  latter  disease,  and  when  atlecting  the  suprarenal  body 
itself  do  not  cause  hiematuria.  These  tumours  may  be  removed  with  a  fair 
prospect  of  cure,  and  a  snccessfid  case  is  recorded  by  Dr.  James  Israel  in 
a  man  of  forty^wo  who  w^as  rcpirted  w*ell  a  year  after  the  of>eration. 

Malign:int  growths  of  the  kidney  are  for  the  most  part  rounded, 
emixith,  or  lobulated,  and  with^jut  the  shai^  edge  possessed  by  the  s|>leen 
or  liver  ;  in  the  infiltrating  forms  the  tumour  retains  something  of  the 
original  shape  of  the  kidney,  though  no  trace  of  the  glandular  substance  may 
remain.  With  the  exception  of  the  comjmratively  rare  ciises  in  which  the 
kidney  is  invaded  by  sarcomatous  growth  from  the  hilmn,  the  new 
development  almost  invariably  begins  in  the  cortex  and  spreads  thence  to 
the  pyramids ;  sometimes  it  invades  the  pelvis,  ureter,  nt  renal  vein,  or 
even  the  vcTia  cava.  In  this  way,  or  by  pressure  on  or  infiltration  of  the 
walls  of  the  vena  cava,  or  aorUi,  obstruction  is  caused  which  may  lead  to 
oadema  or  gangrene  of  the  lower  extremities,  or  to  etFusion  into  the 
peritoneal  cavity. 

As  a  general  nde  the  tumour  is  contained  within  the  proper  capsule  of 
tbe  kidney,  which  may  be  thickened  and  covered  with  dilated  veins,  or  may 
be  continue  d  by  fibroiLs  tracts  and  disscpimentu^  into  the  substjuice  of  the 
new  growth,  rendering  attempts  at  intracapsular  enucleation  dangerous  or 
im|iossible.  In  exceptional  cases  the  capsule  is  perforated,  and  neigh- 
bouring organs,  or  the  pariet^s,  are  infected  by  continuity.  The  consistence 
of  the  mass  is  affected  by  caseous,  fatty,  or  colloid  degeneration  of  its 
substance,  or  by  extensive  hitmorrhagic  effusion. 

Tumonrs  of  the  kidney  occupy  a  charact^^ristic  position  deep  in  either 
lumbiu^  region,  for  the  most  part  high  up  within  the  cavity  of  the  alwlomen  j 
but  when  small  and  nonadherent,  they  descend  with  inspiration :  when 
large,  they  extend  towards  the  pelvis  and  across  the  middle  line  of  the 
abdomen,  There  is  often  some  bulging  in  the  loin,  and  in  any  case  the 
mass  should  be  more  easily  felt  from  behind^  and  should  play   freely 
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between  tlie  hands  placed  over  the  abdomen  and  tho  loin.  The  deacoBt 
of  a  renal  tumour  ou  iospinition,  though  distinct  enough  to  disttogmiA 
it  from  a  swelling  of  pelvic  origin,  is  very  much  more  limited  thiia  ta  tU 
case  of  the  liver,  spleen,  or  stomach,  or  growths  connected  with,  thesii ;  iid 
lateral  movement  is  practically  nut  permitted  at  all.  The  iiiiailiiMi  % 
towards  the  centre  of  the  aklomen,  the  tumour  toeing  close  up  to  tlwilnL 
with  the  colon  in  front ;  and,  if  the  mass  be  not  too  iarge^  there  H  an  un 
of  resonance  above  and  below  it,  separating  it  from  the  liver  aborr,  »od 
continuous  with  the  resonance  in  the  hypogastrium  below. 

Very  large  tunioiu"s  on  the  left  side  may  displace  the  ispl«M?n  and  M4>mi^ 
towards  or  beyond  the  middle  line  ;  and  on  the  right  eid©  may  renck  tk 
diaphragm,  diijplaeing  and  tiltiuj^'  thf  liver,  so  that  its  edge  occupMi  & 
vortical  instead  of  a  horizontal  position  near  the  middle  line  <rf  Uie 
abdomen^ 

In  the  majority  of  cases  the  growth  begins  at  one  or  olier 
extremity  of  the  kidney,  more  often  at  the  upper.  Tho  mas^  htwA 
is  then  definitely  encapsuled ;  and  when  small  and  situjit^Hi  deep 
under  the  margin  of  the  thorax  is  very  difficult  to  make  out,  Boi 
as  these  are  the  cases  which  are  most  favourable  for  operative  trei^ 
ment,  the  tumoiu"  and  kidtiey  being  usually  readdy  separated  and  ttiK 
attended,  in  the  e-<irly  stjige  at  le;tst^  by  secondary  growths,  it  is  of  the 
utmost  importance  to  diagnose  them  early.  Their  presence  is  indicattil, 
before  the  recognition  of  a  tumour,  by  hiematuria,  often  very  profuse  afid 
coming  on  independently  of  shuck  or  exertion  ;  and  by  pain,  tendertiisi, 
or  discomfort  in  one  or  other  loin*  With  the  aid  of  a  thorough  examinft- 
tion»  under  an  anaesthetic  if  necessary,  even  a  small  swelling  can  be  mad* 
out  through  thin  abdominal  walls  j  and  this,  together  with  the  other 
symptoms,  is  sufficient  to  warrant  an  exploratory  incision  which  iii*T 
finally  show  the  necessity  for  removal  of  the  kidney.  This  opinion  hm 
been  illustrated  by  two  cases  diagnosed  and  operated  upon  by  Dr.  Jam« 
Israel  of  Berlin  (the  growth  being  no  larger  than  a  cheny  in  one  inst 
both  of  which  ended  in  complete  recovery ;  the  patients  reported 
selves  three  years  after  operation. 


Cysts  op  the  Kidney 

Simple  or  serous  cysts,  which  are  met  with  for  the  moet  part 
kidneys  of  elderly  people,  may  attain  considerable  size,  and  so  eons 
a  troublesome  disease.     They  cause  no  symptoms  except  those  due  to 
liheir  size  and  to  the  pressure  they  exert  on  surrounding  organs.  ^ 

These  simple  cysts  arise  in  the  cortex  of  the  organ,  and  project  tOH 
relief  from  its  surface,  the  rest  of  the  kidney  Wing  healthy  and  function- 
ally  active  ;  or  it  may  be  granular^  or  more  or  less  atrophied  fixim  the 
pressure  of  the  cyst  itself.     Sometimes  a  eommunicatioD  is  established 
between  the  cyst  and  one  of  the  calyces  of  the  kidney. 

The  contents  of  the  cyst  are  fiuid,  containing  a  small  quantity  of 
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•Ibumin  and  a  little  salino  matter ;  Lut  rarely,  if  ever,  any  urinary 
■ngrediimtfi.  Occasiomill}^  they  coiitiiin  blood  from  tho  rupture  of  blood- 
ireflsek  in  their  walls»  aind  sometimes  a  jelly-like  or  colloid  material 

Their  exiict  mc>de  of  origin  is  uncenairi. 

Symptoms.  —  Simple  renal  cy^ts  begin  insidiously,  grow  slowly, 
presc^nt  themselves  first  in  the  loin,  or  in  the  lumbar  area  of  the  front  of 
the  belly,  and  may  be  so  bard  at  first  as  to  be  mistaken  for  solid  growths. 
As  they  increase,  they  gradually  encroiich  upon  the  gre^iter  part  of  the 
abdominal  cavity  ;  their  point  of  attachment  ceases  to  be  es  en  approxi- 
inately  ascertainable ;  and  in  woman  they  may  give  rise  to  the 
Buspicion  of  ovarian  tumour.  As  they  grow  they  tend  to  spread  out  the 
renal  substance,  so  that  a  good  jmrt  of  tho  kidney  may  be  stretched  in  a 
tbin  layer  over  the  atttiched  part  of  the  cyst  wall 

Diatjnom. — The  difficulties  which  surround  the  diagnosis  of  these  very 
rare  cysts  are  extremely  great ;  for  not  only  may  thry  ho  mistaken  for 
hydatid  of  the  kidney,  hydronephrosis,  and  other  renal  tumours  and 
perinephric  fluid  collections,  but  it  may  alsn  be  almost  impossible  to 
distingiush  them  from  ^aVul  tumours  in  the  parietes,  from  hepatic  or 
splenic  cysts,  or  cysts  of  the  omentum,  mesentery  or  pancreas,  from 
malignant  cystic  tumours  springing  from  the  iielvis  or  elsewhere  within 
the  bully,  and,  sometimes  in  women,  from  ovarbm  cysts. 

Tnafmeftt — Wben  they  l*erouie  so  large  as  to  be  inconvenient  they 
shoubl  be  tap|ied  ;  if  they  refill,  they  should  be  laid  open  and  the  etlgcs  of 
the  cyst  stitched  to  those  of  the  wound  :  the  cyst  will  then  collipse,  and 
probtibly  close.     Smaller  cysts  should  be  excised  from  the  kidney. 

General  cystic  ukgeneration  of  tijk  adult  kfdnky. — This  is 
the  result  of  a  degenerative  process.  The  whole  kidney  is  converted  into 
a  vast  number  of  eunglomeratcd  cysts  of  varying  size,  which  leave  scarcely 
any  portion  of  the  glandular  structure  unchanged,  and  give  a  greatly 
increased  bulk  to  the  organ,  whieh,  while  retaiixing  the  renal  shape^  may 
be  ten  times  the  bulk  of  the  normal  kidney. 

The  cortical  and  medullary  portions  are  alilco  replaced  by  the  cysts 
which  bulge  the  capsule  and  protnule  on  the  s^irface  as  ti-anslncent  sacs. 
^thB  cyatfi  vary  in  size  from  microseopic  dimensions  to  that  of  a  grape  or 
walnut ;  the  largest  being  often  in  the  centre  of  the  organ. 

The  fluids  contained  are  clwir,  jjale  straw -col  our  cil,  dark  yellow, 
purplisb,  or  deeply  blo'd-staineil  In  consistence  these  contents  fire  lim- 
pid, serous,  viscid,  colloid ;  or  tiudiid,  caseous,  and  abnost  solid.  Occa- 
sionally  they  are  purulent;  sometimes  even  solid,  in  which  case  they  consist 
of  molecules  of  fat,  epithelium,  and  crystals  of  cholesterin,  uric  acid,  or 
trifile  phosphates.  The  cysts  do  not  communicate  wiih  tho  pelvis  or 
ciilyces,  nor  with  e^ieh  other.  They  are  closed  cavities,  whose  walls  are 
excessively  thin,  and  lined  by  a  delicate  layer  of  epithelium.  They 
proliably  owe  their  origin  to  expansion  of  parts  of  the  uriniferous  tubules 
and  atrophy  of  the  interstitial  tissue.  The  original  renal  substance  is  in 
some  phiccs  wholly  removed,  in  other  places  small  portions  between  tho 
cysts  remain  unchanged. 
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Scimetimes  the  rena!  pelvis,  but  not  the  ureter,  13  much  dilated.  Tk* 
dilatation  is  due,  not  to  obstruction,  but  to  dragging.  In  one  oC  ar 
cases  the  pelvis  was  enormously  dilated.  Both  kidneys  are  oomOKKilj 
affected.  Dr.  Dickinsun  found  only  one  case  out  of  twenty -aix  in  whiA 
the  disease  was  confined  to  one  kidney.  A  piitient  from  whom  I  rcmoTed 
a  kidney  of  this  kind  nearly  four  years  ago  is  still  alive  and  well 

"  Congeries  of  Renal  Cysts ''  are  sometimes  congenital,  and  lead  U» 
enormous  abJominal  distension  of  the  foetus  in  ut«ro,  with  •erio^ii 
difficulty  in  pirtnrition.  Cystic  degeneration  is  a  cause  of  death  of  \^t 
fo?tU3  in  utero  or  during  birth ;  and  it  iu  sometimes  found  afisodaied  with 
various  malformations,  such  as  talipes,  cleft  palate,  and  imperfonite  aili& 
The  observations  of  Naunyn  led  him  to  regard  the  condition  as  one  of 
adenoma.  Courbis  would  prefer  to  call  the  condition  epithelioma,  but  for 
the  meaning  usimlly  associated  with  that  woi^.  "  In  the  early  stagis  the 
cyst  walls  bave  a  membrana  propria,  and  are  lined  with  teeselated  epi- 
thelium, which  in  advanced  spocimens  is  dilKcult  of  detection.  When  tlie 
disease  is  not  far  advance^lj  the  renal  pelvis  is  c>abily  recognised  ;  but  m  the 
later  stages  it  becomes  filled  with  fatty  tissue."  The  ureter  is  narrow  and 
the  vessels  are  small.  "  Minor  degrees  of  the  affection  are  not  incom- 
patiblo  with  life,  and  sevoi-al  instances  are  known  in  which  such  kidnep 
have  been  found  in  adult  indi^iiluals,"  Mr.  Shattock  has  advanced  the 
opinion  that  in  these  kidneys  there  is  a  combination  of  mesouephro6 
(Wolffiaji  bmiy)  with  the  metancphros  {true  kidney);  and  that  the  CfsU 
may  be  regarded  as  arising  in  remnants  of  the  mesonephix>s  embedded 
in  the  true  kidney.  It  cannot  be  said  that  there  is  nothing  to  supporl 
the  view  that  the  condition  depends  on  obstruction  of  the  urinary  panag^ 
though  in  the  fcelus  as  in  adults  obstruction  in  the  ureter  leads  to  dOiilft- 
tion  of  the  kitlncy,  but  of  tlie  nature  of  hydritnephrosis. 

Sf/mpfoms,  -The  clinical  history  uf  this  disease,  according  to  WkUei^l 
and  Moxon,  is  much  the  siime  as  that  of  Bright's  disease,  **of  whicL^^l 
notwithstanding  their  vastly  different  appearance,  these  enormoua-lookiug 
tumours  form  oidy  a  variety.  The  cysts  are,  in  short,  an  excessive  pro- 
duction of  tliat  miiuiter  cystic  condition  of  the  kidney  which  we  have 
already  described  as  occuiring  in  gramilar  kidneys."  As  with  granular 
kidneys,  so  with  the  large  cystic  kidney*  hypertrophy  of  the  heart  is  noft 
infrequently  associated.  In  one  of  my  cai^es  the  left  ventricle  was 
much  hypertrophied,  the  right  kidney  was  convert4id  into  a  cxingories  ol 
cysts,  the  secreting  structure  almost  gone,  and  the  pel \  is  enomiousl 
dilated ;  the  left  kidney  was  large  and  grainilar,  had  a  wasteil  cortex, 
was  puckered  in  places  on  the  surface. 

The  sidijects  of  the  laige  cystic  kidney  (not  congenital)  are  more  often 
men  than  women  ;  and  are  always  adults,  the  miijority  l^eing  |>crsons  at  or 
past  middle  age.  In  six  cases  the  ages  of  the  patients  were  thirty  nine* 
fifty,  sixty-five^  two  between  thirty  and  forty,  and  one  twenty-one  years 
respectively.  Out  of  21  crises  mentioned  by  Dickinson,  the  ages  of  I 
were  between  forty  and  forty-nine.  In  this  form  of  disease  there  is 
tendency  to  dropsical  eti'usions;   but  pain  in  the  loins  and  haemal 
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eepeciallj  tte  latter,  are  frequent  and  pronounced  symptoms,  arid  are 
useful  in  diagnosis, 

Wht^n  onJeraa  occura  in  a  eaee  of  cystic  kidney,  it  is  the  meohafiica! 
effect  of  pressure  of  the  tumour.  The  characters  of  the  urine  are  like 
ihose  of  the  granular  kidney.  It  is  jmle  in  colour,  abundant  in  quantity^ 
of  h>w  specific  gravitVt  and  albuminous  even  \vhen  not  admixed  with  blood. 

C<:)agtila  and  granular  casta  are  occasionally  found  in  the  urine,  and 
more  rarely  pus  in  small  amount. 

However^  the  symptoms  are  not  always  very  obvious. 

In  oue  case,  the  specimeo  of  which  is  in  the  Ilunterian  Museum,  the 
patient  at  sixty-seven  died  of  apoplexy  ;  his  vei^sels  were  atheromatousi 
and  his  he^art  weighed  only  9  J  ounces,  Both  kidneys  were  enlarged  and 
cystic  ;  their  state  had  not  been  recognised  durin*:  hfe. 

In  another  case^  the  patient,  a  sailor  aged  lifty,  presented  symptoms 
of  brain  disease,  became  delirious,  and  died  in  a  few  days.  Both  kidneys 
were  almost  entirely  converted  into  congeries  of  cysts. 

In  a  third  case,  a  shoemaker  had  severe  pain  in  the  loins  and  along 
the  course  of  the  ureters  for  five  years ;  his  urine  was  scanty,  and 
always  mixed  with  blood  or  pus.  The  other  symptoms  were  numb- 
ness of  the  right  leg,  frequent  severe  headache,  and  occasional  cedema  of 
the  lower  limbs.  Both  kidneys  Were  large  and  cystic,  and  the  ureters 
were  dilated. 

D/V7/;n/m?,— \Mien,  with  a  sallow  complexion,  hypertrophy  of  the 
heart,  and  increased  arterial  pressure,  are  found  the  above  characters  of 
the  urine  and  a  tumour  in  each  of  the  renal  regions,  or  a  tumour  in  one 
and  an  increased  fulness  in  the  other,  the  diagnosis  of  *' large  cystic 
kidney  "  is  pretty  clearly  indicated. 

The  tumour  will  probably  be  yielding  ;  but  it  does  not  fluctuate,  and 
it  presents  the  usual  topographical  churacters  of  renal  tumours  in  general. 

In  the  late  sUiges  of  the  disease^  obstinate  vomiting,  convulsions, 
suppression  of  urine  and  coma  supervene,  and  then  follows  death. 

Death  sometimes  occiu's  from  exhaustion  brought  on  by  hiematuria ; 
sometimes  from  bronchitis  or  pneumonia ;  sometimes  from  cedema  of  the 
lungs,  and  sometimes  from  some  quite  independent  cause.  Of  the  three 
fatal  cases  in  my  list,  one  died  of  lironchitis,  congestion  of  the  lungs,  and 
morbus  cordis  ;  one  of  epithelioma  of  the  tonsil  and  soft  palate  ;  and 
the  third  of  epithelioma  of  the  penis. 

When  death  is  caused  immediately  by  the  state  of  the  kidneys,  the 
manner  of  death  is  most  frequently  by  uremia.  The  progress  of  the 
disease  is  not  usually  very  rapid,  from  two  to  five  years  being  a  common 
period, 

Trmimtfii. — This  should  be  based  upon  the  same  principles  as  that  of 
interstitial  nephritis-  iloderate  stimulation  of  the  skin  and  bowels,  with 
the  avoidance  of  excess  of  nitrogenous  food  or  exposure  to  unnecessary 
cold  or  exertion,  so  aa  to  keep  the  pro<iuct!on  of  nitrogenous  waste  down 
to  the  lowest  point  while  promoting  elimination  "\icariously,  constitute 
the  best  general  methods.    As  regards  drugs^  a  laxative  mixture  containing 
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iron  is  the  most  efficacious ;  and  if  the  beart  show  signs  of  feebleness 
Btrychoine  and  digiulig  may  be  added  with  a<lvantage. 

The  surgeon's  aid  will  not  often  avails  owing  to  the  frequency  of  the 
bilateral  incidence  of  the  disease ;  and  when  unilateral,  unless  the  size  he 
very  inconvenient,  no  surgical  treatment  is  called  for.     However,  in  t 
out  of  three  cases  in  which  I  have  removed  such  kidneys  the  p&Ueiits 
have  recovered. 

Paranephric  cysts  are  neither  developed  in  the  kidneys  nor  are  tl^f 
due  to  a  dilatation  of  the  renal  cavity  or  pelvis.  They  encroach  iqioo 
the  surface  of  the  kidney  from  without^  and  if  they  have  any  com* 
munication  with  the  interior  of  the  organ,  it  is  only  secondary  and  due  to 
a  tistulous  passage  formed  between  the  cyst  and  the  kidney. 

Such  eases  must  be  treated  like  hydatid,  simple  cysts,  and  hydrcK 
nephrosis ;  namely,  they  should  be  o]>ened  and  drained,  the  edges  oif  tlk6 
cyst  being  stitched  to  those  of  the  wound  in  the  abdominal  parietas:  or 
they  should  be  entirely  excised. 
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Hydatid  cysts  form  tumours  in  connection  with  the  kidney.  The 
kidney  stands  third  in  order  amongst  the  viscera  favoured  by  this  parasite^ 
being  thus  more  frequently  affected  than  any  other  organ  or  tissue  of  thi 
body  except  the  liver  and  lungs. 

The  left  kidney  seems  to  be  affected  nearly  twice  as  frequently  as  tbs 
right;  owing  perhaps  to  the  shortness  and  directness  of  its  arterial  bianch. 
The  cyst  may  be  immediately  beneath  the  capsule,  or  lodged  deeply  in 
the  substance  of  the  kidney*  In  either  case,  as  it  grows  it  forms  sn 
elastic,  rounde*!,  and  sometimes  fluctuating  tumour  projecting  from  the 
surface  of  the  organ.  The  whole  kidney  may  ultimately  be  destrovad 
by  the  cyat,  which  may  come  to  fill  a  large  part  of  the  abdominal  caviQ  j 
but  in  the  majority  of  cases  it  remains  quite  small,  and  does  not  exoesd 
the  size  of  an  t^  or  an  orange,  because  the  contents  of  the  cysts  find  sii 
escape  by  the  ureter. 

A  renal  hydatid  cyst  may  burst  into  the  pelvis  of  the  kidney  of 
into  the  intestine  or  !ung  Sir  William  Roberts  tells  us  that  it  \m  % 
natural  tendency  to  discharge  its  contents  by  the  ureter  ;  and  out  of  63 
cases  collected  by  him,  hydatids  were  discharged  by  the  ureter  in  53 ; 
in  47  the  cysts  opened  into  the  pelvis  of  the  kidney  only;  in  1  into  the 
pelWs  of  the  kidney  and  the  lung ;  in  3  into  the  intestine ;  and  in  1 
into  the  stomach,  as  well  as  into  the  renal  pelvis.  In  1  case  ths 
opening  was  into  the  lung  only ;  in  2  the  cyst  was  opened  artificially, 
and  in  8  crises  it  did  not  open  at  alL  Eoberts  states  that  there  is  no 
authenticated  case  of  a  hydatid  cyst  of  the  kidney  opening  in  the  loin, 
and  that  Iiayer*a  two  cases  which  so  opened  were  hydatids  in  the  muscolir 
tissue  of  the  lumbar  region.  In  a  third  case  there  was  post-mortem 
proof  that  the  cyst  was  unconnected  with  the  kidney. 
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St/mptoms. — In  some  instances  there  are  no  symptoms,  and  the  cyst  is 
met  with  as  a  po«tr mortem  surprise.  In  others  there  are  no  symptoms 
until  the  cyst  bursts,  after  the  common  manner  of  the  disease,  into  the 
renal  pelvis,  when  attacks  of  renal  colic  begin  and  recur  from  the 
passage  of  the  daughter  cysts  anil  portions  of  the  hydatid  membrane 
along  the  ureter  In  a  third  cUiss  of  cases  there  i;^  an  abdominal  tumour, 
"with  or  without  the  symptoms  excited  by  the  escape  of  the  contents  of 
the  cyst  along  the  urinary  passages* 

In  18  out  of  63  cAses,  according  to  Roberts,  a  tumour  in  the  side 
was  discernible  during  life,  and  varied  in  size  from  an  orange  to  ati  adult 
head.  Fluctuation  u  not  always  to  be  detected,  either  because  of  the 
extreme  tension  of  the  cyst  walls,  or  because  of  the  small  proportion  of  fluid 
to  daughter  and  grand -daughter  cysts.  The  hydatid  thrill  or  fremitus  has 
been  seldom  observed.  The  hydatids  discharged  by  the  urethra  are  in 
various  states ;  broken  or  entire,  as  fragments,  or  as  vesicles  simply  col- 
lapsed. There  may  be  one  or  two  only,  or  scores  of  vesicles.  Some  con- 
tain only  water,  others  have  minute  cysts  ivithin.  Crystals  of  uric  acid 
have  been  found  U'lhering  to  them  ;  crystals  of  triple  phosphates,  uric  acid, 
and  oxalate  of  litnc  have  been  found  within.  When  the  parent  cyst  has 
BUppuratei!  l>efore  bursting,  pus  is  discharged  as  %vell  as  hydatids.  Blood 
is  sometimes  discharged  in  the  urine.  In  a  c^ise  of  which  I  have  noles^ 
the  cysts  were  mixed  with  largo  quantities  of  pus  in  the  urine ;  hut  some 
of  the  smaller  and  unruptured  cysts  contained  the  ordinary  clear  &dine 
and  non-album  in  on  3  fluiil  characteristic  of  hydatids.  In  some  cases, 
hocjklets,  shreds  of  hydatid  membranei  and  oil  particles,  but  no  vesicles, 
are  found  in  the  urine. 

In  relation  to  the  discharge  of  hydatids  by  the  urethra,  it  mtist  not 
be  forgotten  that  hydatid  cysts  of  the  liver  have  sometimes  discharged 
into  the  renal  pelvis  ;  and  hydatids  in  the  cellular  tissue  of  the  pelvis^ 
or  in  the  track  of  the  ureter,  have  broken  into  the  bladder  or  ureter, 
and  thus  escaped  by  the  urethra. 

Such  cases  are  infinitely  rare.  Mr.  Birkett  knew  of  one  case  in 
■which  hydatids  were  withdrawn  by  a  catheter  from  the  bladder,  the  cysts 
ha%ing  escaped  into  the  bladder  from  a  hydatid  tumour  between  it  and 
the  rectum.  Other  similar  cases  of  hydatid  tumours  in  this  situation 
opening  into  the  bladder  are  on  record  ;  but  they  are  to  be  distinguished 
from  hydatids  in  the  kidney  by  the  format  inn  of  a  pelvic  tumour,  and 
by  the  prolonged  and  increasing  pressureeffects  upon  the  bladder  and 
rectum. 

The  escape  of  the  vesicles  m:jy  or  may  not  excite  nephritic  colic. 
There  may  be  one  or  several  discharges  at  longer  or  shorter  intervals  of 
a  few  months  or  several  years.  Sometimes  at  the  first  escape  the  cyst 
empties  itself  and  dries  up ;  in  other  cases  there  have  been  numerous 
periods  of  escape  over  many  years,  and  at  uncertain  and  very  variable 
intervals. 

Pain  in  the  lumbar  region  and  along  the  course  of  the  ureter  of  the 
affected  organ,  with  a  sensation  of  something  giving  way,  usually  precedes 
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the  discharge.  Rigors,  vomiting,  spaamodic  colicky  paina,  and  sometime* 
6uppres>iori  of  urine  and  retraction  of  the  testicle,  accompany  the  fioMage 
of  the  vesicles  along  the  ureter,  which  takes  from  a  few  hours  t-i  wrrml 
days  to  be  aecoraplished ;  then  conies  a  period  of  relief  during  thi*ir  *ut 
in  the  bladder^  and  this  is  followed  by  the  distress,  retention,  and  painful 
efforts  to  micmrate  which  indicate  their  journey  through  the  ureUm. 
An  accident,  such  as  a  blow,  kick,  or  fall,  or  the  jolting  of  horseback  or 
carriage  exercise,  may  lead  to  the  nijitiire  of  the  tumour,  and  to  tlit  fini 
or  to  any  subsequent  escape  of  the  vesicles. 

When  a  tumour  exists,  and  is  very  large,  it  m^}''  fill  the  loin,  and  to 
a  greater  or  less  degree  tlie  corresponding  side  of  the  abdonjen.  It  may 
be  quite  round  and  regular  in  outline,  or  present  a  somewhat  uodukled 
surface.  Its  relations  to  the  bowel  and  to  the  ribs  and  surf  ace  are 
the  sarae^  and  are  subjected  to  the  same  exceptions  as  renal  tumours 
generally. 

In  a  case  shown  by  Dr.  Fotheringham  to  the  Glasgow  Pathologici] 
Society  {Wa)  the  patient  had  a  nodulated  tumour,  which  filled  the  rigit 
lumbar  region,  and  caused  pain  and  tenderness ;  the  ordinary  symptoms 
of  Bright  3  disease  were  also  pj-esent.  Within  a  fortnight,  after  Bup- 
purating  and  discharging  pus  and  cysts  by  the  urethra,  the  eymptoma  of 
Bright'a  disease  disappeared. 

Suppuration  may  occur  as  the  result  of  violence  or  of  pnnctiire; 
whether  for  the  purpose  of  diagnosis  or  treatment,  or  iiidejK>ndcndy  of 
either.  If  it  occur,  then  rigors,  fever,  and  increased  pain  and  tensioQ 
about  the  tumour  set  in. 

Prorpio^h. — The  prognosis  of  renal  hydatids  iB  not  alwaya  t]nfavQU^ 
able.  Sir  W.  Koberts'  list  of  63  cases  yields  20  in  which  recovery  wii 
believed  to  have  been  permanent,  and  15  of  which  were  fatal ;  in  the  le- 
mainder  (24)  the  results  were  not  known.  In  10  of  the  fatal  eases  thi 
cause  of  death  was  directly  due  to  the  hydatids  bursting  into  bronchi*  to 
pleurisy,  to  the  effects  of  pressure  of  the  tumour,  or  to  eupjniration  of  ths 
contents.  In  one  case  a  large  renal  calculus  was  found  with  the  hydatidi 
in  a  solitary  kidney,  and  the  hydatid  tumour  opened  into  the  renal  pelvi% 
and  thus  obstructed  the  outflow  of  urine.  In  9  cases  the  causes  of  dootk 
were  unconnected  with  the  hydatids. 

The  duration  of  the  disease  is  uncertidn,  but  often  very  much  proloogri. 
Patients  have  gone  on  passing  vesicles  at  intervals  for  twenty  and  even 
thirty  years.  There  are  no  means,  except  by  waiting,  of  telling  whether 
more  remain  behind  after  some  have  escaped  by  the  passages.  If, 
the  cases  are  left  untreated,  the  prognosis  of  hydatid  tumoia^  of  tkt' 
kidney  ia  more  favourable  than  that  of  similar  tumours  of  other  int^msl^ 
organs,  it  is  because  of  the  tendency  to  rupture  into  the  renal  pclviiL 
When  the  tumour  is  small,  and  situated  in  the  central  parts  of  the  kidney, 
the  evacuation  is  easy  and  safe.  There  is  no  fatal  case  on  recoixi  when 
the  vesicles  have  escaped  by  the  urethra  from  a  renal  hydatid  cyst  whici, 
had  not  given  rise  to  an  abdominal  tumour.  The  discharge  of  pus  with 
the  vesicles  is  not  necessarily  unfavourable ;  patients  have  recoverod  wba^i 
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the  fiiiantitiea  of  pus  discharged  have  been  very  ^eat.  When  the  cyst 
breaks  into  the  pleura  or  bronchi  ihc  probability  of  recovery  is  not  good  ; 
when  into  the  bowel  or  stomacb  it  is  much  more  favourable.  When  the 
cyst  grows  continually,  and  does  not  burst  in  any  direction,  the  dangers 
of  a  large  tumour  and  of  ita  pressure-effects  have  to  be  met. 

Diafjmsis  is  made  certain  when,  with  a  tumour  in  the  renal  region, 
there  is  a  discharge  by  the  urethra  of  hydatid  vesicles  or  of  the  other 
products  of  hydatid  tumour.  If  the  cyst  do  not  rupture  into  the 
renal  pelvis  the  urine  will  present  no  evidence  of  the  nature  of  the 
disease ;  and  if  a  tumour  exists  ivithout  discharging  its  contents  by  the 
ureter  there  is  nothing  to  point  out  the  precise  nature  of  the  enlargement 
except  the  use  of  the  aspiratory  troi^har,  The  renal  origin  of  the 
swelling  must  be  diagnosed  by  the  same  means  as  other  renal  tumours. 
When  vesicles  are  voided  but  no  tumour  exists,  nephritic  colic  generally 
indicates  the  lociility  of  the  hydatids. 

Treatment. — When  a  tumour  increases  without  discharging  by  the 
urethra  the  only  proper  treatment  is  to  cut  down  upon  the  tumour,  and 
having  tapped  and  emptied  it  of  its  fluid  contents^  to  incise  it  and  stitch 
the  edges  of  the  cyst  to  tlie  margins  of  the  parietal  wound.  The  cyst 
should  be  opened  from  the  loin  if  possible ;  if  not,  then  at  its  most 
prominent  or  projecting  point  When  the  kidney  is  very  extensively 
affected,  nephrectomy  will  he  necessary.  When  there  is  no  tumour,  and 
hydatids  arc  discharged  by  the  urethra,  no  surgical  treatment  is  absolutely 
needed  unless  renal  colic  is  frequent  and  severe ;  but  in  my  opinion  it  is 
distinctly  better  to  explore  the  kidney  and  excise  the  cyst.  [Cf.  vol*  ii. 
p.  1140.] 


Diagnosis  of  Renal  from  other  TtJMOURS 


Renal  tumours  are  among  the  most  difRcult  of  abdominal  enlargements 
to  diagnose  correctly.  The  chief  distinctive  points  about  them  are  the 
following :- — 

1,  The  large  intestine  is  in  front  of  the  tumour.  Normally  the  right 
kidney,  unless  enlarged,  lies  a  little  way  from  the  lateral  wall  of  the 
abdomen,  behind  and  to  the  inner  side  of  the  ascending  colon ;  not  in 
close  contact  with  the  abdominal  wall,  and  outside  the  ascending  colon, 
as  the  liver  does*  When  eidarged,  the  asccufling  colon  is  usually  placed 
in  front  of  the  tumour  and  towards  the  inner  side  of  it.  On  the 
left  side  the  descending  colon  is  in  front  of  the  kidney,  and  inclines 
towards  its  outer  side  below  ;  in  some  eases  coils  of  small  intestine 
may  overlie  either  right  or  left  tumour,  if  the  enlargement  be  not 
sufficient  to  bring  the  kidney  into  direct  contact  with  the  front 
abdominal  wall.  AMien  the  colon  is  empty  or  non-resonant,  it  can  be 
felt  as  a  roll  on  the  front  eurface  of  the  tumour,  and  the  anterior 
walls  can  be  felt  to  travel  over  the  posterior  as  oblique  press ui-e  is  made 
upon  the  gut. 
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Bowol  is  never  thus  pkced  in  front  of  a  splenic  tumour,  and  but 
rarely  in  front  of  one  of  hepatic  origin.  Rarely,  if  ascites  is  prenat, 
and  the  liver  is  enlarged  in  an  irregular  and  misshapen  manner,  tlie  miAll 
inteetines  may  float  between  the  liver  and  the  abdominal  parietes. 

As  iin  exception,  a  right  renal  tumour  may  push  the  ascending  colon 
down  instead  of  bearing  the  gut  forwards  in  front  of  itself.  A  tumuor 
of  either  kidney  may  push  the  bowel  to  its  inner  side  towards  or  even 
beyond  the  median  line,  in  which  ease  there  ia  no  resonance  in  front  d 
the  tumour  ( 1  on). 

2.  There  Is  no  line  of  resonance  between  the  kidney  dulness  and 
vertebral  spines,  and  no  space  between  the  kitlney  and  the  spinal 
into  which  the  fingers  can  be  dipped  with  but  little  reaistance,  as  there 
is  between  the  Bpleen  and  the  spine. 

3.  Renal  tumours  do  not  project  or  protrude  backwards  to  any 
marked  extent.  They  fill  up  the  hollow  of  the  loin,  and  may  even  eau«c 
some  actual  fidness  there ;  but  often  there  is  nothing  more  tlian  tie 
effacement  of  the  natural  hollow  of  the  loin.  When  the  tumour  attains 
a  large  size  the  pari e tea  may  be  projected  laterally  to  a  degree  sufficient 
to  be  n})servod  by  a  superficial  glance.  Sir  William  Jenner  says  :  **  Renal 
tumours  never  cause  enlargement  behind.  A  renal  tumour  is  not  ^-isible 
in  the  back,  it  expands  in  front.  A  little  greater  fulness  of  the  loin 
there  may  lie,  but  nothing  like  tumour.  *  ,  .  Tumours  due  to  diseaao  of 
the  kidney  eidarge  in  front;  whilst  abscesses  and  other  lesions  which 
may  simulate  renal  tiunours  often  cause  considerable  posterior  projection," 
A  renal  tumour  may,  however^  as  quite  an  exceptional  thing,  cause 
pointing  on  the  posterior  aspect  df  the  body.  Mr.  Holmes  reports  a  case 
of  pulsating  cancer  of  the  left  kidney  presenting  a  swelling  over  the 
sacrum,  and  causing  oedema  of  the  back  as  high  iis  the  neck. 

4.  "  The  kidney  has  no  sharp  edges.     It  is  rounded  on  every 
and  in  disease  never  loses  this  peculiarity  "  (Jenner).     Whether  solid 
cystic,  and  of  whatever  size,  a  kidney  tumour  is  prone  to  retain 
often  much,  of  its  natural  outline. 

When  the  tumour  involves  only  a  part  of  the  organ,  and  not  the 
whole,  and  therefore  does  not  expand  the  entire  capsule  as  it  grows,  it  is 
unusual  for  it  to  have  the  renal  outline. 

5.  Renal  less  frequently  and  less  markedly  than  hepatic,  splenic^  and 
suprarenal  capsidar  swellings  descend  in  inspiration.  Hepatic  and  splenic 
enlargements,  and  more  especially  the  latter,  are  depressed  by  the  con- 
traction of  the  diaphragm;  whereas  kidney  swellings  are  often  quite 
fixed  in  their  position.  If  the  kidney  and  circumrenal  tissues  have  been 
inflamed^  the  kidney  will  be  bound  down  in  its  natural  situation^  and 
there  fixed ;  but  in  cases  of  new  growth,  where  the  organ  and  parts 
around  have  not  been  the  seats  of  inflammation,  there  may  be  a  consider- 
able degree  of  movement.  I  have  seen  a  renal  tumour  descend  as  much 
as  an  inch  by  a  deep  inspiration,  and  fall  forwards  or  backwards  by  its 
own  weight  with  the  movements  of  the  body. 

Mobility  of  the  tumour  in  respiration  and  by  palpation  is  so  far  from 
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being  rare  that  it  ought  hardly  to  be  enumerated  amongst  the  exceptional 
symptoms. 

6.  As  a  rule,  renal  enlargements  never  invade  the  pehis,  rarely  reach 
the  median  line,  and  frequently  are  eeparatud  from  the  hepatic  diihiess 
by  a  resonant  area. 

Either  a  cystic  or  solid  renal  tumour  may  ultimately  attain  such  a 
size  as  to  occupy  the  greater  part  of  the  abdomen.  Numerous  instances 
of  this  kind  are  recorded  ;  but  they  attract  attention  long  before  this  stage 
is  reached,  and  while  they  are  still  limited  to  one  side  of  the  alxlomen. 

7.  Wbon  the  tumour  is  largo  enough  to  reach  the  front  wall  of  the 
abdomen,  the  most  anterior  point  at  which  it  comes  in  contact  with  the 
parietes  is  commonly  about  the  level  of  the  umbilicus,  or  a  little  higher ; 
the  lateral  wall  between  the  costal  margin  and  the  crest  of  the  ilium  is 
then  also  bulged  outwards. 

H  MTien  malignant  growth  or  abscess  affects  only  part  of  the  kidney, 
the  abdominal  timiour  may  appear  to  be  somewhat  removed  from  the 
strict  limits  of  the  renal  region,  Thua^  when  the  upper  part  of  the 
iidney  is  alone  involved,  there  is  much  upward  bulging,  and  tho  tumour 
may  be  felt  in  the  part  usually  occupied  by  liver  or  spleen.  In  malignant 
disease  of  the  right  kidney  I  have  seen  the  tumour  occupy  a  great  part 
of  the  right  hypochondriac  region,  and  simulate  a  hepatic  tumour. 

8.  There  is  a  symptom  which  occurs  in  large  tumours  of  the  left 
kidney,  and  not  in  splenic  enlargements,  namely,  varicocele  of  the  left 
side,  which  gi-adually  increases  with  the  growth  of  the  tumour.  In  one 
case  I  operated  upon»  the  varicocele  was  very  large,  and  the  spermatic  vein 
with  the  inferior  mesenteric  vein  curved  over  the  front  and  inner  side  of 
the  tumour,  and  was  enkrged  to  the  size  of  the  ring-finger. 

I  Little  or  no  reliance  can  be  placed  on  the  absence  of  changes  in  the 
urine.  Solid  tumours  do  not  always  cause  haematuria,  nor  do  accumula- 
tions of  pus  in  the  kidney  always  cause  a  discharge  of  piu-ulent  urine* 
The  tumour  may  not  involve  the  cavity  of  the  kidney,  or  the  ureter  may 
be  temporarily  or  permanently  plugged.  Thus  the  uiine  which  is 
passed  may  all  come  from  the  other  kidney  and  be  quite  normal.  On  the 
other  hand,  however,  hsematuria  and  pyuria  associated  with  the  physical 
signs  of  renal  tumour  are  valuable  adjuncts  in  forming  a  diagnosis. 

To  estimate  the  size  of  a  renal  swelling.  As  the  patient  lies  on  his 
back,  place  the  fingers  of  one  hand  flat  upon  the  iho-costal  space  just 
outside  the  erector  spinoe  muscles,  and  those  of  the  other  hand  flat  on 
the  front  of  the  abdomen  just  over  the  hand  which  is  behind.  Then, 
during  expiration,  and  whilst  the  patient's  attention  is  diverted,  a  very 
fair  idea  will  he  obtained  of  the  size  and  weight  of  the  organ  by  depress- 
ing the  fingers  In  front  as  much  as  possible,  and  ti^king  forwards  those 
of  the  hand  behind.  In  thin  persons,  and  with  the  aid  of  an  anfesthetic, 
this  mode  of  examination  is  very  effective.  By  its  adoption  a  renal  swelling 
too  small  to  give  rise  to  dniness  on  percussion  vdW  often  be  detected. 
Excepting  in  children  and  in  persons  much  emaciated,  a  kidney  which  can 
be  brought  entirely  within  reach  of  the  touch  is  either  movable,  misplaced, 
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^^^         or  diseased.     Sir  William  Jennor  points  out  that,  when  tho  lower  dond 
H  and  lumbar  parts  of  the  spine  arc  curved  well  forwards^  the  kidney,  rvm 

H  though  only  of  natural  size,  may  be  sufficiently  prominent  to  be  iflfll 

■  through  the  abdominal  parietes.  TP 

I  Diagnosis. — From  enlargements  of  tho  liver. — Renal   ttimours  ofleis 

^L  dip  down  or  fade  off  so  aa  to  alluw  the  fingers  to  be  depressed  betwecji 

H  the  edge  of  tho  costal  cartilages  and  tho  upper  border  of  the  tamont 

^m  Hepatic  tumours  pass  downwards  from  beneath  the  ribs,  and  eo  RMJjta 

H  do  they  have  any  intestine   in  front  of   them,  the    presence  of   bo^H 

^m  in  front  of  a  tumour  may  be  regarded  as  a  strong  indication  that  it  fc» 

^m  not  its  origin  in  the  Hver,     The  presence  of  jaundice  is  an  imporUnt 

H  indication, 

H  A  tumour  developed  in  the  concave  part  of  the  liver  is  very  likely  to 

H  cause  error  in  diagnosis  ;  especially  hydatiils  in  the  left  lobe  of  the  oi^gui« 

H  unless  accompanied  by  jaundice. 

H  On  the  clinical  confusion  between  movable  kidney,  enlarged  kidnej, 

H  and  tumotirs  of  the  gall-bladder  the  reader  is  referred  to  a  paper  by  tht 

H  author  in  tho  Bntisk  Medical  Journal  for  1895  (vol  i,) 

H  From  enlargements  of  the  spleen. — The  enlarged  spleen  has  not  bowel 

H  in  front  of  it ;  it  generally  presents  a  sharp  or  well-defined  edge,  beneatli 

H  which  tho  fingers  can  be  depressed ;  this  edge  is  in  some  caaea  notched* 

H  There  is  resouiince  between  the  posterior  edge  of  an  enlarged  spleen  and 

H  tho  spinal  column^  and  the  tumour  is  traceable  upwards  benealh  the  rilm, 

H  A  splenic  tumour  is  movable  ;  a  renal  tumour  may  be  so,  but  often  it  is 

H  fixed  in  tho  loin.     Splenic  tumour  will  not  cause  varicocele^  a  renal  tumour 

H^  may  do  so. 

^^H  Tumours  of  tho  suprarenal  capsule  cannot  be  distinguished  clinically 

^^^P        from  those  of  the  kidney ;    the  absence  of  hsematuria  is  an  insufficient 

^^^         guide.     The  distinction,  however,  is  not  clinically  of  importance,  since 

B  new  growths  of  the  suprarenal  capsule,  when  of  any  consequence  from 

their  tinnensions,  involve  the  kidney,  and  sometimes  completely  efface  iL 

From  ovarian  tumours,— With  an  ovarian  tumour  the  intestines  lie 

behind  ;  both  loins  are  resonant;  the  tumour  grows  from  below  upwardai 

Ib  generally  more  central,  and  either  drags  up  the  uterus,  or  can  be  felt 

as  a  swelling  in  the  pelvis  by  vaginal  or  rectal  examination.     An  ovariia 

tumour  exceptionally  has  intestine  in  front  of  it :  (i.)  if  of  small  size,  the 

bowel  may  not  ho  displaced  backwards  by  it ;  (il)  adhesions  may  be 

formed  between  a  coil  of  intestine  and  the  front  surface  of  the  tumour, 

^  so  that  the  bowel  retains  an  anterior  position,  as  in  a  case  of  ovarian 

H  dermoid  with  twisted  pedicle  which  I  removed. 

H  Enlargement  of  the  lymphatic  glands,  in  the  near  neighbourhood  of 

H  the  kidney,  gives  rise  to  a  swelling  very  similar  to  a  renal  tumour.     The 

H  diagnosis  may  be  made  sometimes  by  the  independent  enhirgement  of  one 

H  or  more  lumbar  glands  not  forming  part  of  the  tumour;  by  the  al)nipt- 

H^  neas  of  the  outline  of  the  swelling,  and  possibly  even  by  a  protmaion 

^^^H         from  the  growth  along  tho  spermatic  cord  into  the  scrotum. 
^^H  From  carcinoma  of  the  large  bowel,  from  fiatiUent  or  fsecal  accumtila- 


tions  in  tho  coecnm,  eigmoid  flexure,  or  colon,  renal  tumours  maj  be 
diagnosed  hy  the  absence  of  intestinal  disturbance,  of  general  abdaminal 
pain  and  colic,  of  flatidcnl  distension  and  intestinal  obstructioiL 

The  proximity  of  the  colon  to  the  kidney  renders  the  diagnosis 
between  nephritic  colic  and  intestinal  colic  sometimes  diliicidl.  Sir 
'William  Jcnner  wrote :  "  Nephritic  colic  will  cause  loss  of  power  in  the 
colon,  and  so  induce  constipation,  thus  favoimng  the  idea  that  the  jjatient 
has  intestinal  colic.  Again,  collections  of  stools  in  the  colon  may  be 
mistaken  for  an  eidarged  kidney ;  a  large  enema  will  solve  all  doubt  on 
this  point," 

Fiecal  abscess  or  pent^^hlitia  will  be  distinguished  by  the  marked 
febrile  disturbance,  the  associated  intestinal  symptoms,  the  tenderness 
over  the  front  surface  of  the  part  affected,  and  the  lower  position  of  the 
swelling,  which  will  be  in  the  iliac  rather  than  in  the  renal  region  of  the 
belly. 

Henry  Mokris, 
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DISEASES  :0F  LYMPHATIC  AND 
DUCTLESS   GLANDS 


DISEASES   OF   THE   THYROID   GLAXD 


Introductory  Rkmauks 


Physiology. — The  Btnicture  of  tbe  ili}  roid  glimd  is  well  Icoown  from 
the  descriptions  given  in  the  orditiary  text-books.  It  consists  of  closed 
vesicles  held  together  in  gronpR  or  iraperfect  lobules  by  areolar  tissue. 
The  vesicles  vury  in  mze  from  al>out  0-03  mm.  to  2  mm.  ;  their  walla 
conaiat  of  simple  layers  of  cu1>ical  or  columnar  eintheliimi  tells  without 
any  basement  membrane  ;  their  interior  is  tilled  with  a  yellow  glairy  fluid, 
the  so-willed  colloid  materiab  and  det^ached  epithelium  cells.  In  the 
periphery  of  the  colloid,  vacuoles  are  to  be  seen  in  the  vicinity  of  the  more 
active  cells.  In  the  interstitial  connective  tissue  there  are  plasma  cells^ 
and  its  spaces  may  be  filled,  like  the  vesicleft,  with  colloid  material  The 
blood-vessels  and  lymphatics  reach  the  vesicles  by  means  of  the  iiit<3ratitial 
tissue.  The  capillaries  are  in  close  contact  with  the  epithelium,  and  may 
even  project  between  the  cells, 

Occusioually  incompletely  developed  portions  may  hcie  and  there  be 
found  in  which  an^istomosing  cylinders  of  columnar  cells  occur. 

Special  attention  h;is  been  drawn  of  recent  years  to  ceitain  bodies, 
either  embedded  in  the  thyroids  or  external  to  them,  which,  while 
resembling  thyroid  tissue  to  the  naked  eye,  are  found  to  present  imj>ortant 
6tructural  differences  from  it.  These  l>odies  have  been  called  parathyroids, 
and  were  originally  described  by  Sandstrom  m  1880.  They  are  found  in 
the  lower  animals  as  well  as  in  man.  In  the  dog,  cat,  and  raltbit  there 
are  usually  four  of  these  l>o<lies — two  internal  lying  close  to  the  thyroid, 
and  two  external.  In  man  there  are  usually  fow  external  parathyroids, 
but  the  number  may  be  larger  or  smaller.  These  bodies  were  originally 
supposed  to  consist  of  erabryonic  thyroid  tissue,  which  in  structure  they 
resemble.  They  consist  mainly  of  secreting  cells  arranged  more  or  less  in 
columns  sepamted  by  capillaries.  They,  how^ever,  cont^iin  neither  vesicles 
nor  colloid.  Here  and  there  may  be  seen  drops  of  secretion  which  do  not 
stjiin  darklv  as  does  the  colloid  in  thyroid  vesicles.  The  pirathyroids 
develop  in  advance  of  the  thyroid  itself.  This  fact,  in  coiuiection  with 
their  resemblance  to  adult  structures,  such  us  the  suprarenals  and  the 
carotid  gland,  points  to  their  being  adult  and  not  embryonic  tissues. 

The  knowledge  we  possess  of  the  function  of  the  thyroid  gland  is  of 
compi\ratively  recent  date.  That  the  gland  had  any  important  function 
to  perform  w^aa  not  considered  likely.     Some  supposed  it  was  simply  a 
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pad  to  protect  the  tmcheu  Jtnd  fill  up  the  contour  i>f  the  neck.  Otkn 
imagined  that  it  acted  as  a  kind  of  s^afoty-valve  to  the  vessels  fooditigtbt 
brain.  Sir  John  Siraon  suggested  that  each  loho  had  a  special  niitritiv 
relation  to  the  conespoiiding  cerebral  hemisphere.  The  ituportaiKr 
the  organ  to  life  and  health  was  fir^t  clearly  demonstrated  by  Sc!i 
]  %^\,  who  founrl  thitt  the  removal  of  the  th}Toid  gland  m  dog»  is  niiiiii* 
invariably  followed  by  profound  illness  and  death. 

It  wfi3  next  observed  that  some  animal s,  such  as  rabbi tjn^  bore  tk 
removal  of  thi?  thyniid  well  ;  and  that  sheep  and  monkeys,  aithcui^h 
profoundly  affected  at  firsts  might  sur\'ive  the  operation  for  a  cofickiei»yi 
time.  In  some  of  the  animals  which  sui'vived  the  openition  of  nsDiavaloJ 
the  thyroid  it  was  found  tbut  accessory  thyroids  or  parathyroids  had  bi!€fi 
left.  In  the  rabbit  the  external  parathyroids  are  situated  on  each  ttle  of 
the  trachea  below  ancl  quite  apart  from  the  thyrc»id  proj>cn  HeilC^vlwB 
the  thyroids  are  removed  in  these  animals,  these  jwirathyroids  are  abnr^ 
invariably  left  behind.  In  the  dog,  on  the  other  Imnd,  the  parathyroixb 
are  closely  connected  with  the  thyroid,  and,  as  a  riUe,  are  removed  ali/D^ 
with  it.  These  obser^'ations  suggest  that  the  parathyroids  are  of  pta^ 
importance^  and  that  their  removal  is  ]>r«»bably  the  eatt&e  of  the  rapi<ilT 
fatal  result  observed  constJintly  in  dogs,  and  sometimes  in  other  mnimaU 

It  was  therefore  important  to  oliserve  separately  the  etiects  of  reiiumi]|g 
first  the  thyroid,  and  secondly  the  parathyroids. 

The  first  experiments  on  the  parathyroids  were  fallacious,  becaune  it 
was  not  then  recognised  that  there  are  internal  as  well  as  extemal  pm- 
thyroids,  Vassjile  and  Generali  have  recently  extiqiated  the  four  pan^ 
thyrr»id  glamls  in  ten  tvits  and  nine  dogs.  Nine  of  the  cats  and  all  the 
dogs  succumb43d  within  ten  days,  the  dogs  dying  more  c|uickly  than  the 
cats.  One  cat  survived  six  weeks,  but  was  then  in  a  state  of  cacheooa. 
The  removal  of  two  pfirathyi'oids,  or  even  of  three^  appeared  to  produce 
only  transitory  Bymptoms  j  but  the  sulmequent  removal  of  the  remaining 
one  or  two  resulted  in  acute  symptoms  and  death.  Apparently  the 
internal  and  extei-nal  parathyroids  are  of  equal  importance^  for  it  made 
no  difterence  which  were  removed  first.  The  experiments  of  th«»e 
observer's  are  lx>th  numerous  and  conclusive ;  but  like  all  investigationA 
of  this  kind  they  require  confirmation. 

The  expei-iments  carried  out  by  Edmunds,  previous  to  Va&ssde  and 
Generalise  work^  are  thoroughly  in  accon lance  with  their  results,  H<r 
found  that  if  the  whole  of  one  lobe  of  the  thyroid  of  the  dog,  including 
the  parathyroids,  and  also  tlie  greater  fiart  (two-thiids  or  more)  of  tht? 
other  lobe  be  removed,  the  animal  'will  live  or  die  according  as  the  para- 
thyroid is  or  is  not  left.  In  the  animals  which  survived,  the  removal  of 
the  remaining  parathyroid  at  a  later  period,  in  some  cases  at  aii  interval 
of  six  months  after  the  first  operation,  was  quickly  followed  by  actite 
illness  and  death. 

The  acute  symptoms  8uper\*ening  on  removal  of  all  the  parathyroKli 
in  cats  and  dogs  are  as  follows  : — The  animal  beeomes  dull  and  apathetic 
It  suffers  from  general  muscular  weakness.     Us  gait  beoomes  onstoady. 
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Tremors  and  fibrillar  twitcliings  come  on*  Trismus  and  rigidity  of  the 
posterior  limbs  show  themsehes.  Attacks  of  dyspnten  appear.  The 
appetite  mny  be  iiierciised  at  tirst,  but  is  soon  lost.  Vomiting,  piilpiLation, 
scantiness  of  urine^  and  sometimes  allmmiouria  are  also  observed.  Slight 
convulsions  appear  just  before  death. 

The  syraploms  observed  in  the  dog  on  complete  removal  of  the  thyroid 
gland  agree  with  these  in  every  respect ;  except  that  convulsions  come  on 
earlier  and  are  more  severe  than  when  the  parathyroids  alone  are  removed. 

In  many  instances  conjunctivitis  and  keratitis  have  been  observed  to 
follow  the  totfd  extirpation  of  the  thyroid  gland. 

T^vo  other  important  symptoms  observed  after  the  latter  operation 
remain  to  be  mentioned  ;  namely,  a  fall  of  the  body  temperature  and 
anaemia.  After  a  preliminary  rise,  the  temperature  gradually  falls  and 
becomee  subnormal  lM?foro  death.  Leucoc^^tosis  and  diminution  in  the 
number  of  corpuHcIes  are  also  observed. 

When  the  thyroid  gland  is  totally  excised^  and  the  animal  survives 
the  operation,  it  is  extremely  prolmble  that  one  or  more  parathyroids 
have  been  left  behind  \  but  tins  cannot  yet  be  asserted  dogmatically.  The 
effects  of  removal  of  the  thyroid  gland,  leaving  behind  the  paniihyroids, 
have  been  studied  in  dogs.  When  the  animal  has  recovered  from  the 
immediate  effects  of  the  operation  it  exhibits  no  signs  of  illness.  In 
these  ciises  a  smaU  portion  of  the  thyroid  has  generally  been  left  in 
addition  to  one  or  more  pirathvroids,  Similar  experiments  have  hot  yet 
been  carried  out  in  monkeys  ;  but  the  effects  of  total  extirpittion  of  the 
th\Toid  gland  in  these  animals  have  been  carefully  studied  by  Horsley, 
Munk,  Kilmunds,  and  others.  Two  classes  of  symptoms  have  lieen 
observed  in  them,  the  acute  and  the  chronic.  The  acute  symptoms 
cloflely  resemble  those  oljserved  in  the  dog.  They  appeiir  within  a  few 
days  aft^r  the  operation.  These  symptoms  have  been  siunmarised  by 
Mr,  Horsley  as  follows:  *^ Molimi^  tremor,  clonic  spasm  (paroxysmal),  con- 
tracture, paresis,  paralysis,  Snfmtmty  pira^sthe^ia,  then  ansesthesia. 
Ecjhxfa  gradually  diminished.  Mental  operations  normal  at  first,  are  soon 
diminished  in  activity,  and  then  follow  apithy,  lethargy,  coma,'* 
I  With  these  symptoms  are  associated  subnormal  temperature  after  an 
initial  elevation,  gradual  anorexia  after  voracity,  anaemia,  leucocytosis,  fall 
of  blood-pressure,  failure  of  ntitrition  with  mucinous  degeneration  of  the 
I  connective  tissues,  and  usually  atrophy  and  falling  out  of  the  hair.  It  is  pir- 
ticularly  interesting  that  ^*  the  eyelids  become  puffy^  with  elastic  oedema> 
the  features  grow  heavy  and  coarse,  the  skin  being  rough  in  some  cases, 
and  the  hair  falling  out,"  The  duration  of  life  average^l  alwut  twenty -four 
days.  The  chronic  symptoms  closely  resembled  those  of  myxcedema. 
They  were  observed  in  monkeys  kept  in  a  comparatively  warm  temperature. 

The  first  few  weeks  after  the  operation  were  characterised  Ijy  slight 
attacks  of  tremor  and  malaise^  Then  followed  dnlness  of  intellect, 
diminution  of  energy,  and  apithy  alternating  with  idiotic  activity. 
Persistent  jmresis  and  an  attitude  exactly  resembling  that  of  a  human 
idiot  or  cretin  were  very  interesting  features.     Although  the  animal  fed 


I 


458  SYSTEM  OF  MEDICINE 

voraciously  it  steadily  eniaokttecl.  The  hair  fell  out  in  qii&ntity.  TW 
voice  gradually  altered  until  it  Ijecame  a  hoarse  croak.  The  wcetut  wi* 
finaUy  closed  l*y  cooia. 

In  mau  the  functions  of  the  thyroid  can  he  studied  in  the  condilMm 
known  as  cachexia  strumipriva,  following  on  extirpation  of  the  th^roil 
gland,  and  in  myxcedema.  The  symptoms  of  cachexia  stnunipmi  tml 
those  of  myxmilema  are  identical  and  have  eUewhere  been  fully  deMlibri. 
It  is  not  necessary  to  repeat  what  has  been  there  said  as  to  the  ranonl 
of  these  symptoms  by  the  internal  admjnistmtion  of  the  thyroitl  ^«iid«Qr 
of  some  prejKiration  made  from  it.  The  logical  conclusion  is  that  th« 
thyroid  ghyid  secretes  some  substance  which  is  of  great  imfx>rtance  in  tk 
economy*  The  arrest  of  this  internal  secretion  is  followed  by  th©  changes 
in  mind  and  body  characteristic  of  myxcedema. 

The  statement  has  been  made  that  m  the  foptus,  and  during  eiri? 
infancy,  the  thyroid  ghiiid  is  relatively  larger  than  in  after-life ;  that  iti 
projwrtion  to  the  weight  of  the  body  in  the  new-born  infant  is  1  to  240 
or  400^  at  the  end  of  three  weeks  it  has  hectime  only  1  to  1 160|  and  in 
the  adult  1  to  ISOO,  This  statement  was  originally  made  by  Huschkeut 
1844,  but  by  a  printer's  error  has  been  attributed  to  Krauae  in  the 
various  editions  of  Quain's  AnaUtmfj^  including  the  last  pubUsbcd  in  1895. 
It  is  on  the  face  of  it  extremely  improbable  that  within  three  weeks  of  birtli  i 
the  thyroid  should  shrink  to  a  third  or  even  a  fifth  of  its  ori^niil  weigiitH 
We  have  found  the  thy  mid  gland  of  infants  a  few  days  old  to  varj'  W  ■ 
tween  fifteen  and  thirty  grains,  giving  a  proi>ortion  to  body  weight  ol  1 
to  3000  or  1500.  Dr.  Stephen  Mackenzie  has  published  a  senot  <A 
observations  on  the  weight  of  the  thyroid  body  in  persons  dying  from 
vai-ioiis  causes.  From  these  it  would  appear  that  there  is  no  definite 
variation  in  the  proportion  between  the  weight  of  the  thyroid  gUnd  and 
the  iKxly-weight  in  regard  to  age.  Our  own  observationa  are  perfectly  in 
accordance  with  those  of  Mackenzie, 

Attempts  have  been  made  to  find  the  active  principle  of  the  thyroid 
gland.  The  substance  which  removes  the  symptoms  of  myxoedema  ii 
not  destroyed  by  biiiling  nor  by  desiccation.  Gland  desiccated  app^ 
rently  preserves  its  proijerties  unaltered  for  a  long  time  if  kept  dry  uxl 
not  cx|>osefl  to  the  air, 

Mr,  E,  White  has  prepared  a  powder  in  the  manner  usually  employeii 
for  the  separation  of  ferments,  iind  this  hits  been  found  very  e^cacioia 
in  treatment.  In  the  method  employeii  the  colloid  substance  is  precipi* 
totted  with  calcium  phosphate,  and  it  is  probably  to  the  presence  of  thil 
colloid  that  the  properties  of  the  pow*ler  are  due, 

Rrxis  has  shown  that  the  active  principle  is  not  destroyed  by  boiling 
the  gland  in  a  10  |kt  cent  solution  of  stdphuric  acid,  Baumann  ha* 
endeavoured  to  olitain  the  principle  from  the  precipitate  which  falls  in  this 
fluid  on  cof)lin}^.  This  precipitate  is  removed  by  filtration  and  treated  niih 
alcohol  and  petroleum-ether,  to  remove  fat  and  fatty  acids ;  it  is  then 
dissolved  in  a  I  per  cent  solution  of  caustic  soda.  This  solution  i» 
filtered*      The   precipitate    foiiiied   on   adding  dilute    sulphuric  acid  \$ 
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carefully  washed  and  tlried.  A  brown  amorphous  substance  is  obtained 
in  this  wm^  which  has  l>een  named  "  thvri>iixline/'  as  it  contains  iotline 
in  intinmta  chemical  com  bin  at  ion.  It  is  almost  insoluble  in  water,  and 
is  only  slightly  soluble  in  nlcohol,  although  easily  so  in  dilute  alkalies. 

The  quantity  of  ihyro-iodine  present  in  the  thyroid  has  been  found 
to  vary  considerably.  Only  a  slight  trace  of  iodine  has  been  found  in 
abnormally  large  thyroids.  There  is  less  iodine  in  the  glands  of  children 
than  in  those  of  fidults. 

The  sheep s  thyroid  is  relatively  rich  in  thyro-iodine. 

Thyro-iodine  has  been  found  experimentally  to  be  as  efficient  as  the 
thyroid  gland  itself  in  the  treatment  of  myxctdema.  This  shows  that  it  is 
a  substance  actually  manufaetm-ed  in  the  thyroid.  In  animals  it  is  found 
that  the  amount  of  iodine  present  in  the  thyroid  increases  on  administra- 
tion of  potassium  iodide  and  other  iodide-containing  compounds ;  but 
the  incre^ise  k  most  marked  after  the  use  of  tliyroid  gland  or  thyro-iodine. 

E.  Hutehison  has  obtained  the  colloid  matter  of  the  thyroid  aepa^ 
rately,  and  has  shown  that  it  is  therapeutically  etfective.  '  He  has  found 
that  the  pi-oteiila  of  the  gland  are  two  in  number.  There  is  a  nucleo- 
albumin  present  in  small  amount  which  is  proliably  derived  from  the 
cells  lining  the  vesicles.  The  other  proteid  ia  the  colloid  matter. 
This  in  addition  to  phosphonis  contains  a  considemble  amount  of  iodine. 
By  gastric  digestion  the  colloid  can  be  split  into  two  parts — a  proteid 
part  yielding  albomoses  and  peptones,  and  an  insohd>le  non-proteid  resi- 
due which  contains  most  of  the  iodine  and  all  the  phosphorus  of  the 
original  colloid. 

Besides  the  proteids  there  are  also  extractives,  creatin,  xanthin,  as  in 
other  organs. 

Neither  the  extractives  nor  nueleo-albumin  have  been  foimd  to  pro- 
duce any  of  the  eft'ects  of  thyroid  substance  when  administered  internallj* 

The  colloid  substance,  as  has  been  said,  is  therapeutically  active. 
It  is  precipitated  by  adding  acetic  acid  to  a  dilute  alkaline  extract  of 
the  fresh  glands.  It  is  punfied  by  reprecipitation  and  by  washing  with 
alcohol  and  ether. 

The  proteid  part  of  the  colloid  is  much  leas  active  therapeutically 
than  the  non-proteiH.  This  bears  out  Baumann's  observation  as  to  the  im- 
portance of  the  iodine-containing  comiK>und,  the  so-calletl  thyro-iodine. 


Hector  Mackenzie. 


Myxcedejia 

Definition. — A  disease,  closely  related  to  cretinism,  endemic  and 
sporadic,  if  not  identical  with  it ;  determined  by  the  loss  of  function  of  the 
thyroid  gland.  The  symptoms  of  myxedema  are  also  produced  by 
complete  operative  removal  of  the  thyroid  gland. 
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The  pictufe  of  the  disease. — ^Thirty  years  ago  the  writrr  of  tkk 
article  had  occasion  to  investigate  the  case  of  a  lad}'  suifcring  Xx^m. 
myxcedema  in  a  most  definite  form,  and  therefore  offering  oonsplrk 
opportunity  of  stodying  the  symptoms  and  the  relations  of  the  rliiipiif 
The  patient,  a  huly  of  thirtyfive,  who  had  had  sevenil  chihlren,  pretetri 
va\  appear-'inco  Bnggestivo  of  Bngljt's  disease ;  yet,  although  the  Hi 
greatly  swollen  on  the  whole  of  her  body,  on  careful  examinatjon  iki 
swelling  did  not  appe^ir  to  be  due  to  an  ordinary  drojisy.  There  wn 
nowhere  any  pittiJig  on  pressure,  and  there  wjis  no  albuminuria  tn  tlie 
slightest  amount.  The  diagnosis  of  clironic  Bright*s  diaeaae  wjthiitil 
albuminuria  at  first  suggested  itaelf,  but  on  further  exiimination  m&nr 
symptoms  not  kni>wn  to  be  related  with  Bright  s  disease  came  under  tit 
eye.  The  fate,  very  much  swollen  in  all  part^,  was  particulai'ly  STroUfn 
in  the  eyelids,  upper  and  lower,  in  the  lips,  and  in  the  alie  nasi.  Tbitf 
was  a  flush,  very  limited,  over  the  malar  lK)nes^  contiustin^  irith  a  aim- 
plete  pallor  over  the  orliital  regions.  The  eyebrows  were  greatJy  raujed 
by  the  effort  to  keep  the  lids  apirt.  The  skin  of  the  face,  and  indeed  ol 
the  whole  body,  wjts  comjiletely  dry,  rough  and  harsh  to  the  touch :  not 
exactly  doughy,  but  giving  a  sensation  of  the  loss  of  all  elasticity  or 
resilience*  The  hair  was  sciiuty,  had  no  proper  gloas,  aiid  was  tnnck  _ 
broken.  In  the  absence  of  all  signs  of  visceral  disease  the  condition  vi  fl 
the  nervous  system  was  such  as  to  attract  much  attention.  TH* 
physiognomy  was  singularly  placid  at  most  times,  less  freqiieutly  bearv, 
with  signs  of  somnt»lence  ;  very  rarely  alert.  In  interviews  the  patient 
was  iiuperturbMbly  garrulous  to  a  degree  that  cowld  not  fail  to  attriet 
attention*  For  many  minutes  she  would  talk  without  cessation  UDtil 
obliged  to  stop  and  take  a  gocnl  breath.  What  she  said  %%"as  not  altxigeiber 
relevant,  but  it  had  to  be  said.  All  interrupting  questions  were  di»- 
regarded.  If,  at  the  end  of  a  small  pause,  she  was  asked  to  put  oot  her 
tongue,  she  ignored  the  request,  but  at  the  end  of  a  varjing  time,  when 
her  breath  became  short,  she  would  put  out  her  tongue  for  a  long  tiiae. 
She  dealt  in  the  same  way  with  questions  pot  to  her  in  respect  of  the 
points  raised  by  her  statements.  Her  letters  were  frequent,  vohiminoiiSt 
and,  as  regarded  handwriting,  very  go<>d.  Her  speech  was  slow  aoc] 
laboured.  There  was  some  difficulty  in  it,  evidently  due  t-o  the  swelHn,: 
of  the  lips,  l>ut  there  was  more  than  this :  the  words  hung  in  a  way  that 
indicated  nervous  as  well  as  physical  dilhculty,  ami  inflexions  of  the  ^oioe 
were  ivanting.  The  tones  of  the  voice  were  leathery,  and  suggested 
rather  those  of  an  automaton.  The  proper  timbre  was  quite  lost 
Doubtless  this  wvas  in  part,  again,  due  to  ob\ious  thickenings  in  the  faucc* 
and  the  larynx  ;  hut  it  did  not  in  any  way  resemble  the  character  of  voice 
observed  in  ordinary  swellings  of  those  parts.  Her  temper  was  sLngularlr 
equable,  she  was  the  most  tender  and  solicitous  of  mothers,  and  in  a  lon^ 
course  of  yeai-s  during  which  she  was  imder  the  writer's  obsor^'atioo  tto 
word  of  unkindness  or  suspicion  fell  from  her  lijis.  Lethargj^  wat  an 
impressive  part  of  her  mental  condition.  Memory  was  slow,  but  correct 
She  thought  slowly,  performed  all  movements  slowly,  and  was  slow  in 
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■feceiviiig  itn  predion  a.  Her  toikt,  cind  she  was  no  fasliionaUle  person, 
Ibcciipiecl  hours.  Her  household  dutit^s  could  never  he  overtaken,  and 
■ha  had  to  seek  assistance.  Her  gait  presented  a  distinct  ataxic  quality. 
As  her  bulky  body  moved  across  a  room  there  occurred  at  each  step 
forward  a  quiver  running  from  the  legs  upwards,  such  iis  may  be  seen  in 
people  untler  the  irit!uence  of  great  emotion,  as  in  a  Lady  Macbeth, 
This  appeared  to  be  due  to  a  want  of  complete  concert  in  the  action  of  the 
flexors  and  extensors  of  the  body,  the  flexors  acting  for  the  most  ]>art  in 
advance.  The  interval  between  the  action  of  the  two  seta  of  muscles  was 
at  some  times  extreme  enough  to  determine  falls,  not  in  any  way 
produced  by  obstacles.  She  fell  forwards  on  her  knees,  and,  as  a  result, 
she  sustjiined  fracture  of  the  patella  on  one  side,  and  of  the  patellar 
tendon  on  the  other.  Similar  conditions  existing  tn  the  head  and  neck 
produced  excessive  distress.  From  time  to  time  the  head  would  fall 
forward  in  spite  of  all  voluntary  cftbrt  to  prevent  it.  The  chin  would 
then  rest  on  the  upper  part  of  the  sternum,  as  is  seen  in  cretins.  Some- 
times by  prolonge*!  exertion  of  the  will,  sometimes  T^^th  the  assistjinco  of 
the  hands,  the  head  would  be  raised,  not  always  to  good  efl'ect ;  for  unless 
great  care  were  exercised  the  head  would  fall  back\varda  with  a  sudden- 
ness that  was  alarming.  There  was  no  obvious  defect  of  the  sense  of 
touchy  but  it  must  be  admitted  that  the  speed  of  the  reception  of  tactile 
sensations  was  not  noted.  After  the  establishment  of  the  disease  she 
bore  two  children  ;  on  both  occasions  severe  jx>st-pirtum  haemorrhage 
occurred.  She  had  no  other  hiemorrhages*  The  first  impression  was,  as 
I  said  above,  that  the  case  was  one  of  Bright's  disease  without  albumin- 
uria. The  urine  was  examined  regidarly  for  years  without  detection  of 
albumin,  and  there  were  no  such  changes  in  the  heart  and  arteries  as 
belong  to  Bright  s  disease.  After  ten  ycfirs,  however,  albumin  apjK^ared 
in  the  urine,  ancl  the  patient  died  ultimately  with  symptoms  of  contracting 
granular  kidney*  A  post-mortem  examination  could  not  he  obtained,  and 
therefore  the  condition  of  the  thyroid  gland  and  of  the  kidneys  cunnot  he 
recorded. 

Symptoms, — 1  will  now  proceed  to  state  in  detail  the  development 
of  our  knowledge  of  this  disease.  In  1875  Sir  William  Gull  contributed 
to  the  Clinical  S<jciety  a  paper  on  **  A  Cretinoid  State  supervenijig  in 
Adult  Life  in  Women,"  in  which  he  graphically  described  the  symptoms, 
but  did  not  discuss  the  jutbology.  In  1878  the  wiiter  read  before  the 
same  Society  a  paper  in  which  he  ventured  to  give  the  natne  myxcedema 
to  the  disciise,  after  describing  the  symptoms  and  discussing  the  pathology 
so  far  as  it  could  be  determined  by  autopsies  of  iKitients  for  some  years 
I  under  his  care,  and  by  examination^  chemical  and  microscopical,  of  the 
%'ariou8  tissues.  To  these  early  observations  many  have  been  subsequently 
added.  The  getjeral  results  of  the  whole  series  of  ol>servatjons  may  now 
be  stated.  In  the  first  place,  it  appears  that  myxcedema  atieets  men  also, 
though  in  a  much  snuiUer  proportion  than  women  ;  men  apparently 
contribute  about  10  per  cent  of  all  the  cases.  Botli  in  women  and  in  men 
there  is  a  remarkable  agreement  in  the  main  symptoms,  when  the  disease 
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is  complete.  The  whole  Ixxly  is  swollon  am)  unwieldy,  the  awel 
p«arlly  produced  by  an  enormous  thickening  of  the  skin,  partly  by  the 
presence  of  a  soft  fat.  The  skin,  besides  being  swollen^  is  excessively  djr, 
perspiration  being  very  nirely  observed.  On  the  trunk  and  limbi  ta 
particular  the  skin  becomes  rough  and  scaly,  idmost  as  if  it  were  auided 
The  swelling  is  not  quite  equally  distributed,  but  is  mixlilied  by  ibt 
relations  of  the  skin  in  the  various  pnrte  of  the  body-  Thu«,  large  «Ct 
swellings  are  observed  in  the  supraclavicular  region,  and  the  liands  ttd 
feet  become  gi^eatly  enlarge<l  and  tiattened  ;  the  condition  of  the  budl 
hiis  been  aptly  described  as  spuie-like  by  Sir  Wm.  Gulb  They  lire  IDnaDj 
very  broad,  the  fingers  are  nnich  flattened,  and  the  band  loees  mosl  ol 
the  expresmon  related  with  the  actions  of  life.  The  most  mit<fworthj 
external  changes  ai*c  those  which  are  seen  in  the  face.  With  a  pt*l 
general  swelling  it  is  to  be  n«ited  that  certain  of  the  feature*  are  par- 
ticularly altered.  The  eyelids,  upper  and  lower,  are  excessively  tbickend 
and  hang  in  tnuishxcent  folds.  So  also  both  lips  are  usuiUly  greatl? 
swollen,  and  the  alie  nasi  are  gi*eatly  l>roadenecL  The  skin  of  the  face  ii 
pallid,  excepting  over  the  malar  lioties,  where  a  pink  flush,  abruptlr 
limited  by  the  lower  margin  of  the  orbit,  is  usually  present.  There  i*  no 
pitting  of  the  skin  on  the  face  or  elsewhere ;  it  presents  everywhere  the 
aame  sort  of  doughy  consistence  described  on  a  previous  page.  A«  in 
cases  of  ordinary  dropsy,  involving  the  face,  the  victims  come  to  retemUe 
one  another  very  much,  so  it  is  in  niyxtedema  ;  but  not  qiute  in  the  nine 
way,  fur  the  lines  of  expres.siou,  while  altered,  are  not  obliterated  u  m 
Bimple  (edema.  The  genenil  expression  is  one  of  heaviness  and  dulness. 
The  eyebrows  are  generally  \'ery  much  niised  and  arched  by  the  effort 
necessary  to  keep  the  lirls  apirt  There  is  great  diminution  in  lii* 
mobility  of  the  f cultures,  paiiicularly  of  the  mouth  ;  the  eyelids  often  take 
an  oblique  direction^  such  as  is  seen  iti  Mongolian  tril>es.  The  genfiflJ 
alteratioji  of  phy^iiogiiomy  is  intensified  by  the  state  of  the  hair,  wlddi 
first  loses  its  natuml  gloss,  becomes  fragile,  rough,  and  scanty,  often 
almost  to  lialdness.  The  swollen  ears  then  stand  out  with 
prominence.     Moles  are  often  developed,  especially  on  the  tiiuik. 

The  same  swelling  which  ia  seen  in  the  skin  aflect«  the  mucous 
branes.  The  inside  of  the  lips  and  cheeks  is  tumid,  and  is  very  apt  tol 
bitten  during  mastication.  The  soft  pilate  is  generally  found  swollen  to' 
translucency  and  wiih  gi'eat  decrease  uf  mobility.  The  teeth,  like  the 
hair,  undergo  dcgeneivitiou,  liecome  loose  in  tlieir  sockets,  or  fall  out.  The 
speech  is  altered  in  so  uniform  a  way  that  a  diagnosis  may  almost  ht 
made  when  a  patient,  unseen,  is  heard  talking.  The  words  come  very 
slowly  and  deli  hem  tely,  the  voice  is  monotonous  and  of  a  leathery  timbre, 
no  doubt  much  detennined  by  the  swelling  of  the  throat,  and  is  evidently 
Iinnhiced  with  couKiderable  eflfort  owing  to  the  swelling  of  the  lips.  This 
can  be  well  recogFused  if  the  jiatieut  be  watched  as  he  spe^iks,  the  worcU 
seeming  to  be  s<jueezed  out  of  the  bps  with  much  diflieult}'.  As  alrejidy 
mentioned,  there  is  prolmlily  a  nervous  as  well  as  a  mechanical  cause  for 
this  change  in  speech.     The  gait  already  described  ia  typical  of  mvx- 
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redemo,  find  the  tendency  to  fall»  as  mentioned  in  the  first  case»  usually 
exists,  to  the  pixxluction  of  many  accidents.  The  movements  of  the  hands 
are  also  limited  and  awkward,  partly  l>y  reason  of  the  swelling,  partly  by 
the  slow  sens^ition.  "All  the  fingers  arcs  thnmljs/' as  a  fwtient  once 
remarked.  Thought  and  movement  are  slow,  and  there  Is  a  slowness  in 
the  reception  of  tactile  sensations,  constituting  a  marked  brarlaesthesia. 
There  is  considerable  variation  in  the  mental  condition  ;  most  of  the 
patients  are  i>ersistently  and  obstinately  garrulous,  but  all  have  not  the 
placid  temper  noted  in  the  first  case. 


Flo.  7.— Before  luyxoederaa- 

There  is  generally  a  tendency  to  a  mixture  of  irritnhility  with  the 
torpor^  and  a  proneness  to  anfuunded  suspicions  of  many  kinds.  If  not 
suspicious  of  others,  pitients  will  come  to  be  suspicious  of  themselves. 
This  condition  may  be  developed  to  the  point  of  insanity,  and  will  often 
8ur\^ve  other  symptoms  of  the  disease  when  the  general  illness  appears  to 
have  yielded  to  treatment.  Such  patients  have  to  be  watched  very  care- 
fully, as  at  times  they  are  temjUed  to  suicide  ;  many  of  them  are  to  be 
found  in  the  wards  of  asylums.  The  temperature  of  the  body  is  gener- 
ally below  the  normal,  97'  or  96°  Fahrenheit  being  a  common  record  ; 
and  the  patients  are  extremely  sensitive  to  cold.  Where  the  temperature 
ranges  at  all  above  the  normal  it  must  be  recognised  at  once  as  pyrexial. 
The  urine  is  genendly  reduced  in  quantity  without  much  change  in  its 


specilic  gravity*  Ab  a  rule  it  contaiiiB  no  albumin  or  su^ar,  Imt  ik 
daily  excretion  of  urea  is  diminished,  even  under  ordinary  ditU  TW 
catfimenia  arc  usually  regulsir,  but  apt  to  )h>  excessive.  PrcgnAncr  oiT 
occur  after  the  full  esUililishmeut  of  tbe  disease^  and,  as  already  noU^ 
hiemorrhage  is  to  he  rlreaded.  In  connection  with  pregnancy  flueStmioQi 
in  the  swelling  of  the  body  often  occur.  There  is  sometimes  an  inerBMC, 
more  commoidy  a  decrease,  so  that  in  early  stages  the  patieni  m| 
resume  almost  a  natiu^al  appeanmce  during  pregnancy.  Indepeodsfit  d 
pregnancy,  moreover,  the  amount  of  swelling  is  apt  to  vary.  Tberf  » 
usually  a  first  |>eriod  in  which  the  swelliDg  affects  some  parts  more  tluw 
others,  and  disiippears  and  recura  in  one  part  or  another  sotnewlut 
rapidly.  Then  comes  the  establifshment  of  the  definite  disease.  Firwllr, 
in  later  stages,  particularly  where  some  additioiml  ailment  is  intrud»^«i, 
the  skin  becomes  flaccid  and  dull,  though  without  resumption  of  in 
natural  function.  In  addition  to  the  tendency  to  utenne  h^eioorrlu^ 
bleeding  is  very  common  in  myxcedema.  It  ivill  often  follow  the  eartn^ 
tion  of  a  tooth  so  loose  as  to  seem  ready  to  drop  away  from  the  gnm, 
and  may  be  very  intractable  for  hours  or  days.  Bleeding  from  the  mmt 
is  also  common,  and  small  wounds  give  nmch  trouble  In  this  respect. 

Pathologry.— There  cun  bo  no  doubt  that  Sir  William  Gull  struck  the 
key-note  of  the  etiology  of  this  disease  when  he  used  the  word  "  eretiuodd.* 
It  is  now  generally  recognised  that  al>sence  of  the  function  of  the  thyroid 
gland  is  the  essenti/d  wiuse  of  iiiyxo?dcma.  In  a  great  majority  of  cum 
the  gland  is  atrophied  and  its  pro{>er  structure  lost.  In  such  cases  the 
wasting  of  the  gland  can  mostly  be  recognised  during  life,  very  ofl«i  it 
may  not  be  felt  at  all.  But  in  certiin  cases  the  gland  miiy  be  acttuUj 
enlarged,  cither  by  destructive  infiltration,  by  new  growth,  or  by  the 
presence  of  excess  of  fibrous  tissue.  The  fact  that  myxo^lema  is  chi«flr 
a  disease  of  women  suggests  a  relation  of  the  destniction  of  the  thyroid 
with  changes  in  the  structure  of  the  gland  related  with  menstruatioti  cr 
pregnancy.  It  is  to  l>e  noted  that  the  disease  occurs  more  often  in 
married  than  in  single  women  ;  and  it  must  be  rememljered  that  it  is 
chiefly  in  women  an  affection  of  adtiit  and  middle  life,  in  marked  contrast 
to  the  appearance  in  ciulier  life  of  exophthalmic  goitre.  There  c-an  \ye 
no  doul>t  i)(  the  frequent  existence  of  an  active  congestion,  Ijonlering  on 
an  iiillammatory  condition,  occurring  in  the  thyroid  gland  at  the  time  of 
menstruation.  Such  changes  are  distinctly  marked  in  exophtbdinic 
goitre.  It  appears  to  me  that  probably  the  atrophy  of  the  gland,  pro- 
ductive of  myxtedema,  is  frequently  due  to  inflammatory  destruction  of 
the  gland  tissue.  Several  cases  have  now  been  recorded  in  which  the 
svmptoms  of  exophthalmic  goitre  have  been  followed  and  replaced  by 
those  of  niyxiii^lema,  the  once  greatly  enlarged  thyroid  having  become 
much  dirainiahed,  or  been  reduced  to  a  very  small  size.  Here  the  sequence 
of  atrophy  upon  a  destructi\'e  inflammatory  enlargement  is  stivmgly 
indicated.  It  has  occurred  to  me  to  watch  several  such  cases  undergoing 
this  transition,  and  to  note  that  myxocdematous  swelling  has  appeared 
before  the  general  symptoms  of  exophthalmic  goitre  have  pasaod  away. 
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Originally  the  iilca  that  the  thyroid  played  a  part  in  myxo'dcma  was 
partly  bused  on  the  oVjservations  of  Curling  and  others  in  regard  to 
spivradic  cretinism,  in  which  the  great  diminution  or  abs*?nce  of  the 
thAToid  had  been  well  established.  It  is  now  well  known,  originally 
through  the  o1>servations  of  Kocher  and  Reverdin,  that  complete  removal 
of  the  thyroid  bo<ly  in  cases  of  goitre  is  followed  by  symptoms  ioflis* 
tingiiishable  from  those  of  myxo^demju  Operations  consisting  in  the 
removal  of  the  thy  mid  of  animals,  particularly  of  nwnkevsj  and  ratire 
especially  the  experiments  of  Horsley,  have  shown  that  symptoms  re- 
sembliug  those  of  myxtedema  can  be  so  proilucetl 


Morbid  anatomy. — Apart  from  the  change  in  the  thyroid,  the  tissues 
in  the  bo<]y,  when  observed  \\\  cases  of  full  development  of  the  disease, 
present  some  remarkable  apiJcarajices,  Throughout  the  l>ody  the  con- 
nective tissue  is  swollen  in  some  such  way  as  is  suggested  by  the  state  of 
the  skin.  When  the  skin  is  cut  into,  there  is  no  escape  of  seroiLs  fluid  from 
it,  and  it  remains  unshrunken  as  though  soaked  in  jelly.  In  microscopic 
sections  it  can  he  recogniHed  that  the  connective  tiastie  is  inter jiene* 
t rated  by  an  almost  tranisi>arcnt  or  faintly  granular  material,  separating 
the  fibrils,  increasing  greatly  the  hulk  of  the  cunnective  tissue  in  all 
parts,  and  determining  compression  of  glanduhir  structures.  In  the  skin, 
for  example,  the  hair-bull*s  and  sweat-glands  undergo  great  compression. 
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which  19  no  doubt  the  explanation  of  the  impaired  niilritioii  and  fiIH&| 
out  of  the  hairs.  Similar  chMugcs  can  he  observed  in  the  \ificera :  in  tk 
liver,  for  instiince,  the  cells  ciin  he  seen  separated  from  one  mnother,  loi 
evidently  compresaed  In  some  case«  the  kidneys  have  been  found  nnc^ 
enlarged  and  much  toughened,  showing,  microscopieallj,  the  preBOioed 
Urge  quantities  of  tliis  intrusive  substance  strangling  the  tMMtng 
structures.  In  my  first  investigations  it  appeared  to  me  tint  tini 
substance  was  a  mucin -yielding  modification  or  iniiltnition  ol  tkt 
connective  tissue.  This  view  has  not  altx>gether  been  accepted^  altbongk 
in  Mr.  Horsley's  experiments  mucin  was  found  in  the  skin  of  motikiji 
previously  operated  upon.  Seeirig  that  a  large  nuniV>er  of  the  ^nctiimfll 
inyxa^dema  undergo  gi'eat  shrinking  or  emaciation  before  death,  it  is  Tcrj 
probable  that  the  infiltrating  materia!  will,  in  such  cases,  have  undergOM 
considerahle  abfiorption ;  and  the  fact  that  mucin  has  not  been  found  in 
such  cases  is  hardly  an  argument  against  its  presence  during  the  hdl 
development  of  the  disease. 

Prognosis, — Untreated  TOVXoedema  is  usually  progressive  in  Its  char- 
acter, though  it  may  last  for  many  years^  the  patients  either  becoming 
wasted,  and  tlying  of  inanition,  passing  into  coma,  or  dying  with  ngnsci 
bulbar  aHection.  In  a  few  cases  tleath  has  been  the  result  of  cerehnl 
hiemorrhage.  In  a  certain  proportion,  intercurrent  disease,  either  of  an 
acute  kind,  or  notably  tubercular  affections^  may  lead  to  death.  It  hw 
been  seen  that  symptoms  Hke  those  of  contracting  granukr  kidney  may 
be  observed  and  may  prove  fatfd. 

The  prognosis  in  cases  of  untreated  myxoedema,  particularly  in  the 
poor  and  ilbclml,  is  most  unfavouralile.  In  cases  of  fjiirly  early  or  ftiUj- 
developed  luyxoedema  the  results  of  treatment  by  thyroid  juBtify  a  stroDg 
expectation  of  cure  j  but  in  cases  of  long  duration,  where  the  age  i«  for 
the  most  part  advanced  and  shrinking  has  set  in,  less  confidence  can 
he  entertained.  In  such  cases,  although  the  swelling  may  be  fuither 
diminished,  the  patient  will  often  sink  into  fatal  weakness,  in  spite  of  the 
use  of  the  thyroid  backed  up  by  tonics.  More  has  yet  to  l>e  learned  d 
cases  in  which  much  mental  disorder  exists.  It  is  to  be  feared  that  the 
prognosis  here  also  is  unfavourable. 

TrmimenL — The  early  treatment  of  myxoedema  consisted  in  giring 
tonics,  such  as  iron,  arsenic,  and  the  hypophosphites ;  in  giving  diapho^ 
retic  drugs,  such  as  jaborat»di ;  and  in  appl^niig  baths.  Great  cor©  was 
found  to  be  necessary  in  the  protection  of  patients  from  cold.  Siiffefiert 
from  m\'Xirt^dema  have  all  their  symptoms  aggravated  and  suffer  from 
great  weaktiess  ajid  depression  when  exposed  to  cold;  though  it  is  a 
singular  fact  that  they  are  often  not  conscious  of  any  discomfort  from 
impfict  of  cold  air,  this  being  doubtless  due  to  the  thickened  and  inaeit^ 
sitive  condition  of  the  skin.  Where  patients  were  al*le  to  afford  it  thcjr 
were  sent  away  duj^ing  the  winter  and  spring  to  wanner  climates  tl 
our  owiK  Of  late  years  a  most  complete  and  successftd  revolution 
occurred  in  the  treatment  of  myxcedema.  The  evolution  of  this  treatmei 
has  been  gradual.     At  first  an  endeavour  was  made  to  replace  the  lost 
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tliyroid  by  the  introduction  of  the  th\Toiil  glands  of  animais,  or  portions 
of  bronchoceles  within  the  tissuefi  or  cuvitiea  of  llie  huiimti  \Hy(\y\  It  was 
found  that  while  some  tomporary  relief  was  afforded,  these  int  rod  need 
Bubstitutes  in  a  short  time  nnderwent  absorption,  and  ceased  to  he  effec- 
tive. Later  it  occurred  to  Dr.  George  iMnrray  of  Newcastle  to  practise 
regular  h}i>odcmiic  injections  of  a  carefully-prepared  glycerine  extract 
of  the  thyroid  giand  of  the  sheep.  The  injections  used  represented 
individually  only  a  fraction  of  a  thyroid  gland,  hut,  being  repeated  at 
reguhir  intervals,  were  found  to  bring  aliout  a  rapid  melting  away  of  the 


Fuj*  »,— Th«  iam«  patient  m  In  Fls^t,  7  mud  8  tfVr  two  ye»T»  of  treatment  by  adinliu»tntioii  of 
{Mvptumtiuu  of  tbyroid  gkiid. 

swelling  and  removal  of  the  attendant  syniptoms.  Dr.  Hector  Mackenzie 
subset] uently  tried  with  great  success  the  internal  administratifjn  of  the 
thyroid  gland  of  the  sheep.  It  appears  that,  biken  internally,  cither  in 
a  raw  stiite  or  in  tbe  form  of  various  extracts  and  dry  preiMirations,  the 
drug  is  one  of  great  curative  power.  In  fact  it  is  quite  possible  to  give 
too  large  doses  of  it  w^th  very  unple^isant  and  injurious  efleets.  The 
immediate  effect  of  the  administration  r»f  the  extract  of  the  thyroid  ghind 
to  a  piitient  suffering  from  the  charactorislic  symptoms  of  myxo?dema  is  to 
raise  the  temperature  of  the  body  rather  cpnckly  to  the  noimal.  In  fact, 
too  large  and  too  frei^uent  doses  will  prochice  'violent  piins  and  some 
pyrexia.     Then  follows  a  diminution,  generally  gi-adual,  sometimes  very 
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Speedy,  of  tlie  bulk  of  the  bo<ly»  with  restoration  of  the  iui 
skin,  and,  for  the  most  pirt,  a  reat^mtion  tiko  of  the  natur 
of  the  nervous  eystem.  Soiiietinies,  however,  where  marked  sympUjEOis  d 
mental  disorder  have  been  present,  they  are  al^)ate(J  only  aft^r  loog  trafc- 
meat;  and  it  must  be  admitted  that  in  a  few  ca«es  they  seem  ACtualij 
to  be  aggravated.  In  the  earlier  days  of  the  administration  of  thpniii, 
the  r|uantity  of  the  urine,  anil  the  total  excretion  of  nitrogen,  pftrticuUrlj 
in  the  form  of  lU'ea,  are  increased.  As  time  goeii  on,  the  fro<jucntT  c^ 
administration  or  the  dose  may  be  diminished,  but  disco nti«tmiic«  of 
administration  for  any  long  period  is  fullowt'd  by  return  of  sympiomi 
Apparently  it  is  necessary  to  mnijitain  the  treatment  throughout  life  ot 
at  least  for  many  years.  Ex]ierienc0  shows  that,  BVen  while  reaping  to 
great  a  benefit  from  the  use  of  the  thyroid,  we  are  still  l>ound  ta  shifild 
Otir  patients  as  far  as  possilile  from  exnosure  to  cold 
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cedenia/'  Tranji.  Clin,  Soc.  Land.  1891-92,  xxv.  285.-69,  IdrM.      **  A  Ca*«  of  Myxrtd^t^ 
ia  a  Male  fiUCLC^fulty  treated  by  Injections  of  She«p*8  ThjToid  Juitx%**  ilfid,  >^6,  1  .. 
1  pi— 70.  /<few.      **  A  Case  of  Slyxti^dema;"  ibitt  306.— 71.    fdrrn.      **  A  Ca«  of  Itit 
a*aema  in  a  Male  treated  by  diied  Thyroid  Extract  given  by  the  ilouth,"  7r.  07?%,  ,'^ 
Land.  1891-93,  xxvi.  234-236. — 72.  Idem,     '' MyxoBilenia  and  its  recent  Advaam  q 
its  Thorai>eutic  Treatmeut,"  IntermL   CliiK  Phila,   1893,  3rd  a.  it  74-Sa— 7^  Aba 
'*  A  Clinical  Review  of  ihe  Treatment  of  Mvxiedema  and   its  t>t^aring  on  oftrtaia  tfiditf 
Diaeaaea,"  MenmL  Viinus,   1893,  3nl  aer.  iii.   12-2L  — 74.    Debcive,      "MjimIIiv' 
Ann,  de  mid.  sci€nt.  d  frrai.  Par.  1894,  \\\  201. — 75.   DE^iSAU,   S.    H.      **Lfcp 


Universal  ia,  with  Syniptoma  of  ohscnre  Nerve  Lesions,  versus  Myjtasdemm^'*  Otet  ^ 
ami€r^  N.Y.  1896,  i.  15.— 76.   Duckvvurth,  Sir  D.      **Ser|uel  to  a  Caao  of  Uytmidim^ 
rei*tirLed  to  the  Society,  Novornhor  1880,"  Tr.  C/m.  Sfnr,  Lund,    X  891 -92,  Jtxr.  224  fit 
—77.   Duke,  E.     *'Myxa'demn/"  Btrmhig,  M.  Jifi\  1893,  xxxiv.   86*S9. — 78.  VvuVJf. 
G.   H.   M.      ''Six  Cases  of  Myxncdema  treat»-d   by  Thyroid    Feeding,"   £dinL  M,  J. 
1892-93,   xxxviii.   1005-1014.-79.  Dryson,  W.     **  A  Case   of  Mvxctdema,"  SktfM 
^L  J,  1892-93,  i.  30-35,   1  pi— 80.   Ela3I,  G.      '*A  Case  of  Mvxrt^etna  treated  wtlii 
Thyroid    Kxtract/'   Drmri,    1893,   ii.    63L— 81,  EldeK,   N.      **A    Cas«  of  Myxodciai 
treated  with  Thyroid  Exti-act,"  Bi'iL  Mtd,  Journ,  1895,  L   697. — S^l.   EicBLET,  L  H 
'*ACaso  of  Myxa'denia  T^ith  Svmptoma  emulating  Ovarian  Tntnour^'*  AuMral.  M^i 
Journ,  Mellioume,  1895,   New  Sen    xvL   277-280.— 83.   D'Evelvv.   F,    W.      **>lr-. 
oedema,*'  Ptttijie  M,  J,  San  Fran.  1893,  xxxvi.  469-476.-84.  Ewald,  C.  A.     / 
kungen  der  Sehilddrilset  Mitrofhm  nmt  Crdinismtis^  Wien,  1896,  A.  Holdrr 
map.  —  85.    Id^m.       "  Uel)er   einen   durtdi    die    ScbilddrUaen    Tberaide    geluiii' ii    r^ 
voD    iiyxiklera    uebat    Erfahriingen    ulier   ouiltTweitige   Anwenditng    von    Thyr««id« 
prai>arat€n,"  I'^thandl,  d.  Bcr.  med.  Gesellsth.  (1894  i,  1895,    xxv.  pt,    2,   2S4-S0<S  [Ihf 
coasion],  pt.  1,  179.  -86.   Fenwick,  H.     *' MyxuHieiiia  tn*ated  by   Injectiona  of  Imi 
Thyroid  Juice/*  Lancrt,  Lond.  1892,  11,  941.-87.   Ferkieh,  I).      "Notes  of  a  Ca*»  'i 
MyxcBdema  tre«tpd  by  Thyroid  Extract  {coiiii>!?te  recovery),"  Clin,  Si^^^ke^,   1S95,  i 
86-38,    illu»tmtiotJ.s.— SS.    F>:ri,AHi>,    H.       **Caa  do  myxoed^nie   cong^idUl  che;  t3 
sujet  f^minin  ^^  de  19  aiis  et  demi,"  BtdL  soc,  fnm^,  dii  derumt.  ei  stfph.   Par,  l^>^ 
1.2*2-237.-89.  Finlay.  D.  Vk\     '*Ona  Cuse  of 'Myxoedema,'*  InUmaJt.  Clitu  Phil^ 
1892,  2nd  a.  n.  17,  1  pi.  1  dkgram,— 90.   Fox,  E.  L.     "A  Case  of  Mrxt^enia  trritc^i 
by  taking  Extract  of  the  Thyroid  by  the  Mouth."  BnL  MetL  Journ.  1892.  11.  941.— -^1 
Frahkr,  0.      "  The  Treatment  of  Myioedeina  with  Thyroid  Olund,"  AUi  d,  ri.  C"»^, 
M«d,  Ifti^rnaz.  Boiim,  1894,  ill.  Faraiaeol.  117. — 92.  GoDAHi-DAXHiKtrx,      '*Ua«atd* 
luyxcmieiiie  aveo  nscite  traitt^  par  I'extrait  thyriiidien,"t/'?wni.  d^  rn^^^chir^  ei  fAarmtugtL 
Brux.  1895,  433-441, "93,  Jd^m,      '*Unea**'de  myx4a>d;^Mic/'   thtd,   64-3-645.^94.  Goi^ 
DISIER,  H.  C.    "  Report  of  Two  Cisesof  Myxoidema,  with  One  Autopsy,'*  ^V.  I'Wjt  Mm 
Journ.  1892,  IvL  169-172. — 95.  Gowan,  B.  C.     **  llyxcedema  and  its  B[«lation  to  Grav 
Disease,"  Luncet,  1895,  i.  478-580.- 96,  Haio,  A.  '  **The  Etft-ct  of  Thyroid  Extract  i 
Myxoedemat'omplicated  by  Angina  Pectoris,"  Laned,  1895,  iL  873,— 97.  Hai.bkrt^ 
"  Myxcedenia  illustrated  by  a  fiwe  :  Cliiiique,"  Chimtp,  1895,  xvi.  335-394. — 98.  I 
G.  E,     *'Four  Cases  of  Myxadcma  treated  by  Injections  of  Thyroid   Extract,^ 
^M.  Journ.  1892,  ii.  1428.— 99.   HAiirnj^  J,      "Cases  of  Myxrxdema  treated  by"  _ 
roid  Gland,"  Pmdiiioner,   Lood.   1894.  liii.  100-105.— 100.  Idem,      "A    Case  of  Mf 
wdema  treated  by  Tliyroid  Gland,"  Lati^d,  1894,  ii.  434-436,-101.    Harvijs   T., 
G,  A.  WiiioHT.     **Myxfedema  trcat<*d  by  Tliyroid  Grafting,"  Lan&t/^  1892,  L  SI -i 
102.   Hayes,  W.  A.     "Ca*eof  Mvx^i^denut,"  "/jr/>^uf  M^d,~Chir,  Jonm.  1894,  xii 
232.-103.   HENitr,  J.  P.     '*A  Case  of  Myxoedema  ctired  by  Tliyroid  Extract^l 
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»Jfed.  Jounu  1893.  i.  737,-104,  Hmdhe,  C.  **  Myx^pd*  ma/"  Jm.  Med.-Sut^.  Muff.  N,V. 
lS9ti,  ix.  724*— 1 05.  HutMAS*  C,  *'  A  Cuse  of  Myxn^lejiia  treated  by  Tliyroid  Feeding," 
£riL  Med.  Jffurn.  1893.  i.  \li, — 106.  Hufmas.  '*Oii*'iativea  Myx<xiem  SLhwerer  Art 
▼on  iingewiihidich  langer  Dftuer,"  I/cutMk/.  witi,  JVot-htim^kf.  1S93,  xix.  1357. — 107. 
HorKL,  E.  *'Note8Ui'  iiue  iiiHlade  prtHeutaiit  uii  t-tat  ^^iiLral  Lachci'tiquc  i>articulier 
(myxt±;dt*ni6),  amt'lioft'U  [lar  de>4  injections  *i"extniit  de  sjur|t9  thyroidt*/  ^V.  Mont  pel, 
%*,lL  \mb,  iv.  2ri-2S2.--108.  Hi  N,  H.  **Tlje  Treatniuut  of  MyxMileina  by  Feeding 
with  the  Thyroid  Gland,*'  Alhnmj  M,  Aim.  189-4,  xy.  1-17.  — 109.  1mmekwul,'V.  "Du 
my xtje^lt- me  in  Tan  tile.  '*  MM,  inf.  Purls,  1 894,  i.  55S-<j6.  — 1 1 0,  liiii  kuwolt.  *'  M  ittheilung 
^L  libor  eiiicn  Full  von  kindlicheiu  Myxoedein  (^jKinidio  cretinism)  mit  abweichendGD  hysto- 
^plogiAchem  Befund  lier  Haut,"  Atti  d.  xi.  Cmigr.  Mid,  Inturnaz,  Jioma^  lS9i,  iii.  Pedint. 
^^  141-143.— 111.  Jani*;kk,0.  "  Ueber  iMyxowleni  mit  Deiuonstration  eiiies  tinscblsigigeu 
Fttlli?*,"  JahrcsK  d.  sehUa.  GksellxA./.  irtkrL  KuiL  1S90,  Hm^l.  1891,  Ixviii.  med.  Abtlu 
19. — 112.  Jaunin,  p.  "Observation  d\m  nain  inyxttdtimatcnx  trait*  par  leu  \irt- 
|>arations  ibyroidieniies/'  lierue  itiid.  de  ia  Stti^f^e  romaiidt^  Geneve,  1896,  xvi,  34-38- — 
113.  Kas4^hk,  Heinrich.  Kwcluj-Mi  tAifn-npriva  und  Mt/xodcm,  BerL  1893»  G.  Schade. 
44  pp. — 114.  Kenny,  F.  H.  *'A  Case  of  Myxanlenia/'  Aiuiir(dmn  MeL  Joum. 
1893,  n.8b  XV,  634-641. — 115.  Kjmbalu  R,  11  '*A  Ca*e  of  ilyxuidema  with  unusual 
Features  and  rajtid  Recovery,"  J/cJ.  Iltcord,  N.Y-  1893,  xliv.  814. — 116.  Kinnicutt,  F. 
P.  '*MyxEjedema  :  the  Functions  of  the  Thyroid  Gland  and  the  preaent  Method  of 
Treatment  of  MyxtLMlmia,"  7V,  Assol-.  Amf-r.  Ph tjsicia ns,  Philad.  1893,  viii.  309-332.— 
117.  Jd/^m.  "  Alyxcedenia;  the  Functions  of  the  Thyroid  Gland,  and  the  iire^eut  Method 
of  Treatment  oi  Alyxn,denia/'  Mat  Ike.  X.Y.  1893,  xliv.  449435, —  118.  KlRK,  R. 
"Xotes  ou  Cji*es  of  Myxct^denia,'  Lnnjxt,  Loud.  1893,  ii.  743  745. — 119.  Klbe,  F.  E, 
**  Et.  Tillatdde  af  Mvxoedeni ;  Kestitutiuu  rea  buibui  do^+T  Tbyreoldin  i  et  laengere  Tida- 
nim  **  Uif€sk.  /,  Lticgcr,  Kjobe»jh.  1896,  5  R.  iii.  145-151.-120.  Kuhler,  R,  *'Myx* 
ikiem,  auf  Syphilis  beraheud,  '  Ikrl,  kliii.  IFochnschr.  1892,  xxix.  743. — 121.  Idem, 
*•  Myxotlein  auf  aeltener  \^^ls,l^"  Berliiwr  klinisciu  jyoehetischr.  1894,  xxxL  927. — 122. 
KuAEi'ELiN,  E.  "  Ueber  Myxodem,"  Dfutaclus  Arch,  /.  kHn,  Med.  Leipz.  1891-92, 
xUx.  587-603. — 123.  Kraush,*  W.  C.  "  Observation  a  on  a  Case  of  Myxtt'dema,"  Joum, 
iVrrv,  amiMtnL  /)w.  X.Y.  1893,  xx.  685-688.— 124.  Kkowczyuski,  Z.  **  Myxedema/' 
Medtfci/nii,  War«zawa,  1892,  xx.  129-132. — 125.  La  ache,  8.  *' Uebtr  Myxtklem  und 
desflcn  Behnndlung  mit  iniierlieh  dar^ert-iehter  GlauduJa  thyreoidea,"  Lkutscht  ni'Cd, 
Wochmschr,  Leipz.  n.  Pn^rh  1893,  xix.  257-259.— 126.  LEUHTENiirEiiN,  O.  "  Ein 
ntittels  Schilddriiseninjoctioii  und  Fiitterung  erJolgreifh  bfhHUilelter  Fall  von  Myxoe- 
denm  0|>erativiinj/' ZJf*)/^A:/i<'  uutL  fFtMihtHschr.  1 893,  xix.  1297,  1333,  1354, — 127.  Idem, 
^_  •*  Zur  Geachichtfl  der  Myxndemfrage,"  i>iM/jfc!Afr  nt^ti.  Sruchctischr.  1894,  ix*  251. — 128. 
^fc  Le»zyn'8KY,  W.  M.  **  a  Cajw  of  Sporadic  Myxti^deToatoua  Cretinism,"  Pttst-Graduftte^ 
^B  Kew  York,  1894,  ix.  413-415.  — 129.  LllTLR,  J.  *' Sequel  of  a  Cose  of  Myxu-denia 
^B treated  by  Thyroid  Juice,"  Ihibfin  Jfmru.  MaL  Sn.  1894,  xcvii.  293-295.  —  ISO. 
^VLoewy,  a.  *'Em  Fall  von  Mvxodeni  bei  eretinartigeni  Zwergvvucha,"  Berl,  klin, 
~  '  Woehenschr.  US91,  xxviii.  1130-1132.— 13L  LirxniE,  R.  A.  *' The  Treatment  of  Myx- 
oftJemft,"  3UHb.  M.  J.  1892-93,  xxxviii  996-1005,  1  tub.  — 132,  Idein,  '*  A  Case  of 
Myxcedema  tre-ated  by  Thyroid  Extract  and  Thyroid  Feeding,"  BriL  Med.  Jouni.  1893, 
i,  64.  — 133.  LuKN,  .T-  R.  "  A  Larynx  from  a  Myx«i'<lema  Feujale  Patient,"  Tr.  Path.  Soc 
Lmtd.  1888  90,  xlL  32.— 13L  M  Gheijur.  G.  W.  'SMyxodtma,"  Columbm  M.  J.  1S96, 
xvii.  151-156.-135.  Mackenzie,  H.  W.  G.  "A  Cauo  of  Myxotdema  treated  with 
ffreat  Bonefit  by  Feediut?  with  fieah  Thyroid  Glajids,"  Brit.  Med.  Joum,  l$9% 
iL  940.— 136,  Idem,  "The  Treatment  of  Myxfi;dema. "  ^aiwjc^,  1892,  ii.  999,— 
137.  Idem.  **  Clinical  Lecture  on  Myx<i-'demii  and  the  recf  nt  Advances  in  its  Treatment," 
Lancd,  1893,  i.  123-25. — 138.  Ihfti.  *' A  Case  of  Alyxiudema  associated \\'ithTubercukr 
Diiease  of  the  Liinga  and  Larynx,''  Ttans.  Path.  Soc.  Lond.  1891-92,  xUii.  184.— 139. 
Macpheji80N%  J.  [''Treatment  in  Myxo^dema  "]  Tram,  Med.-Chir,  Soc.  Edinb,  1891-92, 
n.3.  X.  99-103,-140,  Idrm.  **  Notes  on  a  Case  of  Myxfjedema  treated  by  Thyroid 
Grafting,"  £diuk  Med.  Jmtm.  1891-92,  xxxvii.  1021-24.— 141.  MARfE,  P.,  and  GiER- 
LAIN*,  L.  "Sur  uu  cA«de  gucriaon  de  myxa'deme  |jar  i'lngestion  du  glande  thyroide  du 
mouton,  et  sur  les  accidents  cpu  i>euvent  aorvenir  au  cours  de  traitenieut  tlmoidipu/* 
Bull,  ei  fndm,  de  90c.  mM.  des  Up.  dc  Paris.  1894,  3  a.  xi.  83-87.— 142.  Makie.  P.  ''Pr4- 
sentatioD  d^une  myzocdemateuse  gu^rie  |iar  riugestiou  dea  glandes  thy ro ides  de  mouton," 
Bull,  et  rnim,  9oe.  mi^L  drs  h^tp,  d>i  Paris,  1894,  3  i«.  xi.  334-336.— 143.  Idem.  "Recti- 
ficatiim  au  si^jet  du  cis  de  myxo-Mleine  traite  yiar  le  Dr.  Canter  et  preaente  a  la  society 
dea  hopitaux  dans  U  aeauce  du  18  luai  1894/  Bull,  tt  mim,  soc.  mtki.  de4  hUp,  de  Paris^ 
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1894,  3  B.  xi.  37L— 144.  JlAR!fEB,  G.  R  ^*  Myxivdemn,"  /Vjc.  Xim 
Toix4»i.  1H94,  xx^iii.  113-24.-145,  Mahr,  H.  C,  "  A  Cnae  of  Mj\<xHieBUi  1 
Thyroid  Kee«liiig  and  Thyroid  Extract,**  Ghsf/oic  Mai,  Juur.  IbVB,  xh  125-58.— m 
Meltzeu,  S.  J*  **Ueher  Myx«xlem/*  ^V.  Yorker  mrd,  MmutUchr.  16H,  vL  1X>-U* 
147.  Itkm.  '^Myx^LHleiim/'  Mol.  A^'\  Dc?troit,  1896,  xxv.  12»  32- —  Ufi.  Mr 
E,  *'Ein  Fall  van  M^-xcMlem,"  Ikut^he  mni.  Wochfn»*hr*  Lc<ip2.  u.  Brri.  1>  - 
— 14J».  Htm,  **  Ihei  FalU^  vou  gehciltem  Myxodcm/*  Deuischf  mrd.  .'f 
Leipz.  um!  Berh  ISOo,  xxi.  lOl-a.— 150.  AlKitKLKSf,  P.,  aitd  C,  Walthkb.  >^  . 
cas  de  iiivxa'dfiiie  amt^liore  par  In  gretfe  ibyroidienUft/*  ifu//*  «f  mow.  M*er.  ni^.  ^rj  L'«. 
rf^'  Par  'l890,  3  a.  vii.  859-70,-1.51,  Miljaxich,  1\  ['*Ca«3  of  Mjrx<pdMii»l  J^ 
C/i<>rr.  ,lfo*^-.  1890,  xsxir.  493-95.— 1.^2.  MnxEk,  A,  C*  **Cnse  of  MyxtrcUma  <mi«dlj 
Thyroid  Ftt^diiiv'/'  £;//w6.  MeJ.  Jonrn,  1^93-94,  xxxix*  2i:.*19.  2  id.-^Ua  Mimy  k 
T.  "  Failure  of  Thyroid  Extr»ft  in  u  Ciise  of  Myxudenut,**  ifr*f/.  Ar^.  X.  Y,  183*5^, 
24. — 154,  MoBLF.R,  *' Ueb<?r  Myxixlein/*  Thcrap.  MonaUh.  Bcrl.  18»1»  y.  4<J1v 
Idctn,      **  Itc'ber  das  Myxoedcm/   VtrhfindL  d.  r,  Intrrual,  Mrd.  Cbiiy,  18V>0,  IktL 

ii.  5,  Abth.  134  3S.— 156.   MritHAV,  G.  R.     '*  RtMuiirk*  ou  the  Treatineiit  of  Mvxa 

with  Thyroid  Juice/*  ^nA  JM/.  Jonni.  1892,  ii.  449'f»L— 157.  Itl^n,  **Tli»  fnatarrt 
of  Myxa-denia  and  Cretiuiam,"  Lnnot,  1893,  i.  1130-32.— lf»8.  /ficw,  *rAflrr  Kit£-o 
of  th«  First  Case  of  Myxanienia  cm-ed  by  Th vndd  Extract, "  JiHf.  Mai,  J*^urH.  1  ^95,  t  *3i 
— 159.  Napikr^  a.  '*  Notes  of  a  Case  of  5[yx<Hiemii  freateil  hy  Means  of  8ub<ntUi>fA(;a 
Irjjections  of  an  Extract  of  Shcep'ii  Thyroid/'  fitft^fjow  M,  J.  1 892^  xxx  viti  T  ^l  -^SJi,  1  rhut, 
1  ph — 160.  Idrm.     '*  Diuresis  an  inereadiMi  Excretion  of  Ure?!  in  tlh   T  1  TrvaliBrr 

of  MyxcEdema,"  Lanc^f,  1893,  ii,  805.— 161,  Idrnu     "Patieiil  wh  /emKrvCj 

Myx<Kderaa  binder  Thyroid  Treatment ;  Refeitnce  to  six  other  t«se$  simw  *i  1 »  L/«at«d  ae; 
oeMfiilly/*  Trails.  Glniujotc  FnUu  and  Vlin.  Sw.  lSH3.9fi,  v.  104-122.  — 162.  ///». 
"Seven  Caae8  of  Myxicdenia  treated  hy  Thyroid  Feedni|yt,'*  Glasgow  Mr*!.  Janr^i.  U»4, 
xlil  S1-99.^1(j3.  Nielsox,  L.     *' Ein*  Fall" von  llyx*'dem  durch  FUtt-  ^U&- 

dnlae  thyreoidea  (%'on  KAllMjrn)  geheilt,  uebst  eiuer  Hyt>otliese  liber  Ui' 
Fiinktiou  dienei   Dnisse/'  Moiuitm.  /.  nrnkt^  IknnnL   Hamb,  1S93,   xvj 
Id*:m.     *'Br-4irindluug  af  Mvxodem  nH%a.  Pil.  gknduiae  thyreoideae  sicca t 
KjobenK  1893,  4   R    L  1189  98;  imn^.  Monafshrftf  r\  praki.  Ven     \ 
25. — 1  tio.  No  HTH  BUP,  W.  P.     ' '  Infantile  My  x<  i>denm  (two  cases  I,  *^ .  /  /r,^. 

New  York,   1S94,   xi.   793-801,   1   plate.— 1C6,   Oodo,  C,     "  Un   n  ■  ' 

myn^dematenac  traite  avec  sncces  par  la  nuHhwle  thyroidienne/'  j 
xxxL  193-210.— 167.  OuvEii,  T.    **  Myxredcnia/*  MemuL  CHtu  I'l  _    . 

8*20,2  jiL  1  diagram. — Iti^.  Oi'PKNHKIMkr,  A.  R.  **Myxa'denia  u  «  j  '|»UlLaIa^ 
Goitre  in  Sister*,  with  Romnrks  on  the  Synii itomatolo^yof  tht*  latter  1  >i^'  -  '  'Uim,  Xtn. 
and  .\fcnt.  Dvt.  N.Y.  189.x  xxii.  213-22";  John.%  HopKius  Ha^p.  BulL  1  '         '^^k 
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occurring  in  Goiti-c, **  Jnhns  If*tpti»s  Hmp,  BulL  Bait.  1892,  iii.  42. — 17 
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Lond.   1S91,  136-138.-175.   Pastki  R,  W.     **A  Case  of  Myxo**,h 
ThjToid  Glands  and  Frwih  Thyroid  Extract,  in  which  severe  Const 
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rortr.    X.F.    Leipz.    1895,    No.    123.     (Imirrr   Mrd.    No,    36,    255-288,    2    pL)— Kl 
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version   men ta le, "  A/crrrr/^t  m^r/.    Par.   1693,  iv.  465,-181.   PoiiTrorn^  J.  L,      ***r*- 
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**  Cams  of  Mjxci«d«ma  and  Acromegalia  treated  with  B<?nofit  by  Sheep's  Thyroids.     Raecnt 
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Relationship  of  Myxa-dcma,  Graves    Disease,  and  Aci-omegalia,**  Trana.  Atmc  Amar. 
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ihrer  BehaudUm^  niit  Si^hilddnbenextract/'  FcrhamlL  d.  Cimg,  /,  inncre  Med.  WicsK 
1893,  xii.  224-229, — VJO.  Idnn.  **  Uc4*r  uathessia  thyreopriva  coi^genita  uiid  denn 
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**Myxa^aema/'  Aujitrahr^Vfrn  Med,  Onzdir,  1894,  xiii.  2-6.-192.  Robin,  A.,  and  E, 
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6llc/*  Liftm  niStL  1893,  Ixxii.  615-618. — 197.  SAtcm,  K.  *'Di  un  coso  di  niixe«Jem» 
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inUm  mit  Zwergwnchs,"  iMttiehe  med,  H'^ochen,  Lt'ii>z.  u.  Berlin,  1894»  xx.  806  809.^ 
200.  f5«  HNEiDEK,  Alfkf,D»  Did  Zu>9am77t€7Uif(ZHfif/  d^s  BlvU'S  dcr  Franrn  rrrgftehtti 
mit  derjt'ni'j^ti  der  Mtinner^  n^hst  tiner  Afialyse  dts  Bhdia  drcitr  un  My^rtedtm  erkruvk- 
Un  Fftnun,  Dcsrpat,  1^91,  C.  Mathiesen,  35  pp.— 20L  ^cHonEX,  E.  "'Uel^er 
Myxrwlcni  und  s^ine  Ikhandhmg  ndt  iniierlicber  Daireiibiuig  von  Sebilildrnseiisub- 
»Unz,"  MUtLchen.  7tmt  in^heHMhr.  1893,  xL  981,  J 002. —202.  Shapland,  J.  D. 
**Tlie  Treatnient  of  Myxredenia  by  Fifeding  with  the  Tbyniid  Gland  of  the  Sbet-p,"  BriL 
Med,  Jon  nu  1893,  i.  1 38.  —203 .  S I N  K  L  k  ft,  W .  *  *  il  y  x  a  de  in  a  an  rl  i  t.s  Treatme  n  t  by 
Thyroid  Extract,^*  Pkil(ul.  Poliehme,  1894,  iii.  141-143.— 20^.  Smith,  T.  F.  H.  *^  En- 
lartjed  Thyroid  ;  DisapiJ^araiice  of  Gland  followed  by  Myxtf-doina/*  Brif.  MaL  Jvunt. 
189fj,  i.  14.-205.  Smitij,  J.  L.  •' Myxtedenia  and  the  Thyroi<l  Ghmd."  MaL  Mtuj. 
Lond,  1893-4,  ii.  124-134.  — 206.  Snowball,  \\\  *'8e.|nel  of  a  Ca^e  of  Congenital 
Jlyxcedema,"  liUercohm.  (/utttf.  Jonnt,  M*:tL  and  SHnf.  Melbourne,  K'*94.  i.  269. — 207. 
60NNENBURO.  **  Aeutes  opratives  Myxotdem  bebandelt  mit  Sehilddriisennittenmg," 
VerhnwlL  rf.  deutseh.  (Jc^ilseh.  /.  Chit,  Bed.  18&4,  xsiii.  497-503  ;  [Discussion]  pt.  i, 
169;  Arehiv  far  klhi.  Chirurgie,  Berl  1894,  xlviii.  857-63.— 207r<.  Stalkeh,  A.  M. 
'  *  Case  0  f  MyTccederaa, "  Laurel ,  1891.  i .  82.  — 208 ,  8i  a n s  f  i  e  ld.  '  *  A  Case  0  f  M  y  .\  u  d  i^  n  1  a 
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Joum.  Lond.  1892,  iL  451.— 209.  Staiui,  M.  A,  *'  A  Contribution  to  the  Subject  of 
Myxredema,  with  the  Rejiort  of  Tliree  Ca.*es  treated  successfully  by  Thyroid  Extract," 
Med.  Eee,  K.Y.  189;l,  Ixiii,  7^5-708.-210.  Idem.  ''A  Contribution  to  the  Subject 
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Jr.  Asaoe.  Amer.  PhyHiei/itia,  Philad.  1893,  viii.  861-371.  — 211.  Stkineu.  **  Ueber 
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1892-3,  XXX  viii.  1014-1018,-215.  TiioMibON,  Wl  0.  **  Report  of  a  Case  of  MyxtKlema," 
Mai  Jl*-e.  N.Y.  1893,  xliv.  174.— 216.  Id^m.  **  RejKirt  of  a  Caae  of  Myxedema/* 
Trans.  Asitoc.  Amer.  PhtmH&m,  Philad.  1893,  viii.  372-379.— 217.  Thjkiemie,  G. 
*'  De  la  cachexie  pachydermiijue,  ou  myxtttd^jme,*'  (/«:.  d,  h6p>  Par.  1891,  Ixvi.  117-126. 
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Sporadic  CRETiNtsM 
(congenital  myxedema,  or  myxcedema  of  childhood) 


i 


DeflnltloiL — A  state  allied  to  endemic  crelifiism  and  to  my xosdemA ; 
occurring  in  countries  and  districts  where  the  malady  is  not  endemk ; 
as.sociated  with  imperfect  development  both  of  the  iiiteUect  and  of  tke 
body,  and  due  to  congenital  absence  of  the  thyroid  gland,  or  to  want  of 
function  in  this  organ. 

Causation.  —  The  conditions  of  the  origin  of  sporadic  cretinism 
are  unknown.  Some  Cii.sc3  have  been  ascribed  to  consanguinity  hetweeo 
the  parents ;  others  to  a  family  history  of  alcoholism,  or  of  tubercular  or 
syphilitic  disease.  Others,  again,  have  Ijcen  attributed  to  mental  shock 
or  worry  on  the  part  of  the  mother  during  pregnancy.  There  ia  some^ 
timei3  a  family  history  of  **  deformities."  But  in  the  large  majority  of 
the  cases  recorded  the  mode  of  causation  is  obscure,  the  subjectjs  of  thii 
disease  being  members  of  large  and  otherwise  healthy  families. 

Description. — The  condition  is  rarely  observed  before  the  compledoD 


SPORADIC  CRETINISM 


485 


of  the  second  jear,  as  no  serious  symptoms  are  noticeable  before  that 
tme;  and,  if  any  difference  from  the  noiinal  be  noted^  it  is  usually 
regarded  merely  as  *^  backwardness."  The  disease  is,  however,  ifuite 
recognisable,  at  all  events,  as  early  as  the  tenth  month,  when  the  main 
features  may  be  as  follows ; — The  child  is  stunted  in  growth,  there  is  a 
great  want  of  due  proportion  between  the  various  parts  of  the  Inxlyj  the 
growth  of  the  trunk  and  lirabs  not  keeping  pace  w^ith  that  of  the  head, 
hands,  and  feet.  The  face  is  broad  and  expressionless ;  the  eyes  dull, 
and  situated  far  apart  at  the  ends  of  a  furrow  running  across  the  root  of 
the  nu8e.  The  nose  is  broad,  with  flattened  extremity,  like  that  of  a 
negro  ;  the  lips  coai'se,  protruding,  and  gaping,  give  a  glimpse  of  a  swollen 
tongue  appearing  between  two  ro^vs  of  carious  teeth.  There  is  usually 
well-marked  salivation.  The  hcatl  hangs  forward  on  the  chest,  the  erector 
muscles  being  too  weiik  to  support  its  weight.  In  this  way  an  antero- 
posterior curvature  of  the  cervical  and  upper  dorsal  vertebrie  is  often 
established,  the  convexity  being  directed  backwards  so  as  to  give  rise  in 
Bome  cases  to  suspicion  of  spinal  disease^  In  well-marked  cases  there  is 
usually  a  complementary  curv^ature  of  the  lumbar  spine,  increasing  the 
projection  of  the  aMomen  ;  a  characteristic  feature  which  is  one  of  the 
last  to  disappear  under  treatment.  The  limbs  are  shorty  the  legs  are 
often  bowed  in  a  manner  suggestive  of  rickety  deformity,  and  occasion- 
ally require  openitive  treatment ;  there  may  l>e  some  epiphyseal  enlaige- 
ment^  also.  The  skin  is  yellow^  and  leathery,  and  is  rough  to  the 
touch ;  it  is  loose,  and  often  hangs  in  folds  over  the  abdomen.  In  some 
cases  there  is  a  total  absence  of  perspiration  ;  but  this  symptom  is  not 
constant,  as  in  myxcedema.  The  hair  is  scanty  and  stunted,  owing  to  its 
extreme  brittleness :  its  appearance  resembles  a  poor  crop  of  wheat  after 
a  storm  ;  and  to  the  touch  it  is  harsh,  w  ith  a  dry  quality  of  harshness 
which  almost  suggests  heat  The  scalp  is  dry  and  scurfy.  Usually  there 
is  nothing  to  be  felt  in  the  region  of  the  thyroid  gland,  but  the  gland  may 
be  present,  even  indeed  in  an  enlarged  form.  In  many  cases  there  are 
large  lotjulated  fatty  masses  situated  between  the  sterno-mastoids,  al>ove 
the  clavicles,  and  in  the  armpits  ;  they  are  not,  as  a  iiile,  symmetricaL 
The  temperature  is  subnormal,  and  the  patients  are  extremely  sensitive 
to  cold.  The  urine  usually  is  {wissed  in  large  quantity,  contains  no 
albumin,  and  presents  a  marked  diminution  of  urea  j  but  in  a  certain 
number  of  cases  the  urea  has  been  found  rleciffedly  increased.  The  blood 
exhibits  little  change  in  its  corpusculiLC  elements  ;  there  is  no  leuco- 
cytosis,  but  there  is  a  markerl  diminution  in  the  quantity  of  heemoglobin, 
the  defect  amounting  to  50  and  even  GO  per  cent 

There  is  a  great  variety  in  the  mental  condition  of  patients  siiflTering 
frf>m  this  dise^use.  In  the  most  favourable  cascs^  althotigh  the  patient 
remains  dwarfed  as  he  grows  up^  he  is  capable  of  attending  to  housework 
and  of  following  some  light  employment.  On  the  other  hand,  ho  may 
remain  aljsolutely  imbecile,  a  mere  log.  In  the  majority  of  CiLses  a 
medium  state  exists.  The  patient  is  dull,  and  is  roused  with  difficulty ^  but 
can  be  made  to  recognise  external  ol ejects  tc*  a  certain  extent ;  ho  especi- 
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ail  J  enjoys  dainties  ;  sensation  is  retarded,  and  all  movements  are  Wgrm  I 
with  difficulty,  and  are  slow  and  delil>enite — the  gait  especially  so.  Tb?  V 
tamper,  as  a  nde,  is  placid;  but  it  may  be  %'aried  by  fits  of  pa^ion  &tiii 
of  despondency.  A  certain  number  of  patients  are  spiteful  and  \'icioiiv 
The  habits  are  usually  dirty,  and  even  at  the  age  of  six  or  eight  years  tbt 
patient  m  often  luiable  to  feed  himself.  The  difference  between  the  r»l 
and  the  ai>jjarcnt  age  becomes  more  noticeable  as  time  goes  on,  p*ticuu 
of  twenty  years  of  age  or  over  liaving  the  sixe  and  general  appeanuzoe  of 
young  children, 

Pathology  and  morbid  anatomy. — The  thyroid  gland  is  absent  in 
the  majority  ol  eases,  being  represented  merely  by  a  few  fatty  gmoolCL  m 
In  other  cases  it  has  undergone  cystic  or  fibrc*-cystic  degeneration.  ■ 

The  cranial  bones  are  thickened  and  the  diploe  diminished  Pre- 
mature synostosis  of  the  spheno -basilic  suture  baa  been  described  hj 
Yirchow.  The  brain  is  small,  and  there  is  an  increase  of  intraventrica- 
lar  and  subarachnoid  fluid.  The  long  bones,  \nth  the  exception  of  the 
clavicle,  are  shortened,  and  often  present  a  curious  cupping  at  th« 
extremities  which,  embracing  the  epiphyses,  gives  rise  to  an  appearance 
of  epiphyacitl  enlargement.     There  are  no  peculiar  N-isceral  lesions. 

Diatpiom, — The  various  forms  of  idif>cy  unassoeiated  with  thyroid 
affection,  and  rickets  must  be  distinguished  from  this  disease.  The  con- 
dition of  the  hair,  akin,  and  t^uth  and  the  presence  of  the  tbyTtjid  will 
mark  the  former  class,  the  absence  of  mental  symptoms  the  latter. 

Prognosis. — Under  the  th\Toid  treatment  this  is  eminently  favourable. 
Suitably  conducted,  it  will  certiiinly  ensure  rapid  and  complete  bodily 
improvement,  and  though^  as  we  shall  see  presently,  mental  improvement  ii 
not  invariable,  it  is  even  more  remarkable  when  it  occurs.  The  eiriiar 
in  life  the  treatment  is  begun  the  more  complete  and  lasting  appflv 
to  be  the  results.  In  all  probability,  however,  the  treatment  in  some 
form  will  have  to  be  persisted  \n  throughout  the  life  of  the  patienL 

Treatment. — Previous  to  the  exjwsriments  of  Murray  and  Xlackeiuaa 
little  could  lie  done  to  allc\'iate  this  diseiisc.  8evend  German  8urgeoiu» 
noiJibly  Boecher,  and  in  this  country  Victor  Hoi-sley,  Glutton,  and  other* 
hatl  tried  the  implantation,  either  in  the  alKlominal  caWty  or  beneath  the 
fildn,  of  portions  of  thjToid  glands  of  sheep,  or  of  parenchvmatouB 
bronchocelea  from  human  subjects.  The  effect,  though  favourable,  wm 
transitory,  and  disappeared  with  the  absorption  of  the  implanted  tissue.  ■ 
In  1892,  Dr.  Murray  showed  that  subcutaneous  injection  of  an  extract  of  II 
the  thyroid  gland  caused  alleviation  of  symptoms,  and,  later^  Dr,  Mac- 
kenzie showed  that  feeding  by  the  mouth  was  equally  efficaciotia.  The 
gland  is  best  administered  in  the  form  of  a  dried  extract,  either  as  a 
powder,  or  in  the  form  of  a  tablet.  The  dose  shoidd  be  small  at  first, 
beginning  with  three  grains  a  day,  and  should  be  carefully  increased  in 
amount  until  the  full  effect  is  obtained.  Then  large  doses  must  be  kepi 
up  until  what  may  be  chilled  a  ctire  is  obtained.  Then  only  a  sufficient 
dose,  which  varies  according  to  the  indi\'idual,  should  be  given  to  main- 
tain the  proper  conditii>n  of  health.     The  effect  of  the  treatment  in 
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[)f  sporadic  cretiuisin  resemlilos  dijsely  tliat  which  obtains  in  mjTca^dema ; 
^biit  there  are  some  consiilerable  dilferences.  In  the  tirst  place,  there  is  as 
a  rale  a  complete  absence  of  the  symptoms  of  discomfort  due  to  the  treat- 
ment which  are  so  often  noted  in  the  adult  disease.  On  the  othei*  hand, 
syTtiptoms  of  improvement  do  not  occur  so  soon  as  in  crises  of  myxtedema, 
no  change  of  any  imjxjrtance  l>eitig  noted  in  the  first  week.  Fii-st,  there 
appears  a  marked  decrease  in  the  hmly-weight,  accompanied  )iy  a  decided 
decrease  in  bidk.  This  is  accomimnied  hy  increased  diaphoresis,  an  im- 
provement in  tlie  condition  of  the  skin  and  hands,  an  increased  activity 
of  movement,  and  a  brightening  of  expression.  Where  diminished  before^ 
the  qnantity  of  urea  excreteil  approaches  the  normal  The  r|uantity  of 
hcemogloliin  rapidly  incre*'ises,  with  a  corresponding  diminution  of  pallor. 
After  a  perio<i  of  loss  the  bcHly -weight  begins  to  asecfid,  arid  this  is  the 
most  triLstworthy  sign  of  the  approach  to  a  "cure."  When  the  body- 
weight  corresi>ond8  faii'ly  well  to  the  height  of  the  chikl,  the  quantity  of 
thyroid  extract  given  may  be  gL'adually  diminished,  until  the  smallest 
dose  compatible  with  health  is  reached.  This  in  each  case  must  be  a 
matter  of  experience.  Overdose,  or  a  prolonged  course  of  large  doses, 
may  induce  symptoms  of  irritability  and  other  troubles  suggesting  Graves' 
disease.  It  is  interesting  to  note  that  where  treatment  is  begun  before 
the  period  of  second  dentition,  however  badly  decayetl  the  first  set  may 
have  been,  the  second  set  of  teeth  are  large  and  strong.  Bodily  growth 
is  in  some  cases  remarkably  rapid,  as  much  as  5i  inches  in  one  year 
having  been  recorded.  Mental  improvement  varies  coosiderably  in 
ilegree.  In  some  cases,  even  where  there  has  been  a  marked  degree  of 
hebetude  at  first,  the  children  after  a  time  liticome  equal  in  intelligence 
to  their  contemporaries,  and  are  able  to  rival  them  at  their  studies.  In 
other  crises,  although  the  bodily  improvement  is  remarkable,  the  mental 
condition  remains  absolutely  imimprovecL  There  are  various  stages 
between  theee  two  extremes. 
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Grates*  Disease 


Definition* — ^  A  disease  characterised  l>j  enlargemenb  of  the  t^vroid 
gland,  protrusion  of  the  eyeball s,  tachycardia  and  piilpitation,  and  tremors 
of  the  extremities.  With  these  may  he  associated  a  more  or  less  profound 
disturbance  of  mental  equilibrium,  emaciation,  sweafciog,  ana?niiaj  loose- 
ness  of  the  bowels,  and  derangement  of  the  cjitamenial  function. 

Etiologry.— This  disease  mainly  affects  women  between  the  ages  of 
sixteen  and  forty  years.  Its  incidence  according  to  age  is  shown  by  the 
figures  compiled  by  Buschan,  Of  495  patients,  15  were  under  ten  years 
of  age,  352  were  between  sixteen  and  forty,  103  ocetirring  between 
twenty  and  thirty,  G9  were  between  forty  and  fifty,  and  31  were  over 
fifty.  The  disease  is  thus  rare  at  the  two  extremes  of  life.  Only  about 
30  cases  altogether  have  been  reported  in  children.  The  age  of  the 
youngest  was  two  and  a  half  yeai-s,  a  case  which  is  recorded  by  Divel 
Dr.  Dreschfeld  has  observed  a  definite  example  in  a  child  aged  three. 

The  disease,  though  rare  in  men^  may  occur  in  them  in  a  well-marked 
form.  Its  relative  frequency  in  men  and  women  has  been  very  variously 
estimated.  Buschan,  who  has  collected  980  cases  from  the  recordsj  found 
805  females  to  175  males,  a  proportion  of  al>out  nine  to  two.  It  is 
probable  that  cases  in  men  are  recorded  more  frec|nently  than  those  in 
wnmcn  on  account  of  their  compiU'ative  rarity ;  and  thus  the  propoition 
of  men  to  ivomen,  given  by  Buschan,  may  be  too  high.  It  is  possible, 
too,  that  the  proportion  varies  in  different  countries.  Charcot  speaks  of 
the  disease  as  being  only  a  little  less  frequent  in  men  than  in  women, 
and  Eulenburg  gives  the  proportion  as  one  male  to  two  females.  Out  of 
nearly  a  hundred  cases  of  the  malady  personally  observed  by  us,  there 
have  been  only  five  crises  in  males.  As  with  adults,  the  children  attacked 
have  been  usmdly  females — a  contrast  to  our  experience  in  cretinism. 

The  disease  may  occur  in  several  members  of  the  same  family.  It 
has  been  observed  in  three  successive  generations.  Thus  it  has  been 
reeordod  that  two  sisters,  their  father,  and  two  of  his  sisters,  and  his 
mother  were  subjects  of  the  malady.  There  is  also  Oesterreicher's  well- 
known  CcLse  M'here  a  hysterical  woman  bad  ten  children,  of  whom  eij^ht 
suffered  from  exophthalmic  goitre  j  and  one  of  the  latter  had  three 
children  thus  affected. 

The  malady  is  often  conserjuent  upon  acute  disease,  fright  or  other 
severe  mental  shock,  worry,  prolonged  mental  strain,  and  over  -  fatigue. 
A  good  many  cases  appear  tr>  ha^e  dated  from  an  attack  of  influenzii. 

Quinsy,  rheumatism^  and  a  tendency  to  bleeding,  especially  in  the 
foiTu  of  epistaxis,  have  been  observed  as  antecedents  in  a  significant 
number  of  cases. 
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Fright,  intense  grief,  and  other  profound  emotional  disturbance*  bm 
long  been  recognised  as  immediate  causes  of  the  disease.  It  is  intenDl^  | 
ijig  to  note  the  close  connection  between  the  acute  or  chronic  srmpbam 
of  exophthalmic  goitre  and  the  more  immediate  effects  of  U*rn>r.  Tk 
descriptions  given  by  Darwin  and  Sir  Charles  Bell  of  the  ooikdttaoii  pre- 
sented lij  persons  under  the  influence  of  intense  fenr  at  Otice  9QggM  t^ 
eymptoms  of  exophthalmic  goitre.  The  heart  beats  quickly  and  'iiolt-ntlj, 
so  that  it  palpitates  or  knocks  against  the  ribs*  There  is  trembling  ri 
all  the  imiscles  of  the  body.  The  eyes  start  forward  and  the  uneover^l 
and  protruding  eyeballs  aie  fixed  on  the  object  of  terror  ;  the  skin  bresb 
out  into  a  cold  m^d  clammy  sweat,  and  the  face  and  neck  are  fluihed  oi 
pallid.     The  intestines  are  affected. 

Of   all    the  emotions,   fear  is  notoriously   the   most   upt  to 
trembling. 

Protmsiou  of  the  eyes,  as  well  as  trembling,  is  mentioned  by  i 
all  writers  who  describe  the  effects  of  hoiTor  or  fear. 

We  have  no  knowledge  that  the  thyroid  gland  ordinarily 
enlarged  under  the  influence  of  fear,  liut   it   is  evident   that  the  tMhm 
chief    features   of   exophthalmic   goitre    temporarily   result    from 
emotion.      That^  occasionally^  ttraves^  disease,  in  a  Trell-raarked 
rapidly  follows  a  sudden  shock  to  the  nervous  system,  indicates  that  all 
the  symptoms  may  l^e  produced  in  such  a  way. 

We  think  that  these  facts  suggest  that  the  thjToid  conditioii  iK  ** 
any  rate,  not  the  primarj^  cjiuse  of  the  disease.  We  conclude  that  tin 
disease  depends  on  a  derangement  of  the  emotional  nervous  syitdii^ 
together  with  an  altered  perverted  condition  of  the  thyroid  gland,  whick 
serves  to  keep  up  many  of  the  characteristic  symptoms. 

We  are  bound  to  recognise  that,  as  in  the  ease  of  myxcedetDit  thr 
large  majority  of  the  patients  are  of  the  female  sex.  It  is  well  known 
that  changes  of  a  quasi -inflammatory  nature  occur  in  the  body  during 
disordered  menstruation  and  during  pregnancy. 

The  association  of  the  disease  with  other  nervous  disorderB  in  tbf 
patient,  or  in  other  members  of  the  same  family,  has  often  been  poioivd 
out  Chorea,  hysteria,  epilepsy,  diabetes,  and  insanity  are  some  ol  the 
diseases  with  which  it  thus  ajipears  to  have  relations. 

The  connection  of  the  malady  with  chlorosis  is  uncertain,  but  un* 
doubtedly  the  latticr  fre<|uentty  accompanies  it  in  young  women*  Ooca 
siunally  the  disorder  shows  itself  for  the  first  time  during  pregnancy  or 
after  parturition.  On  the  other  hand,  it^  symptoms  may  undergo 
amelioration  during  pregnancy.  Disorders  of  menstruation  sometimei 
precede  the  disease,  and  probably  have  some  causal  relation  with  it 

Some  have  looked  on  Graves'  disease  as  an  auto-intoxication  ;  others 
regard  it  as  refiexly  excited  by  some  local  morbid  condition  in  the 
or  elsewhere. 

The  disease  affects  perf^ons  of  all  classes  of  society.  It  appears  to  hf 
on  the  whole  as  prevalent  in  one  country  as  another ;  but  some  localitiet 
furnish  more  cases  than  others.     Thus  certain  parts  of  Kent,  Surrey, 
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portion  of  the  cases  under  our  observ^ation.     In  districts  where  ordinary 
goitre  prevails,  the  exophth."ihnic  form  is  also  met  with. 

Symptoms. — The  symptoms  mentioned  in  the  dchuition  as  character 


istic  of  the  disease  may  como  on  simiiltAneoiisly  or  may  gradiully ! 
one  after  the  other.    -The  thyroid  enlargement,   together  mik  the  jrj. 
trusion  of  the  eyes^  renders  the  disorder  eiisy  to  reco^is^ 
the  first  sign  of  anything  amiss  is  an  alteration   in    temper,  tbe 
being  easily  worried  and  extremely  irritable.     With   this  is  too 
ciated  functional  disturbance  of  the  heart.     The  thyroid  enlargemtiit  km  | 
probably  lieen  present  from  the  first,  but  may  not  be  observed  till  a  kttr 
period.     The  pdpitation  now  increases  and  the  eyes  become  prontii 
the  |>^Ltient  becomes  more  irriUible  and  c ice i table,   and    ic  ijpt  to  Im 
attacks  of  trembling. 

We  shall  first  proceed  to  consider  the  varioua  symptoms  ta  Aebd, 
aiid  then  discuss  the  varieties  of  the  disease^  its  course  and  its  dunim 

The  ihifroid  enlartjemrnt  is  usually  mode  rate.  In  many  cases  %h$  a- 
krgement  is  uniform,  but  appears  to  be  unsjTnmetrical,  the  ri^l  ndi 
being  larger  than  the  left.  The  reason  of  this  apparent  difference  <m 
the  t^ro  siiles  is  that,  as  a  nile,  the  normal  gland  is  not  retdly  fjwt 
metrical,  the  right  lobe  being  larger  than  the  left  ;  and  h^^pertropbt 
magnifies  the  disparity.  In  some  cases  the  enlargement  is  irregnlsr  siid 
the  tumour  may  present  local  nodular  swellings.  The  swelling  is  gemr 
ally  soft»  but  sometimes,  especially  when  irregular,  it  is  firm  and  kovL 
The  latter  is  especially  likely  to  be  the  case  where  a  goitre  has  |iro60U 
the  onset  of  the  other  symptoms  of  the  disease. 

The  gland  appears  to  pulsate  in  common  with  the  vessels  in  the  oecL 

On  placing  the  han<l  over  the  goitre  a  thrill  is  often  perceptible,  tsd 
on  applying  the  stethoscope  a  loud  murmur  is  audible,  like  the  vsqoqi 
hum  in  the  neck  in  a  ciise  of  aUiTmia. 

During  the  course  of  the  disease  t!ie  goitre  fluctuates  in  sue.  Aftir 
slowly  increasing  for  a  time  it  may  gradually  diminish.  In  other  CMei 
it  may  repe^itedly  incre^^ise  and  diminish. 

Often  the  [mtient  has  not  noticed  any  enlargement  of  the  thyrwd 
until  it  is  pointed  out  by  the  physician.  In  men,  attention  is  sometiiiMi 
first  drawn  to  it  by  their  collars  becoming  too  tight. 

The  eyes, — The  exophthalmos,  like  the  thyroid  enlargement^  variei  b 
amount  in  different  cases.  Occasionally  the  protnision  is  so  graal  Uu* 
the  eyelids  cantiut  voluntarily  l»e  closed,  nor  do  they  meet  in  sleeps  0» 
the  other  hand,  it  may  be  so  slight  as  to  be  hardly  perceptible,  h 
marked  cases  the  eyeballs  appear  as  if  starting  out  of  the  head.  In  toiDf 
cases  nothing  more  than  a  slightly  staring  look  may  be  notioed.  Tbt 
exophthalmos  is  often  not  quite  equal  on  the  two  sides,  and  sst^sal 
purely  unilateral  cases  have  been  reported.  Two  importauit  signs  bsw 
been  described  in  connection  with  exophthalmos;  these  are  known  » 
Von  Grafe  8  sign  and  SteUwag's  sign. 

Von  Oriife's  sign  consists  in  the  lagging  of  the  upper  eyelid  in  dowih 
ward  movement  of  the  eyes.  To  oliUiin  it  the  finger  or  a  pencil  shoukl 
be  held  horizontally  in  front  of  the  patient's  eyes,  and  she  fifaaoU  ^ 
directed  to  follow  it  while  it  is  gradually  lowered.  If  the  sign  is  present 
the  upper  eyelids  lag,  not  closely  following  the  movements  of  the  eye- 
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Balk,  80  that  the  sclerotfcs  may  become  ^isiblu  l>etweeri  the  lids  and  the 
■bornefe.  Von  Gmfe's  sign  is  generaUy  present  in  the  disease,  hut  it  is 
lw>metimefi  observed  in  other  conditions, 

I  8tel! wag's  sign  consists  in  an  increase  of  tlie  jwilpebral  fissure  due  to 
■retraction  of  the  upper  lid  and  dimmished  frequency  and  incompleteness 
bf  winking  under  reUex  stimulation-  In  conserjiience  of  the  retraction 
bf  the  lids,  the  sclerotic  may  show  all  round  the  iris.  The  widening  of 
bhe  ptdpebral  fissure  is  not  a  mechanical  result  of  the  exophthalmos,  and 
MS  not  directly  in  propoition  to  it.  Tlie  diminished  reflex  exeitahility 
contributes  to  give  the  eyes  their  staring  look.  Ste  11  wag's  sign  is  usually 
present 

Mobiiis  has  drawn  attention  to  another  eye  symptom,  namely,  in- 
sufficient power  of  convergence  for  near  objects.  On  convergence  the 
patients  experience  a  sense  of  strain,  but  have  no  double  vision.  This  is 
by  no  means  a  constant  featm^e  of  the  malady,  A  glistening,  slightly 
cedematous  condition  of  the  conjunctiva?  may  frequently  lie  noticed. 

Occasionally  some  weakness  of  the  external  ocular  muscles  exists. 
Sligbt  drooping  of  liotli  upper  eyelids  has  been  observed.  At  times 
there  is  some  weakness  of  the  external  recti,  producing  double  vision  on 
looking  to  the  extreme  right  or  left.  In  rare  cases  complete  ophthalmo 
plegia  externa  has  been  recoi'ded. 

No  defect  of  vision,  as  a  rule,  accompanies  the  exophthalmos.  Be 
sides  the  straining  which  sometimes  accompanies  convergence,  patients 
often  complain  of  various  subjective  symptoms,  such  iis  flashes  of  light 
before  the  eyes,  and  feelings  as  if  the  eyes  were  being  pushed  for- 
wards. 

Sometimes  there  is  painful  spasm  of  the  orbicularis  palpebrarum. 
Sometimes  accom[>anying  the  spism  there  is  dislocation  of  the  eyeball  ; 
but  this,  fortunately,  is  a  rare  event.  Watering  of  the  eyes  is  often  a 
source  of  annoyance,  but,  on  the  other  hand,  there  may  be  an  abnormal 
dryness. 

Ulceration  of  the  cornea  occasionally  occurs,  though  rarely,  and 
this  may  go  on  to  perforation  and  destruction  of  the  eye.  In  a  case 
recently  under  the  c^re  of  one  of  us,  the  perfoi-ation  had  occurred  «|uite 
painlessly,  and  the  eye  was  lost  before  the  patient  made  any  complaint 
about  iL 

Accompanying  the  protrusion  of  the  eyeballs  and  the  affections  of 
the  lids  already  mentioned,  an  edematous  swelling  of  the  upper  and 
sometimes  also  of  the  lower  eyelids  is  not  infreq^jently  found.  Some- 
times the  sAvelling  is  not  a  true  cedema,  as  it  can  be  dissipated  by  caua- 
ing  contraction  of  the  orbiculares  by  electric  stimulation.  Sometimes 
the  swelling  remains  for  a  long  period,  even  after  many  of  the  other 
symptoms  of  the  disease  have  disappeared. 

Arching  of  the  eyebrows  is  generally  to  be  observed  whenever 
exophthalmos  is  well  marked. 

The  didurhanc€^  of  the  circuluHan  form  the  most  marked  and  constant 
features  of  the  disease. 
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Tiie  heart's  action  is  always  increased  in  rapidity.      The  niic  nsmi 
in  the  slighter  cases  between  90  and    100   lieats   in    the  uilnau^  ind  o   I 
ciises  of  ordinary  seventy  fietween    100  and   130.     In  aerere  CttKi  tb  I 
he^irt  may  beat  at  the   rate  of    160   pulsations   or    even  mom  in  ik 
minute. 

The  fiction  is  not  merely  persistently  rapid,  hut  it  is  apt  id  bt 
increased  on  shght  exciting  cans^es. 

The  patients,  as  a  ruk\  are  painfidly  conscious  of  palpi tatioa,  and  tt  » 
the  chief  troiiljle  of  which  they  conijilain.  In  some  caftes  ther  hsnrt  i 
feeling  as  if  the  heart  were  beating  all  over  the  body.  OccaaicMlallf, 
however,  there  is  a  very  rapid  cardiac  action  ^vithout  the  patieot  Mv^ 
uncomfortably  conscious  of  it 

The  pulsation  of  the  carotids  in  the  neck  is  generally  a  renr  (m- 
spicuous  feature  of  the  disease.  On  inapeclicm,  they  can  be  seen  Wtin^ 
forcibly  and  rapidly. 

As  a  nile  the  action  of  the  he^irt  is  regular;  but  it  may  b^eont 
irregidar,  and  this  is  most  likely  to  be  the  ca»e  when  the  disease  t«  pro- 
gressing  unf a vo u  nil *ly , 

Often  the  increased  cardial?  action  is  accompanied  by  cardiac  hyper- 
trophy  or  dilatation.  Systolic  murmurs  at  the  baae  of  the  hean  ut 
not  uncommon,  while  sometimes  there  is  evidence  of  organic  ^'alfukr 
disease. 

As  regards  the  radial  pulse  there  is  nothing  constant  in  its  chaneKf 
except  its  frequency.     In  di  He  rent  cases  it  is  hard  or   soft,  strong  <r 

WCAlk. 

Trrnmr  is  now  recognised  as  one  of  the  cardinal  symptoms  ol  Um 
disease.  It  varies  very  much  in  degree.  In  one  case  it  may  1j«  the  cliifi 
troulile  of  which  the  piitient  complains,  while  in  others  its  presence  will 
only  be  recognised  by  the  physician  on  careful  exaniiiiatiun.  If  i 
jmtieut,  the  subject  of  this  disetise,  be  asked  to  stretch  out  her  extended 
handa^  a  characteristic  tremor  will  be  observed,  consisting  of  vihmtoiy 
movements  of  small  amplitude,  with  a  period  of  al>out  one-eighth  ^>r  oue- 
ninth  of  a  second.  The  tremor  is  of  the  same  nature  as  that  which  mav 
be  observed  in  over-fatiguerl  muscles  in  healthy  persons.  The  tremor  i« 
a  communicated  one,  and  atiects  the  whole  extremity,  not  the  finf^en; 
only.  It  may  l>e  observed  in  the  leg  as  well  £is  in  the  arm.  It  tistiaDj 
afTects  both  sides  of  the  bmly,  btit  in  some  cases  it  is  limited  to,  or  ii 
very  much  more  marked  in  one  limb. 

The  tremor  is  generally  more  obvious  %vhen  the  patient  is  flurried, 
and  soraetiraes  may  only  be  noticeable  under  such  circtmistaiices.  h  it 
more  conspicuous  when  the  patients  are  examined  standing  up  than  whao 
they  are  lying  down. 

Besides  the  tremor  which  the  physician  observes  on  exaroinAtion,  the 
patients  frequently  themselves  experience  atUicka  of  trembling  which  mtj 
affect  the  whole  of  the  body,  such  attiieks  Waring  the  same  reLatioo  to 
the  tremor  that  palpitation  does  to  the  rapid  canliac  action.  It  1%  s»  a 
rule,  only  when  the   tremor  is  aggravated   that  it   interferes  with  tlie 
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BftovemenU  of  the  handg,  and  then  only  the  more  delicate  actions  are 
^fcffected,  such  as  writing,  sewing,  or  buttoning  a  glove  or  dress.  The 
patient  will  prohably  use  the  spDon  or  fork  or  caiTy  a  cup  to  the  lips 
with  perfect  steadiness.  Trousseau  remarked  of  ojie  of  his  patients,  that 
on  account  of  trembling  she  was  unable  to  sign  her  daiighter*a  marriage 
contract. 

We  shall  proceed  now  to  describe  the  s\Tnptom&  which  are  usually 
Associated  ivith  those  of  more  special  diagnostic  importance  alreiidy 
desciibed. 

EfJiaciaii&n  is  a  very  characteristic  feature  of  all  acute  cases,  or  of 
those  in  which  the  disease  is  active.  Borae times  the  degi'ee  of  emaciation 
18  extreme,  and  when  this  is  the  case  the  prognosis  is  most  unfaviHu-able. 
A  loss  of  two  or  three  stones  is  not  uncommonly  seen.  As  the  disease 
sul (Sides  the  paitient  regains  fleish.  Mild  cases  are  sometimes  met  with 
ivbere  the  ptitient^  remain  well  nourished  throughout, 

lAh'iS  of  strength  is  generally  in  pioportion  to  the  se\'erity  of  the  disease. 
Usually  the  patients  are  easily  tired,  but  sometimes  excitement  will  cairy 
them  through  a  gi*eat  de^d  of  exertion. 

Th*'  femp^'ralmr^  of  the  body,  as  a  rule,  is  little  elevated  if  at  all.  We 
have  ol»served  the  temperature  with  great  care  in  a  large  immber  of 
cases  and  find  that  a  rise  of  t^jmperatiu^e  is  qiute  exceptional.  Some 
observers,  however,  have  recorded  feljrile  cases.  Our  belief  is  that, 
generally  speaking,  if  fever  is  present  it  is  dno  to  some  complication. 
Although  the  temperature  may  not  be  rai:5ed,  a  snhjeditr  fn'Ivttj  af  hmt  m 
the  rule.  It  m  most  troublesome  at  night  when  the  j>jitient  is  in  l>ed, 
and  even  when  the  weiither  is  cold  she  will  feel  waini  with  an  amount 
of  covering  which  a  healthy  person  would  consider  quite  insufticient. 
She  likes  cold  weather  and  is  very  intolerant  of  heat. 

Ajhdiom  of  the  din  are  of  considerable  interest  and  are  not  in- 
frequent. 

In  the  first  place  t!ie  i>atient8  often  suffer  from  flushing  of  the  head 
and  neck^  especially  when  under  observation.  At  the  same  time  they 
feel  as  if  the  blood  were  rushing  to  the  head,  and  their  face  and  neck 
become  uncomfortably  hot.  These  attacks^  although  worse  under  observa- 
tion, often  come  on  without  apparent  ciiuse.  The  sweat-glands  are 
generally  over-active,  and  sweating  may  be  much  in  excess.  Sweating 
of  the  hands  and  feet  mtiy  be  a  source  of  great  annoyance  to  the  ]mticnt. 
The  increased  moisture  on  the  skin  is  no  dotibt  the  cause  of  the  great 
fliniinution  of  the  electrical  resistance  of  the  body  observed  by  Vigouroux 
.  iind  Charcot, 

I  Figment/iry  changes  in  the  skin  are  not  uncommon.  The  complexion 
almost  invariably  suffers.  The  skin  of  the  face  and  of  other  parts  of  the 
body  becomes  dark  and  muddydooking.  Sometimes  a  general  bronzing 
of  the  skin  Uikes  place.  At  other  times  irregnlar  patches  of  pigmentation 
appear  on  various  parts  of  the  body.  The  ptirta  genci'ally  atrected  are 
the  face,  neck,  the  sides  of  the  chesty  the  nipples,  the  alxlomen,  the 
lumbar  region,  the  axillie,  and  the  Oexores  of  the  arms  and  thighs.     The 
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colour  of  these  parts  is  a  more  or  less  dark  brown  in  marked  contrast 
with  the  normal  colour  of  the  skin  on  the  front  of  the  chest.  Sometimes 
the  pigmentation  is  limited  to  the  eyelids. 

Patches  of  leucoderma  have  also  been  noticed  occasionally. 

The  association  of  scleroderma  with  Graves'  disease  has  been  recorded 
by  several  obser\'ers. 

Mention  must  also  be  made  here  of  the  occurrence  of  a  fleeting 
oedema  which  appears  and  disappears  quickly  in  various  parts  of  the  body. 
Factitious  urticaria  has  also  been  observed. 

The  nutrition  of  the  hair  also  is  generally  affected.  Many  patients 
complain  of  the  thinness  and  falling  out  of  the  hair,  which  is  abnormally 
dry  as  well  as  scanty.  The  hair  of  the  eyebrows  and  eyelids  may  also 
fall  out.  The  axillary  and  pubic  hair  may  similarly  J^  affected.  Almost 
universal  alopecia  has  been  recorded. 

In  connection  with  the  change  in  the  hair,  it  may  be  pointed  out 
that  the  teeth  also  frequently  become  carious  during  the  course  of  the 
disease. 

Ancemia  is  often  present  to  a  certain  degree  among  the  younger 
patients,  but  is  not  a  constant  symptom.  That  it  may  be  a  marked 
feature  of  the  disease  is  shown  by  the  fact  that  Begbie  considered  it  to  be 
the  primary  factor  in  the  malady,  while  Wilks  has  cautioned  the  in- 
experienced to  beware  of  mistaking  cases  of  Graves*  disease  for  ordinary 
anaemia. 

Epistaxis  is  not  infrequent  in  the  course  of  the  disease  as  well  as  before 
it;  of  this  we  have  had  a  number  of  examples.  Trousseau  recorded 
the  occurrence  of  pulmonary,  intestinal,  meningeal,  and  cerebral  haemor- 
rhages. 

Dr.  Dreschfeld  has  lately  called  attention  to  the  occurrence  of 
acetonsemia  in  connection  with  attacks  of  persistent  vomiting,  to  which 
reference  will  be  made  farther  on. 

In  the  respiratory  systevi  the  chief  troubles  are  nervous  cough  and 
attacks  of  dyspnoea.  The  cough  is  generally  dry,  like  that  observed  in 
cases  of  ordinary  goitre.  The  attacks  of  dyspnoea  are  attended  with 
aggravation  of  all  the  symptoms,  swelling  of  the  vessels  of  the  neck, 
blueness  of  the  face,  and  impending  asphyxia.  Such  attacks  have  at 
times  proved  fatal.  It  has  been  supposed  that  they  arise  from  a  sudden 
increase  of  direct  pressure  of  the  goitre  on  the  trachea;  and  this  is 
supported  by  the  resemblance  they  bear  to  the  similar  attacks  which 
arise  in  cases  of  aneurysms  pressing  on  the  trachea  or  main  bronchi,  and 
by  the  fact  that  the  trachea  bears  evidence  of  having  been  compressed 
laterally.  Attacks  of  dyspnoea  of  a  similar  kind  are  observed  in  the  con- 
dition known  as  athvroidea,  and  it  is  therefore  improbable  that  they 
depend  merely  on  mechanical  causes.  A  symptom  recorded  by  American 
authors  as  Bryson's  symptom  is  by  no  means  characteristic,  and  is  only 
exceptionally  met  with.  This  consists  of  greatly  diminished  expansion 
of  the  chest  in  inspiration. 

Little  has  to  be  added  to  what  has  already  been  said  in  regard  to 
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■bn^uktory  disturbances.  (Edima  of  tlie  lower  extremities  is  not  infrequent 
Hfe  a  result  of  cardiac  weakness,  tieneral  Ch'dcma  may  occasionally  Ire  one 
^f  thi^  main  features  of  the  diseafic  at  an  early  stage,  and  lb  ere  may  l>c 
effusions  into  the  serous  cavities  i\s  well  aa  anasarca.  Sometimes  loijil 
oedema  h.ts  Wen  ol»served,  such  as  that  already  refcrrefl  to  as  affecting 
the  eyelids,  (Edema  has  heen  observed  to  l>e  more  marked  on  one  side 
tlian  on  the  other;  thia  ia  independent  of  po.siticm,  and  is  associated  with 
vnso-motor  disturbances.  A  very  interesting  form  of  swelling  has  l>een 
ob&erved  hy  \n  in  which  the  lower  extremities  become  greatly  enlarged 
without  any  pitting.  8ueh  non-pitting  swelling  was  first  described  l»y 
Basedow,  aiul  is  pioKably  of  the  same  nature  as  the  swelling  which  is 
observed  in  myxcL'dema. 

Th^  ilifftdite  system  i.^^  commonly  distmbed.  The  appetite  is  often 
capricious,  ?tnd  the  patient^  like  a  pregnant  woman,  has  longirigs  for  tunisual 
kinds  of  fomL  Sometiines  the  appetite  is  ravenous,  and  the  patient  ciui 
hardly  wail  for  the  conveyance  of  the  food  to  the  iwmth.  On  the  other 
hand,  especially  when  the  disease  is  progressing  imfavonriLhly,  there  may 
be  more  or  less  complete  iuiorexia.  Excessive  thirst  is  also  a  frecjueiit 
symptom,  and  the  patient  will  sometimes  gulp  down  water  with  the 
greatest  eagerness  and  imiwtience.  \'omiting,  appirently  unrelated  to 
the  ingestion  of  food,  is  not  nncummon.  Looseness  of  the  bowels  is  a 
very  frequent  symptom.  It  is  apt  to  come  on  without  afiparent  cause, 
and  as  a  nile  is  attenrled  with  no  griping.  The  pitient  may  have  four 
or  five  loose  motions  in  the  course  of  the  day,  and  this  may  tontinue  for 
a  week  or  a  fortnight  at  a  time.  Sometimes  acute  attacks  of  diarrhrea 
may  supervene,  which  completely  prostrate  the  patient  and  oecasiunally 
prove  fatal. 

A^omiting  sometimes  becomes  a  very  gi'ave  symptom.  Tlie  patient 
complains  of  e[>igastric  pain,  and  can  retain  nothing  on  the  stomach.  I>r 
Dreschfelfl  stales  that  in  seven  cases  whf^re  such  attacks  have  oecurreib 
he  observed  that  the  breath  had  a  j>eculiar  sweet  odour,  and  that  the 
urine  not  only  smelt  of  acetone,  but  gave  the  charactenstic  reaction  of 
diaeetic  acid.  With  the  vomiting  there  is  intense  prostration,  restlessness, 
und  the  dys]>ntea  or  air  hunger  oljserved  in  diabetic  coma.  F'ortunately 
these  syni]Jtoms  not  infrer|uently  pass  oft*  but  they  occasionally  end  in 
death.     Some  times  vomiting  mul  diarrhoea  oociU'  together, 

Intamitknt  alhummmiti,  generally  considerable  and  sometimes  ex- 
cessive, has  been  recorded  by  Warburton  liegbie  and  others,  hut  cannot 
be  considered  as  a  common  feature  of  the  disease.  Sometimes  pt*ly- 
uria  and  sometimes  glycosuria  have  been  o1>sei  ved.  In  most  cases, 
however,  the  uiine  is  normal  in  amount,  and  free  from  albumin  and 
sugar. 

Ths  mtamenial  function  is  generally  deranged  during  the  course  of  the 
malady.  Irregularity  of  menstrnation,  amenoiTha?a,  and  menorrhagia  are 
common,  bnt  in  some  cases  the  function  is  normal.  Female  patients 
frequently  sufler  from  leucorrhcjea. 

The  existence  of  the  disease  does  not  appear  to  offer  any  obstacle 
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to  tho  occtirrence  of  prcgmincy.  As  has  been  pointed  out,  paitie:.^ 
fre<|uently  Improve  during  pregnancy,  and  generally  go  to  (lUl  \km%.  Ii 
some  of  the  «ise-3  under  our  care  severe  tlooding  occurred  after  deliTcrT. 
As  a  rule,  in  them  also  the  influence  of  pregnancy  was  favour;il»le  ;  nlUiciQi^ 
we  have  observed  causes  where  the  symptoms  of  the  disease  L^ivts  apiieKtd 
for  the  first  time  during  gestiition. 

^Vo  now  como  to  what  are  the  most  interesting  of  the  dymptooild 
this  complex  disease,  those,  n:imely,  atiecting  the 

Ktrimi&  sf/stertir — A  change  in  the  mental  condition  of  the  potifiit  h 
often  one  of  the  earliest  symptoms*  She  becomes  abnormally  irritAblr, 
excitable,  fidgety,  and  restless.  She  longs  for  continiml  chjiit^ti,  aai 
feels  she  must  com^tiintly  be  seeing  or  during  something  new.  Ofu-n  ibt 
is  quite  unctuiifortably  conscioiis  of  this  alteration,  and  will  tell  th* 
physician  all  about  it  j  at  other  times  he  only  he^rs  of  it  throagh  xki 
patient's  fnendi^.  At  one  time  she  is  low-ispinted  and  Inchrymcisv,  ai 
another  she  is  buoyant  and  smiling.  The  moral  nature  is  often  per- 
vcrte<J,  so  that  the  patient  becomes  apit^^ful,  untruthful,  suspicioui^  aim! 
generally  diseuntetited.  She  is  wayward  anrl  wiJfid,  and  eaanot  luar  to 
he  thwarted  or  contradicted.  She  is  readily  upset  by  iiny  uuiwal 
occurrence,  A  sudden  loud  knock  at  the  door,  or  the  arrival  of  a  tele- 
gram, may  throw  her  into  a  state  of  great  agitation,  perhaps  lASting  far 
houiu  She  is  profoundly  affected  by  the  receipt  of  good  or  Iwwl  new*. 
Such  ]>atients  are  very  trying  to  relattons  and  friends  with  whom  ibe? 
live,  or  to  the  nurses  who  attend  upon  ihem.  Ihe  sleep  h  often  dii' 
turlied  ;  the  restless  patient  tosses  alK>ut  in  bed,  is  troubltMj  wilb  dil- 
agreeable  dreams,  autl  is  apt  to  wake  up  in  a  fright.  Sometimea  dki 
w^alks  in  her  sleep  or  jumps  out  of  bed,  and  wakes  to  End  herself  tm  tli* 
floor. 

Although  mental  changes  are  common,  cases  are  met  irith  now  and 
then  in  which  the  pitient  remains  placid,  good-tcmperiKl,  and  geniiirillj 
amiable.  In  other  cases,  again,  more  serious  mental  changes  occur,  mi 
the  patient  becomes  cpiite  insiine.  jNIelancbolia  and  mania  arc  the  u&al 
forms  which  the  ins^inity  assumes.     Such  cases  are  usually  fatal. 

Hemlache  is  frequently  complained  of,  but  presents  no  peciilttf 
features.  Those  aflected  with  the  disease  are  also  liable  to  neuralgias  of 
various  kinds. 

The  tremor  or  trembling,  already  mentioned  as  one  of  the  cardtnil 
symptoms,  belongs,  of  course,  to  disorders  of  the  nervous  system.  Ancn^ 
the  other  nervous  symptoms  are  jiidnful  cramps*  These  often  occur  m 
the  extremities,  especially  in  the  hands  and  feet;  they  coninionly  oumd 
on  in  ihe  feet  and  legs  at  night-time.  As  a  rule,  these  cram|i8  du  doI 
last  long ;  but  occ^tsionally  "we  have  observed  more  persistent  spasm  in 
which  the  hands  assume  the  characteristic  form  eeen  in  tetany. 

Another  trouble  which  pjUients  experience  is  giving  way  of  the  1^ 
when  walking  or  standing.  They  feel  their  knees  suddenly  g;iving  wmj, 
and  they  cither  fall  or  &a\Q  themselves  with  difficulty.  It  is  interesdif 
to  notice  that  the  same  flymptpm  is  common  in  myxoedema. 
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^IP  A  decided  feebleBcss  in  the  lower  extremities,  almost  amounting 
feo  pamplegia,  has  l>eeTi  observed  in  some  agt^rnvated  closes  of  the  dis- 
eaae.  Hemiplegia  ancl  monoplegia  ha\e  also  been  observed,  Imt  these 
are  decidedly  rare.  The  tendon  reflexes  are  present  and  are  genenilly 
brisk. 

Varieties  of  the  disease;  course  and  duration. — A  well-marked 
case  of  Graves'  disease  is  very  reiulily  recognised  at  first  sight.  The 
malady  is  typical  when  all  the  four  cardinal  symptoms — goitre»  exoph- 
ihalmos,  nipid  cardiac  action,  anrl  trembling— are  present.  When  the 
chief  symptoms  aie  pre^ent^  many  of  the  others  will  be  fouTjd  also.  Of 
these  chief  signs,  exophthahn*js  ia  that  by  means  of  which  the  nature 
of  the  CISC  is  usually  recognised. 

It  must  l>e  borne  in  mind,  however,  that  the  disease  is  often  incom- 
plete, and  in  its  slighter  forms  may  easily  be  overlooked.  The  most 
imp<:)rtant  and  most  essential  symptom  ib  the  rapid  cardiac  action.  The 
goitre  and  the  exophthalmos  may  be  present  in  very  varying  degree. 

The  cidargcment  of  the  thyroid  may  be  so  slight  that  the  pfitient  may 
never  have  been  conscionu  of  it,  and  at  the  time  she  comes  lunler  the 
observation  of  ihe  physician  none  may  l>e  f>erceptildc.  The  exoph- 
ihalraos  may  exist  to  such  a  small  extent  as  to  escape  notice. 

We  hesitate  to  go  so  far  as  Trousseau,  who  said  :  *^  I  believe  that  the 
disease  uiiiy  be  foreseen,  and  does  really  exist  in  a  great  number  of 
instances  without  there  being  exophthalmos,  bronchocefe  or  extreme  fre- 
quency of  the  pulse."  Without  at  least  one  of  these  features  with  some 
of  the  a.ssociatod  symptoms  we  do  not  consiiler  the  diagnosis  of  the  disease 
can  bo  made.  We  are,  however,  satisfied  that  incoiuplete  forms  of  the 
disease  (formes  frnstts)  are  not  at  all  uncommon.  Charcot  and  Marie 
have  specially  called  attention  to  the  incomplete  forms.  Two  varieties 
of  the  diseiLse  may  thus  be  described — the  wmplde  and  the  incomphk.  The 
manifestation  of  the  complete  form  of  the  diseiise  throws  light  on  the 
incomplete  form.  In  some  cases  all  the  four  main  symptoms  appear 
more  or  less  simultaneously.  More  commonly,  however,  one  or  two 
symptoms  show  themselves  first.  Thus  rapi<l  carfliac  acti^^m  with  tremor 
and  jwlpitation  and  some  of  the  seconchiry  symptoms  niiy  first  appear, 
while  exophthalmos  or  goitre,  or  both,  fulh>w  later.  Indeed  the  malady 
may  subside  without  the  appearance  of  the  latter,  and  the  case  is  then  an 
incomplete  one.  Sometimes  exophthalmos  is  the  first  symptom  to  appear, 
sometimes  it  is  the  last.  Most  commonly  the  goitre  is  the  first  sign  of 
the  disease.  The  incomplete  form  is  characterised  by  rapid  action  of  the 
heartj  tretnor^  nervous  irritability,  together  with  probably  slight  swelling 
of  the  thyroicl  and  slight  ocular  symptoms. 

Again,  the  disease  may  be  divided  into  the  timte  and  the  chroftu'  forms  ; 
the  latter  of  common  occurrence,  the  fortner  more  rare.  In  the  acute 
caaes  the  symptoms  nuiy  dis^ippear  within  a  few  days.  A  number  of  the 
reported  cases  have  been  in  rpiite  young  children.  In  a  case  reported  by 
Moore  the  sym|jtoms,  which  apjieared  in  a  young  girl  on  reading  a  letter 
telling  of  her  brother^s  death,  lasted  onl}^  two  days.    Solbrig  has  reported 
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a  case  of  a  boy  aged  eight,  who,  after  suffering  from  palpitation,  enlarge- 
ment of  the  thyroid,  and  prominence  of  the  eyes,  entirely  recovered  after 
twelve  days.  A  case  in  a  girl  of  ten  years,  where  the  duration  was  six 
weeks,  was  reported  by  Miiller ;  the  symptoms  were  extreme  awkward- 
ness in  the  movements  of  the  hands,  frequent  vomiting,  lassitude,  and 
pains  all  over  the  body  followed  by  exophthalmos  and  swelling  of  the 
thyroid. 

Numerous  cases  have  been  related  where  the  duration  has  been  no 
more  than  three  or  four  months. 

Besides  these  cases  of  short  duration  followed  by  recovery,  there  are 
others  where  the  illness  has  ended  fatally  within  six  weeks  of  the  onset. 
The  acute  cases  are,  on  the  whole,  extremely  rare ;  and  it  is  evident 
from  those  which  have  been  recorded  that  in  them  recovery  is  commoner 
than  death. 

A  considerable  number  of  the  chronic  cases  begin  more  or  less  acutely; 
and  in  the  course  of  a  chronic  case  acute  symptoms  may  appear,  so  that 
no  hard  and  fast  distinction  can  be  drawn  between  the  two  forms. 

Another  division  may  be  made  into  primary  and  secondary  cases.  The 
secondary  cases  are  those  where  the  disease  occurs  in  a  patient  who  has 
previously  suffered  from  ordinary  goitre ;  these  cases  are  not  very  common. 

While  the  duration  of  the  acute  cases  varies  from  a  few  days  to  a 
few  months,  that  of  the  chronic  cases  is,  as  a  rule,  to  be  measured  by 
years.  We  have  had  cases  under  our  care  where  the  duration  of  the 
disease  has  been  over  twenty  years. 

Relapses  are  not  at  all  imcommon.  Sir  R.  Gowers  speaks  of  a  patient 
who  had  three  attacks  at  intervals  of  several  years.  Trousseau  relates  the 
case  of  a  lady  wbo,  for  the  sixth  time  during  six  years,  presented  all  the 
symptoms  of  the  disease,  and  each  time  was  much  benefited  by  hydro- 
pathic treatment.  Dr.  Huggard  of  Davos  Platz  has  shown  us  the  case  of 
a  lady  who  relapsed  repeatedly  on  leaving  the  high  altitudes,  and  finally 
presented  sonic  of  the  symptoms  of  myxoedema.  Mobius  speaks  of  re- 
lapses as  the  rule.  They  may  occur  after  years  of  apparent  recovery. 
Our  opinion  is  that  in  these  cases  the  disease  has  really  never  subsided ; 
that  the  recovery  has  been  apparent  only,  and  that  the  relapses  may 
more  properly  be  considered  as  exacerbations  or  recnidescences  of  the 
malady.  The  possibility  of  relapse  must  be  taken  into  consideration  in 
making  a  prognosis. 

A  sequel  to  exophthalmic  goitre  which  has  now  been  observed  in  a  sig- 
nificant number  of  cases  is  myxoedema.  Occasionally  the  two  conditions 
seem  to  be  combined ;  the  symptoms  of  myxcedema  supervening,  while 
those  of  exophthalmic  goitre  are  still  present.  Sometimes  myxoedema 
follows  closely  on  exophthalmic  goitre,  but  there  may  be  a  long  interval 
between  the  time  of  onset  of  the  two  diseases. 

Death  iway  occur  directly  from  the  nialiuly  itself  or  as  the  result  of 
intercurrent  disciises.  The  end  may  be  sudden  and  due  to  syncope. 
Syncope  may  occur  in  patients  who  are  apparently  going  on  well.  Thus 
Dr.  Hale  White  mentions  the  case  of  a  young  woman,  an  in-patient  in  the 
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Hospital,  but  not  ill  enough  to  he  confined  to  lied,  who,  seeing  the  electric 
current  applied  to  another  piitient,  asked  that  it  might  ho  tried  on  herself. 
On  the  application  of  the  cnrrent  she  fell  liack  cleatl,  having  been  laugh- 
ing and  talking  only  an  instant  before  she  died.  It  is,  however^  more 
usual  to  have  some  previous  evidence  that  the  case  is  not  progiessing 
satisfactorily.  A  form  of  marasmus  occasionally  ensues  and  the  pitient 
becomes  greatly  emaciated  and  prostrated.  Persistent  vomiting,  iliar- 
rhoea,  and  dyspncj^a  may  usher  in  di-ath.  In  this  condition  also  death 
may  occur  from  cardiac  failure.  Sometimes  mania  occurs  and  precedes 
death. 

In  aliout  half  of  the  fatal  cases  the  end  comes  from  intercurrent  dis- 
eases. Of  the  latter  the  commonest  are  pneumonia,  bronchitis,  and 
cardiac  disease.  The  disease  may  prove  fatal  at  almost  any  stage.  \\q 
have  mentioned  that  death  may  occur  within  six  weeks  of  the  onset. 
We  have  observed  a  fatal  termination  in  a  case  of  fifteen  years*  standing. 

Diag^nosis.— There  is  no  difficulty  about  the  diugnosis  when  the 
symptoms  of  the  dise^ise  ai'e  well  marke<b  Slightly  marked  cases  are 
frequently  overlooked  on  too  cursory  an  examiiialifju.  The  condri nation 
of  symptoms  winch  have  been  descrihed  cannot,  however,  be  niisiakcn  for 
any  oth(  i"  disease, 

Prog-nosis.^-lt  will  be  gathered  from  the  account  we  have  given  of  the 
course  of  the  disease  that  a  guarded  prognosis  must  always  be  given. 
The  diu^ation,  the  course,  and  the  end  of  the  disease  in  any  individual  case 
mast  he  uncertaim  Relapse,  as  wu  have  seen,  occurs  even  after  the 
apparent  subsidence  of  the  disease.  The  more  severe  the  symptoms  the 
greater  w\\\  be  the  anxiety  as  to  the  issue.  Progressive  emaciation,  loss 
of  strength,  great  nipidity  of  the  heart's  action,  anorexia,  contiiuied  vomit- 
ing, dian-hipa^  dyspnoea,  mtiacidar  tremors,  must  all  be  looke(J  on  as 
synipt*  ms  of  grave  ouicn  ;  oti  the  oth<.r  hand,  many  cases  present  a  mild 
course  throughout,  and  in  these  a  hopeful  prognosis  may  be  givtn  with 
some  confidence. 

The  disease  is,  as  a  nile,  so  long  drawn  out  that  many  cases  get  lost 
sight  of,  especially  in  hospital  practite;  and  a  good  deal  of  uncertainty 
thus  prevails  as  to  the  issue  of  them. 

W^e  have  .summarised  the  residt  in  thirty-three  patients  observed  by 
UB  in  which  the  disease  either  lasted  over  five  yt^ars  or  ended  fatally.  I)r. 
R,  T.  Williamson  has  similarly  tubulated  the  result  in  tweiily-four  caaea 
observed  at  the  Manchester  Infirmury. 
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Busclian,  out  of  900  cases  collected  by  him  from  records,  foond  it  iml 
result  recordexl  in  105.     \\"e  think  we  shall  not  be  far  wrong  in  ssjiai 
that  in  aliout  25  per  cent  of  the  well-raarked  eases  death  will  resnli  {«■ 
the  diseaso.     In  about  50  per  cent  more  or  less  complete  recoverr  4H 
eventual ly  take  ] dace- 
There  does  not  seem  to  he  any  guide  to  the  duration  of  tHe  malidj. 
Before  they  disiippear  the  symptoms  may  Ifist  from  a   few   montiii  to 
many  years. 

Even  when  recovery  t-akes  place,  the  disease  aa  a  nilo  do6i  AOl 
lea^e  the  patient  its  she  was  heff>re  the  attack.  Troiissejiu  rcmmlM 
when  recovery  took  place  that  swelling  and  induration  of  the  thyroid  i^| 
prominence  of  the  eyeliiills  always  remained.  In  the  generality  of  €m^^ 
no  doubt,  this  is  true ;  1>ut  sometimes  the  exophthalmos  quite  diiiap|M3P 
and  the  goitre  may  vanish.  The  latter  i&  more  likely  to  be  the  rasnh  ii 
the  exophthafmt»s  lie  nuxlerate  and  the  goitre  smalt.  The  longv 
exophthahnoii  liists,  and  the  more  extreme  it  is,  the  more  probable  tt  it 
that  it  will  he  permanent.  jH 

It  is  interesting  to  note  that,  according  to  Dreaehfeld,  the  prognoiflB 
exophthalmic  goitre  in  children  is  not  unfavoumble.  Some  of  the  litde 
patients  recover  completely  ;  in  others,  as  in  adulte,  a  certain  degree  of 
goitre  and  exophthalmos  may  remain  without  other  troubles.  In  tlw 
few  cases  in  children  which  liave  ended  faUdly,  death  has  resulted  frm 
intermittent  atlections^  and  not  from  the  discAse  it-self. 

Morbid  anatomy. — General  emaciatiun  is  usually  first  to  bo  noted 
The  prominence  of  the  eye^  is  not  so  marked  after  death  as  during  lift 
An  excess  of  fat  in  the  orbits,  or  rather  an  excess  as  compared  with  the 
general  amount  of  fat  in  the  boily,  has  lieen  ob&erved.  The  thyroid 
gland  showsi  general  and  uniform  enlargement.  The  thymus  glaiid  is 
often  not  only  persistent^  hut  large.  An  increased  amount  of  coruK 
tissue  in  the  neck,  enlarged  cervical  and  bronchial  ghuids,  and  enlar^ 
of  the  lymphatic  structures  of  the  intestines,  have  sometimes 
recorded.  The  spleen  is  occasionally  enlarged.  There  are  usuallj 
naked-eye  changes  in  the  nervous  system. 

The  heart  may  be  normal,  dilated,  or  the  scat  of   valvular  di 
The    lungs  arc   luiaffccted  save   for  accidenUtl    complications,    of 
pneumonia  is  the  most  common. 

The  condition  of  the  thyroid  and  thymtia  glands  must  be 
particularly  con^fidered.  It  has  lieen  alleged  that  the  thyroid  gland  Jn 
this  disease  is  extremely  vascular.  The  vascularity  is,  however,  princi- 
pally su|}erficial.  The  veins  over  the  capsule  are  dilated  and  numeroas. 
The  nutrient  artenes  arc  also  enlarged,  tortuous,  and  dihited.  l)r.  Gr««en* 
field  observe?^  that  in  cases  examined  l>y  him  there  has  been  no  increase 
in  vascularity  of  the  gland  itself,  i«ut  rather  a  rliminution.  Mr.  Edmund^s 
however,  states  that  a  remarkable  hyj>ertrophy  of  the  blood-vessels  i* 
sometimes  found,  and  F,  T.  Paul  is  of  opinion  that  the  vascularity  of  the 
gland  in  Graves'  disease  is  decidedly  greater  than  in  other  forms  of 
goitre.     The  vascularity  of  the  gland  seems  to  be  simply  the  result  and 
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the  eon  CO  nil  t  J  in  t  of  iricrease<l  activity^  and  will  vary  according  to  ih& 
stage  of  the  disease.  For  thiis  reason  it  iss  more  likely  to  be  observe*!  in 
the  specimens  removed  by  the  surgeon  than  in  tho-ne  which  are  obtuincd 
in  the  i>Ofit-morteni  rooms.  The  enlargement  of  the  gland  in  a  general 
one.  On  sectif>n  the  iisiixie  U  firm  l»ut  elastic,  and  of  a  hrowiiish  colour  ; 
its  consistence  is  less  than  that  of  the  ordinary  gland.  SometimeB  there 
are  irregular  swellings  <lue  to  encajissuJed  masses  of  tissue  in  which  are 
numerou^i  islands  of  colloid  material 

On  microseopie  examination  the  stnklng  feature  is  the  great  increase 
of  secreting  structure.  The  secreting  structure,  moreover,  is  not  merely 
increfised,  but  is  much  altered.  The  epithelium  lining  the  vesicles  is 
changed  in  form  from  the  cnlncal  to  the  columnar  tyi>e ;  there  is  in- 
creased proliferation  also,  so  that  the  lining  membrane  becomes  convoluted, 
anil  papillary  projections  into  the  spaces  are  commonly  seen.  The 
secretion  containtHJ  \n  the  vesicles  is  more  mucous  than  tlie  ordinary 
colloid,  and  stains  much  less  deeply,  I>esr:|uamation  of  the  epithelium  is 
not  uncomraoni  bo  that  the  vesicles  contain  detached  columnar  cells.  In 
addititui  to  the  changes  in  the  vesicles  there  is  the  production  of  a  great 
number  oi  newly-formed  tulmhir  spiees  lined  by  a  single  layer  of  cubical 
epithelium.  These  columns,  as  Dr,  Greenfield  points  out,  closely  resemble 
the  tubules  of  a  seeretury  gland. 

At  a  later  period  the  gland  may  become  firmer  from  the  growth  of 
fibrous  tissue,  and  the  proliferative  changes  may  bo  obscured. 

E<bnuiicls  has  shown  the  great  similarity  between  the  gland- tissue 
in  exophthalmic  goitre  and  that  in  an  animal  which  has  had  a  large 
[>ortioTi  of  the  thyroid  removed  by  operation.  From  this  he  infers  that 
the  alteration  in  the  thyroid  gland  in  Graves'  disease  is  of  the  nature  of 
eompensiUory  hypertroj  ihy . 

Greenfield  has  pointed  out  the  resemblance  in  appearance  of  the 
goitre  to  a  salivary  gland.  The  goitre,  accftrdrng  to  him,  bears  the  same 
relation  to  a  normal  gland  that  the  mammary  gland  during  lactation  bears 
to  the  quiescent  ghind. 

The  jiersistenee  and  enlargement  of  the  thymus  gland  is  certainly 
a  very  frcrjuent  if  not  a  const4int  feature  of  the  disease.  Isolated  Ciises 
were  recor<led  by  Mark  ham  and  Goodhart  many  yeai*s  ago.  In  all  the 
cases  we  have  recently  examined  post-mortem  at  St.  Thomas's  Hospital 
we  have  found  this  condition,  and  the  experience  of  pathologists  at  other 
hoBpitids  is  to  the  sjtme  etfect.  The  thymus  gland  in  tltese  c^ses  consista 
of  two  flat  triangular  fleshy  bodies  lying  behind  the  maoubiium  sterni, 
and  reaching  down  to  the  pericardium,  over  the  upper  pirt  of  which  they  are 
spread  out  like  an  apron.  Unless  specially  looked  for,  the  thymus  may 
be  eiusily  niissed. 

The  thymus  tissue,  under  microscopical  examination,  presents  no 
features  flifleretit  from  those  of  the  gland  under  ordinary  circumstances, 
but  shows  the  usual  structm-e,  including  the  corpuscles  of  Hassall. 

Alterations  in  the  sympathetic  have  been  descrilied  by  some  patholo- 
gists, but  it  has  not  been  shown  that  the  changes  found  are  in  any  way 
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peculiar  to  exophthalmic  goitre.  Dr.  Greenfield  describes  swelling  of  the 
ganglia  with  marked  hyperaemia  in  the  more  superficial  parts,  active 
invasion  of  the  tissue  by  leucocytes,  and  degenerative  changes  in  the 
ganglion  cells. 

As  regards  the  central  nervous  system,  minute  haemorrhages  have 
been  observed  by  Greenfield  and  Hale  White ;  but  beyond  these  there  is 
nothing  of  importance.  Most  careful  and  thorough  examination  of  the 
pons  medulla  and  other  parts  in  a  case  at  St.  Thomas's  Hospital  failed  to 
reveal  any  microscopical  changes. 

Pathology. — A  great  many  hypotheses  have  been  propounded  to 
explain  the  curious  symptoms  of  this  disease.  It  has  been  ascribed  to 
an  altered  condition  of  the  blood,  to  an  affection  of  the  sympathetic,  to  a 
derangement  of  the  emotional  nervous  system,  to  a  disorder  of  the  ganglia 
about  the  fourth  ventricle,  and  finally  to  the  diseased  condition  of  the 
th3'roid  gland  itself.  We  have  seen  that  there  are  no  characteristic 
changes  in  the  blood,  and  such  as  have  been  observed  do  not  appear  to 
stand  in  any  causative  relation  to  the  disease.  The  sympathetic  ganglia, 
it  is  true,  in  some  cases,  have  been  found  diseased ;  but  this  is  not  a 
constant  feature.  Only  some  of  the  symptoms  of  exophthalmic  goitre 
can  be  explained  by  affection  of  the  sympathetic,  and  it  is  impossible  to 
formulate  a  satisfactory  theory  of  the  malady  on  this  basis.  The  de- 
rangement of  the  emotional  nervous  system  will  explain  a  good  deal,  but 
does  not  account  for  the  enlargement  and  over-activity  of  the  thyroid, 
nor  for  the  persistence  and  hypertrophy  of  the  thymus. 

The  same  may  be  said  as  regards  a  disorder  of  the  ganglia  in  the 
neighbourhood  of  the  fourth  ventricle.  We  think  that  too  much  im- 
portance has  been  attached  to  a  few,  as  yet  unconfirmed,  experiments  by 
Filehne  on  animals.  He  claimed  in  one  ciise  to  have  produced  ex- 
ophthalmos, enlargement  of  the  thyroid,  and  increased  cardiac  action,  by 
dividing  the  anterior  fourths  of  the  restiform  bodies.  Minute  ha?raor- 
rhages  in  the  medulla  are  found  in  a  variety  of  affections  besides 
exophthalmic  goitre — in  myxoedema,  for  example — and  are  clearly  the 
result,  not  the  cause  of  the  disease.  No  mere  limited  lesion  of  the  bulbar 
nuclei  could  exi)lain  the  widely  spread  character  of  the  8ym])toms. 

Since  a  knowledge  has  been  gained  of  the  great  functional  importance 
of  the  thyroid  gland,  exoi)hthalmic  goitre  has  l)een  attributed  by  many 
writers  to  a  disetise  of  this  organ.  Mobius  was  one  of  the  earliest  of 
those  who  supported  this  opinion. 

We  have  seen  that  the  gland  has  a  much  increased  blood-supply,  and 
that  the  microscopical  appearances  show  increased  secretory  activity  with 
hyperplasia  of  the  epithelium.  It  may  with  reason  be  inferred  from  this 
that  an  amount  of  thyroid  secretion  greater  than  usual  will  be  discharged 
into  the  circulation.  If  the  change  in  the  thyroid  be  the  cause  of  all  the 
symptoms  of  the  disease  we  should  expect  to  find  in  it  the  reverse  of  the 
picture  in  myxcedema.  The  contrast  which  the  two  diseases  present  has 
been  dwelt  on  by  many  writers,  and  especially  by  Mol)ius.  Comparing 
the  myxcedema  patient  on  the  one  side  with  the  victim  of  exophthalmic 
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^Bgoitrc  on  the  other,  we  see  many  poitit«  of  coiitnisL  One  jxiticntj  the 
^Mnyxcedematous,  gets  more  and  more  hnlky,  while  the  other  steuilily 
Kloses  flesh.  The  one  is  intolerant  of  cold,  the  other  of  heat  The  skin 
^k>f  the  one  is  dry  and  swollen,  of  the  nther  moist  and  shrunken, 
f  The  tenjpenitiire  of  the  one  rarvly  rises  ^tlx^ve  the  tioj  nial ;  that  of 
the  other  rarely  if  ever  falls  liclow  it.  The  one  is  slow,  placid^  and 
deliherattj ;  the  other  ^^mck,  irritable,  and  impulsive.  The  heart's  action 
^bin  the  one  is  quiet,  in  the  other  rapid, 

^"  AVe  know  that  the  secretion  of  the  th\Toid  ^land  when  administered 
to  H  jmtient  in  large  doses,  either  by  subcutaneous  injection  or  by  the 
mouth,  has  the  power  of  increasing  the  rate  of  the  heart's  action,  of 
caiiiiing  loss  of  body-weight,  and  «>f  stiniubiting  the  at^tion  of  the  skin.  It 
raises  the  subnormal  tom|icniture  of  the  myxedematous  pmticnt  to  the 

» normal  or  above  it,  and  in  over-<lo9es  produces  voTuiting,  ht^adache,  and 
violent  pains  irt  the  Unihs.  If  over-activity  or  over-secretion  of  a  hyper- 
trophied  th\Toid  gland  were  the  whole  disease,  it  ought  to  be  possible  to 
pnxluce  it  by  the  administmtion  of  large  (juantities  of  thyroid  gland. 
No  one  hiis  yet  succeeded  in  causing  exophthalmos  in  this  way. 

It  is  here  that  the  hypothesis  that  the  disease  is  due  to  over-action  of 
the  thyroid  gland  fails.  The  supporters  of  this  h}^>Qthesis  have,  ihereforei, 
fallen  hack  on  another  surmise  ;  namely,  that  not  merely  is  the  gland 
over-active,  but  that  its  secretion,  I>esides  being  increased,  is  also  per- 
verted.    Of  this  we  have  at  present  no  absolute  proof. 

Some  have  supposed  that  the  primary  disease  may  Vk?  in  the  |mra- 
thyroids.  The  resemblance  of  many  t*f  the  symptoms  of  exophthahmc 
goitre  to  those  of  athyroide^i,  which  there  is  gomi  reason  to  believe  depends 
on  removal  of  the  parathyroids,  has  been  pointed  out  by  Julmimds  and 
others.  Exophthalmos,  however^  lias  not  been  observed  to  follow 
removal  of  the  parathyroids  during  the  short  time  which  the  animals 
survive  this  ojieration. 

No  explanation  has  yet  been  giveti  of  the  relation  of  the  persistent 
thymus  to  the  disease. 

Treatment. — The  natural  cotirso  of  the  disease  is  so  variable  that 
there  is  great  difficulty  in  coirectly  iiiterpreting  the  effects  of  treatment. 
Under  similar  conditions  as  to  treatment  some  cases  improve  rapidly, 
some  remain  stationary  for  a  long  time ;  others  fluctuate,  or  steadily  lose 
ground,  and  end  fatally.  It  is  not  suqirising  that  a  great  many  remedies 
have  been  employed  for  such  a  disease,  and  that  there  should  he  much 
difforcnee  of  opinion  as  to  their  value.  Hygienic  measures  are  of  great 
importiince.  The  diet  should  he  carefully  regulated.  It  will  be  found 
that  the  |mtient  has  sometimes  a  craving  for  most  unsuital>le  articles  of 
food,  such  as  nuts,  pickles,  shelbfish,  pastry,  ?md  ices.  Such  things 
shoidd  be  stnctly  prohiliited.  Jfeals  should  bo  tiiki-n  at  regidar  intervals, 
and  shouhl  consist  of  plain,  wholesome,  well*cooked  meat,  with  a  proper 
proportion  of  vegetables  and  fruit.  In  regard  to  the  amount  of  the 
latter  we  must  lie  g^nded  by  the  condition  of  the  lH>wels.  Tea  and 
coflee  should  be  allowed  with  discretion,  and  in  small  fpiantity.     The 
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patient^  as  a  rule,  is  better  without  alcohol.  The  disease  liea|  ■ 
rare  in  men,  it  is  aliaost  superfluous  to  swiy  that  tobacco  fthoutd  b  {B^ 
bidden  in  all  its  forms. 

In  tbo  k'ss  severe  forms  of  the  disease  a  tnoflerat^  amount  of  dc 
in  the  oj>en  air  is  beneficiaL  Dancing,  sight-sec  in  «r,  visiting 
and  picture  galleries,  and  shopping  shoulii  lie  prohibit4*tl.  If  tlus  poist 
be  sent  fiway  to  some  heidth  resort,  special  inj unctions  in  regard  Ui  tibi 
matter  shouUl  lie  laid  down ;  as  the  benefits  of  the  change  of  jdr  Md 
scene  may  bo  altogether  counterbalanced  by  the  excitameiift  cxf  McU 
entertaitiments. 

In  severe  oases,  where  the  heart's  action  is  very  rapkl  and  the  ptticBt 
ia  losing  ground,  re«t  in  the  recumbent  jRvsition  should  >je  ordered* 

Change  of  air  and  change  of  scene  of  ten  prove  most  l>eneiieimL  Tit 
change  should  be  as  thorough  and  'ah  restful  4ia  possible.  Soruedsnei  thi 
seaside  suits  the  patient  better,  sometimes  an  inland  health  reKH 
Mountain  air,  esjjeeially  the  high  altituiles  of  Switzerland  in  winter,  bi 
occasionaliy  proved  of  great  service.  A  sea-voyage  alsa  has  been  ctwiiMi 
with  an  occasional  cure. 

Biiths  of  many  kinds  have  been  found  usefid  ;  but  it  is  difficult  Uine 
how  they  act  in  the  case.  Tepid  sea-water  Imths  or  effervescing  nuneril 
baths  have  been  foiuid  serviceable  ;  but  open  sea-baths,  cold  and  hot  biifa 
should  be  avoided.  Hydropathic  treatment,  douching,  and  maangeiie 
held  in  much  esteem  in  France  for  the  relief  of  this  malady. 

Local  cold  a|*plications  to  the  thy  mid  have  somotimes  been  found  to 
quiet  the  circulation.  Leiter's  tubes  may  be  coDveniently  used  for  Uia 
purpose. 

The  princiftal  drugs  which  have  been  employed  are  those  which  ha^f 
an  eilect  on  the  heart  or  circulation,  on  the  nervous  system^  or  on  Uie 
thyroid  gland.  Thus  digiUilis  and  strophanthus  have  been  employed  for 
their  action  on  the  hejirt ;  belladonna,  bromide  of  potassium,  and  opum 
for  their  effect  on  the  nervous  system ;  while  the  iodides  have  been  u^d 
on  account  of  their  influence  on  goitres  in  general.  As  re^rdB  d]g3i»lii 
and  strophanthus,  we  have  found  some  patients  \^vy  intolerant  of  thezn; 
others  have  derived  benefit.  A  more  generally  useful  drug  ia  belladKHua 
in  duses  of  ten  to  fifteen  minima  of  ihe  tincture  three  times  a  dtj. 
It^  princi[)iil  effect  appears  to  be  on  the  nervous  system,  the  patteot 
feeling  lietter  and  less  exritable  and  restle.ss  while  taking  it ;  it  Im^ 
however,  little  eflect  on  the  circnlatioiL  Bromide  of  potassium  we  h«ve 
also  found  useful  where  the  nervous  symptoms  predominate.  It  msiy  be 
given  either  in  comliination  with  belladonna  or  in  a  single  dose  of  rwcnty 
or  thirty  grains  at  bedtime.  Opium,  which  hiis  been  recommended  by 
Cheadle  and  others,  is  in  our  experience  not  well  lx>nie.  Iodides,  exce[ 
in  combination,  appcJir  in  many  c^ses  t-o  aggravate  the  malady,  although 
in  rare  cases  they  may  be  of  benefit.  Iron  is  useful  when  the  disease  ii 
combined  with  chlorosis  or  a  mai  ked  degree  of  anflE*mii^  otherwise  it  it 
not  beneficial  Arsenic  is  sometimes  of  use,  and  two  to  five  minims 
the  liquor  arsem calls  may  be  given  after  meals,     A  remedy  which 
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'lately  Won  miicli  usc*d  is  pljot?phate  of  8<xla,  of  which  fifteen  to  thirty 


[grams  may  be  given 
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times  a  tiay.  ^Ye  have  used  it,  but  are  not 
i  convinced  that  it  is  beneficial  The  glycero-phos])haie  is  said  to  be  better 
tliau  the  ordi [lury  phosphate.  Cod-liver  oil,  if  the  patient  can  take  it»  is 
iisefid  when  tht-ro  is  nialniitrition.  Some  recommend  it  in  large  doses, 
and  by  the  rectum  as  well  lus  by  the  mnuth.  We  have  given  panereatic 
emuision,  as  recommended  hy  \h\  Dreschfeld,  with  apparent  l>enefit. 

It  is  unnecessary  to  add,  as  regards  cb'ugs,  that  cases  must  always  be 
treated  on  general  principles.  If  dyspej>sia  be  present,  or  diarrhtea,  or 
constipation,  the  appropriate  remedies  must  be  employed.  Complica- 
tions must  be  treated  as  tbey  arise.  In  the  attacks  of  vomiting  the 
patient  ujust  be  fetl  by  the  rectum.  Dreschfeld  sjK'aks  of  citrate  of 
potash  in  large  do96S  as  a  most  useful  remedy  in  checking  the 
vomiting. 

Galvanism  has  been  employed  for  many  yeiire.  It  was  first  intro- 
duce^l  to  influence  the  8yin|Kithetie  in  the  neck,  one  pole  being  placed  at 
the  back  of  the  neck  and  the  other  over  the  sympathetic,  first  on  the  one 
side,  then  on  the  other.  "Weak  currents  should  lie  used,  an<l  tlie  direction 
may  be  reversed  The  poles  may  lie  ajiplied  also  to  the  eyes,  the  thy  void, 
and  the  region  of  the  heart 

Vigour()Ux  recommends  fai-adisjition  in  preference  to  galvanism.  The 
positive  pole  of  a  large  electrode  is  applied  to  the  neck,  while  the  negative, 
a  small  electrode,  is  applied  in  succession  to  the  carotids,  to  the  eyelids, 
and  to  the  goitie. 

We  ha\  e  made  a  fair  trial  of  both  methfids,  and  are  very  doubtful 
whether  any  benefit  ha«  followed  their  use  afjiirt  from  the  mental  im- 
pression made  upon  the  patient. 

Of  recent  years  th^Toid,  thymus,  and  other  organic  preparations  have 
been  employed.  Thyroid  gland  preparations,  theoretically  speaking, 
should  always  make  the  dise<ise  woi-se.  Although  usually  we  have  foimd 
the  patient's  symptoms  distinctly  aggmvatcd  even  by  small  doses,  yet 
we  have  given  large  doses  withuut  affecting  the  jwitient  in  any  way.  We 
have  not  i)bser\ed  any  case  where  the  pitient  was  decidedly  benefited. 
A  number  of  cases  of  reported  benefit  from  thymus  gland  preparationa 
having  been  reported  by  vanous  observers,  we  ma^le  an  extensive  triid  of 
them  in  twenty  caees  of  the  disease.  The  conclusion  we  came  to  was 
that  no  apfjreciahle  effect  followed  their  administration,  although  in  a  few 
cases  the  ji^itients  felt  better  while  taking  thtm, 

Tion.sseau  has  recorded  that  great  relief  has  been  afforded  during 
attacks  of  ilyspna^a  by  leeching  or  bleeding. 

Operative  treatment  has  recently  been  in  vogue,  principallj  in 
Germany,  Lister  in  1877  removed  the  bulk  of  a  goitre  in  a  case  of  this 
disease  where  bfe  was  threatened  by  sutfocation.  In  a  few  weeks  all  the 
symptoms  were  alleviated,  and  the  patient,  who  was  still  ab've  in  1887, 
then  presented  few  signs  of  lier  b^rmer  malady.  Since  that  time  larger 
or  sniidler  portions  of  the  goitre  have  been  surgically  removed  in  many 
cases.     The  most  complete  statistics  on  the  subject  have  been  published 
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by  SUiT.  Out  nf  190  cases  opcmted  on,  23  died  as  the 
result  ot  the  openition ;  3  wore  in  uo  way  improved  ;  45  were  tm^roii^ 
and  74  were  reported  as  entirely  curetl :  in  45  the  results  were  ckmiWii 
If  we  compjutj  these  result  with  those  of  other  mciho<:ia  of  treatmetit^  n 
find  no  striking  ditTerence  except  a  death-rat^  of  1  iJ  per  <!ent  dnc  talk 
operation.  We  have  seen  that  reeovery  takes  place  in  About  40  fxi 
cent,  and  operation  does  not  give  a  larger  prnjiortion.  The  riak  of  ilatl 
from  the  operation  is  much  grwiter  in  the  acute  cases  than  in  the  dow^ 
and  we  consider  that  operative  removal  of  a  jxirtion  of  tb*?tVrwHii 
never  justifiable  in  an  acute  case.     In  a  chronic  case  we  '5^^ 

disposed  to  recommend  it  where  ihe  tumour  seriously  int*  '  '^'m 

breathing,  or  where  other  methods  of  treatment  liave  failed.  We  kit 
had  a  portion  of  the  thyroid  removed  by  the  surgeon  in  two  diMit 
cases  ;  in  one,  where  the  exophthalmos  was  extreme,  there  was  OO  i» 
pmvement,  while  in  another,  where  the  exophthalmos  was  d^ 
decideiJ  i  m  pro  v  e  m  en  t  foil  owed. 

The  racthrMls  of  operation  have  been  various.      The  thvroid  arteriw     1 
have   been  ligatured,  with  the  object  of  causing  the  gland   to  atriiyAr      1 
The  isthmus  of  the  gland  has  l>een  divided.     One  lobe,  or  a  porti - 
one  lobe,  has  been  removed      In  cases  of  well-defined  adenomay  or  riu 
the  growth  has  been  enucleated. 

A  method  called  exoth^rupexy,  which  consists  in  stripping  the  opni^ 
from  the  gland,  and  so  fixing  the  latter  in  the  superficial  wound  ait^ 
produce  shrinkage  from  exposure  to  the  air  and  from  thrombosis  ol  tk 
venous  simises,  haa  lieen  introduced  by  Jabotilay,  who  haa  bad  fooftttft 
successful  cases  with  no  deatli. 

Another  method  of  surgical  treatment  of  the  disease  baa  rocn^J 
been  caiTied  out  l>y  Jal>oulay.  This  consists  in  section  of  the  oerridJ 
sympathetic^  Mr.  Walter  Eilmunds  suggeated  the  poeaible  utility  uf  thi* 
openition  as  the  result  of  experiments  on  animals.  He  found  thai 
proptosis  produced  in  monkeys  by  snbcutaneoUB  injection  of 
could  be  lessened  by  section  of  the  sympithetic.  He  rocoi 
division  of  the  sympathetic  for  C4i8es  where  the  prominence  of  tb« 
was  so  great  as  to  cause  ulceration  of  the  cornea,  Jaboulay,  howcvir, 
alleges  that  an  actual  and  lasting  ciue  may  be  brought  aliout  by  thii 
operation,  which,  he  says,  is  e-fisy,  and  free  from  dbeffeets,  inimeduit  or 
remote      He  has  operated  in  six  cases,  and  in  ail  with  beaeiiU 


W.  M.  Or0. 
Hkctor  MACKinrai. 
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n!ich  l&n^rem  Arseiigehraiich  bei  Basedow'acher  Krankheit,"  Berl.  AVin.   fF^dbMl'. 
1890,    xxviL    1150-IL-,2.  —  84.    FuKiBEito,   A,    H.      **The    Surgical    Trr^tiOMil  ^^ 
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ment  du  goitre  exophtalmi<|in!/*  Union  mid.  Par.  1892,  8  a.  liii.  049,  673.— 126, 
Idem,  "^Natnre  et  traitement  du  goitre  exophtalmique,"  Progns  m6l.  Paris,  1893, 
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\Si.  MoNtiJUMnniK,  H.  '*A  Ca^ia  of  Extiplitlialmic  Goitre,  ending  latidiy,  from 
Sudden  iVe^snre  on  the  Trachea/'  Lttmct^  181*1.  i.  :iOti.— 184.  MoojtR,  \\\  U.  '*Exopli' 
thalinic  Goitre,"  Itiirmat.  Clin.  Thila,  1893,  3rd  a.  i  02-9«.— 185.  ilfLLKii,  K. 
**Ziir  Kenntnisa  der  niorbna  Baaiidnifcii,"  Juhfcab,  d,  schltg.  OtKllsch.  f.  taterL  KuU. 
1890,  Br^sL  1391,  Ixviii,  nied.  Ahth.  M.  186,  Tdciu.  '^lieitrage  znr  Kenntniss  d*?r 
BMedowRrljeii  Krauklieit/*  IhulMhejt  Ardt.  /,  kHn,  Mtd,  Leipzig,  1892:},  li.  y:i.'i-412* 
— 187.  Mi'HKAY,  G.  R.  '*  Thyroid  Secretion  as  a  F.ictor  in  Ejcophthalruie  Goitre,* 
Lanttri,  181^:1,  ii,  1177  1179.-188,  Muskhulu,  A.  '*  Ein  Fall  von  Morbus  Bnsedowii, 
j^eheilt  dnrch  eine  Operation  in  der  Njiae,"  jA'iU>cft^  mcd,  Wochnadir.  Leipij.  1892, 
xviii,  93-95.-189.  NKrsTAri.  J.  T.  *' .Morbus  Based owi »/*  i/erfitf/n^,  8t.  IVtersbiirg, 
1892,  iv.  289-292,— 190.  Nkwmas,  E.  A.  R.  "The  Etiology  of  Exophthalmir^  Goitre  ; 
&  Nenroaia  ;  with  a  Nute  on  Treatment,"  LaticU,  1894,  ii.  320. — 191.  Newton,  R.  S. 
**  A  Case  of  Exo|ihihaliiiic  Goitre,  Thyroidectomy,'*  BoMmi  Miid.  awl  Surg.  Journ.  1894, 
cxxx,  tJ92, — 192.  Oi»i>o,  C.  **  Un  nouvean  caa  d'idiotio  myxtedematense  traits  avec 
Bucc^a  par  la  m^thodc  thyroid  ieu  uo/' J/t'rf.  inf.  Paris,  1895,  iii.  3-18—193.  Oliver, 
T.  "The  Thyroid  aiid  it*i  Diaea***-* ;  with  *S]iocial  Reference  to  Exo|ihthttlniic  Goitre,'* 
IfUemai.  aiu.  Fhila.  1893,  3rd  s.  i.  97-108.— 194.  Onn.  W.  M.,  nfid  K  White. 
**Ob»ervatioii«  on  a  Case  of  Myxa-<Jenm  treated  by  Adminiiitration  of  the  'I  hyro.d 
GUnd  of  the  Sheep,  with  esjwciaf  Reference  to  Chftn^es  occuning  in  the  Urine/'  Tmns. 
CUn,  S»ic.  Lond,  1893-94,  xxvii.  37-47,  1  plate.  — 19a.  Ovven,  D.  '*  Thyroid  Feeding 
in  Exophthttlniio  Goitre/*  BriL  Mtd.  Journ.  1893,  ii.  1211.-196.  'pArriEC(»,  ]L 
**Cnatro  caso^i  dc  >)oeio  exoftalndeo,""  An,  d,  Clrc.  mdd.  anjcnl.  Hnenos  Aires,  1891, 
xiv.  ti4S-654,— 197.  Id^ni,  "  Bweio  exoftalmieo,"  An,  d.  Circ.  viM.  argent,  jliienos 
Aires  1892,  xv.  177-187.— 198.  Vhuv^  R  C  M.  '*  Exophthalmie  Goitre,"  3Wr  York 
Pahfciinii',  1896,  viL  35-33.— 199.  ^ALL^>K^:.  '*  Hdliing  eines  operativ  enstaiidenen 
Myxodtms  durch  Ftitteruajf  niit  SchafsscbilddritHe  *  Drnissfhe  mfd.  Wocfurnfihr,  I>idp. 
«.  Berl.  18U,^,  xxi.  103.— 200.  Passi.fk,  H.  *' Erfahmngen  iilwr  die  Basedow Vhu 
Krankheit,"  DaUsc)^  Z:its*hri^  far  X^rrrtthtinuwir,  Leipzig,  1894-95,  vi.  210  230. 
— ^201.  PATKR.SOX,  D.  R.  '*  Note  on  the  Etiokigy  of  Graves'  Di»ea»e,"  Lnntct,  1894, 
i  370. — 202.  Patrick,  H.  T.  '*The  Bry»on  Symptom  in  Exophthalmic  Goitre  ;  with 
a  Report  of  Forty  Cases/"  X*nv  Vork  Mf^d,  Journ.  1895,  hi.  173-76.— 203,  Patton, 
J.  M.  **  Exophthalmic  Goitre/"  Chim{fo  Clin,  Jici\  1895  6,  v.  698.-204.  Jdntu 
''Graves'  Disease,"  Chicago  Clin.  Kn\  189.>-6,  v.  424-427.— 205.  Paul,  F.  T.  BtU. 
Med.  Jmtm.  vol.  ii.  1897,  pp.  1-6.— 206.  Pbhrerai^X,  E.  '*Uel*er  Morbus  Basedowii/* 
VQr.-Blatt.  fikr  schtmii,  AcrzU,  \\nsa\  1894,  xxiv.  330  343.— 207.  Pktf.M.  **Du  goitre 
exo]>hUlmiqne," /'miw^  ladf/.  Par.  1892,  xxxix.  209  21 L  — 208.  I^ryeon  and  J.  NniR. 
**  Le  demiographisme  ele<:;tri<jue  dan*  le  goitre  exophtalmf^pie,""  f^rogr^x  mM.  Paria, 
1894,  2  s«^r.  xx.  169.— 209.  I'hiltfp,  A.  *' Kntiwhe  DnrstHhmg  der  neneren  Theoncn 
der  Ba-iedow'fu^hen  Krankheit,"  Aihj.  mrd.  Cf-ntr.  Zfitung,  Berl.  1894,  Ixiii.  457,  469, 
481,  493,  505. —210.  hkuu  Knfisfhr  BarsMlunq  drr  ncurren  Th^orim  der  Bajtfdmr'' 
itchen  Krankheii,  Berl.  1894.  E.  Billig.  44  pp'.— 211.  Philiitkn,  J.  '*  L^^tat  de 
la  nntritian  de  la  maladie  de  Basedow,  ses  modifieations  fiar  le  traitcment  thyroiclien/* 
Cliniqtu,  bnix.  189^,  x.  409-415.— 212.  Pis  an  I,  Lamberto.  DrUa  tachicanfia  Btrumom 
esoftalfnica,  Stradella.  1891,  P.  Salvini,  40  pp. — 213,  PizzQU,  U.  '^rontribnto 
alia  ca^ui.itica  del  morbo  di  Basedow/'  Gasx.  d,  osp,  Milano^  1892,  xlii.  970.-214. 
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PospELOW,  A.  **  Weit«Fe  Bpoljachtuniren  tlWr  die  Oehiuidiaog  dea  MyturAt,' 
MomUh.  /  prfiki.  IkrmuL  HamU  H)94,  xijc,  5^7*41,-215.  \urxl%.  **\m  ^im 
(^xopUtalmitjue,"  /^rri*^  intrnuU.  de  m4d,  ei  de  chir.  pr*it.  Fitfis,  lfe"95.  vL  I6I-C«— 
2ltf.  PoyKi%  0*  *' Goitre  va8eukir«i  ct  auflbcatit :  tmit'incnt  [Ar  U  thyraldotynaiR,* 
O'a:.  tn^^i.  (/(!  rkanik,  Amiens,  18»(5*  xiv.  126-128.-217.  1'*4IHUaV,  A*  **Z«r  m 
gnnae  dea  Morbus  Basedowii,"  li'ttn,  klin.  Hundadrntt,  l^t»5*  ix.  f.-'*-^^ — "^^h  Ki^ 
'*Ziir  Progno8(^  des  Morlina  HAaedowii/'  I*rajf.  med.  Wod^Kvckr. 
21 9r  Idem.  **  Baa«dow  suhe  Kraiikheit/'  /*ru*jr,  ?flft/.  H'm^tnscAr. 
2i0.  Puts  AH,  J.  J.  *'The  Trealmiiut  of  Grave*'  Di«eMis«  hy  1 U^  i  w»i<*tiB j, 
Jountal  of  Neri^tms  and  MejiUd  DUmJte,  N,Y.  1893,  xx.  7t>ll'S::L  —  atL  ik^ 
'*  Note^  oil  Two  Additional  Castas  of  Tliyroidec-toniv  for  Omvea**  Di«f«M;**  /#*«. 
af  Kcrvous  awf  Mental  />m^«i*?,  N.Y,  liS94,  xxi.  350^64.  —  2 .;2>  iaififi.  ''Yti^ 
la;^  and  TriNitnieut  c«f  Gmvea*  Disease,**  Brain,  Lcuid.  ISSM,  xiris.  v^^'  »  •'\ 
/(/!w4.       **Thyniid    Feoding."     Amrr,    J<Airn.    Mtd.    Sri.     PLiIa.     voJ.  1^ 

liS.— 2t24.  Ramsay,  A.  M.  '*  Ivvophtbuhnic  t.oitre:  a  Cliui^-a]  >! 
Med.  Journ.  1891,  xxxvi.  81,  178;  I  pL—a^S.  Raymomi  and  S^atctx. 
exojilitalinique  t?t  d^ie^n^reswnce  mMitaJe,*'  C^ngr.  ann.  ds  m>^.  m^^. 
1892,  Blois,  1893,  iiL  198  •  240.— 226.  Idtnt.  *' Goitre  exo|tht»i 
1,'eoereacence  men  tale/'  Rev.  de  mAl,  Put,  1892,  xiL  957*t»^4.  — . 
*' Un  CJia  type  de  myxa*xlume  coiigenit;il  an  debut  du  Irait^^niuni  i. 
Mircredi  mid.  Pam,  1875,  vL  37.-228.  RiHV,  L.  *'Ut4»tjr  W.>aMjs  BaawUwu.* 
Deutsche  mcd,  Wochnuchr.  Unpzii^'  u.  Bcrl.  1894,  xx  205(37.  —  22^,  R»Xirr,  J, 
[tfi  ff/.]  "Corpa  tliyroide  et  mahdie  de  Baswlow  ;  rapport  de  M.  le  Dr.  Bruaiai' 
Courrier  mid.  Paris,  1895,  xiv.  281-83.-230.  De  Ekk^i.  E.  **Sc1  i;aiz»  , 
exoftalmieo,*'  Rifornui  MaL  Kftiwli,  1892,  viii.  pt.  2,  735,  7 1 7,  7S(9l— 
231.  Kkri>fx,  B.  **Chirnt|^Aclie  Bt^liandlung  der  Baaedow^sehcn  Kranklirit,  Htndk 
d.  speu."  ThentiK  hiner.  Krankk.  Jena,  i8u6,  v,  2  Till,  531-547.— 2:i2.  Itl<inr,  <l 
"Malattia  di  Banedow  e  eorpo  tirotd*',"  Hx^suftptn  m^d.  Bolo^a,  l^v^,  ir.  Na  5,1-?; 
No.  6,  4-7;  No.  8»  14. — "J33-  Ripamonti,  A.  **  Su  alcuiie  form*  frti«ti  di  nwrUtfc 
Basedow,"  BqU.  d.  Poliamhtd,  di  Milano,  1892.  v.  M5.— 234.  /t/nn,  **i:f9tf 
yiastione  del  gozzo  net  morbo  di  Basedow  )ie*ondo  U  Prof.  Bottini,"  0^3S.  m^ 
Lmfib.  Mdano,  1893,  lil  281-283.— 235.  Rmokvveli.,  A.  D.  "The  TttmtmBvMd  Is- 
ophthalmic  Goitre,  based  on  Forty -five  con&ei:uttvf  Cases,"  J/rrf.  Ike,  X.V,  \^\  tU<^ 
417-420.— 236.  Ro^en'blait.  '*  Driven io  c/lonkuw  (tr*  mor)  ^ako  pierii^  okji*  | 
phoroby  Basedowa '*  [Trenihling  in  the  limbs  att  a  phenomenon  in  BnA«do»'» 'durvr^ 
PrzcgL  hk.  Krakow,  J892,  xxxi.  410. — 237.  SAKARKLi.r,  *'Le  oondiztoni  atttialt  Mm 
cndemi  gozzigene  in  It/iUa/'  Glor,  d,  r,  aoc.  ital.  rf'  ig,  Mtiano,  1895,  xvii.  173^^ 
i.  cb.  1  map.— 233.  Saundbv,  R.  "Graves'  Diseoac,"  Ittlentat,  din.  Philad.  1*16, 
5th  ser.  li.  85-91. — 239.  SABUAzfes  and  Cabansks.  '*Gu^ruioa  nit>td«  i!*aii  gdtit 
simple  jxir  Tcxtrait  glyct^'riqnti  d&  corps  thyroide,  a|trt;ar^hcc  de  la  nii§dtt*atioii  totlanJi^' 
Oai.  hebtl.  dc  mM,  Par.  lS9fl,  xliii  327-329.-240.  Savaoil.  G.  H.  **  Exopbff  *"^ 
|;(oitre  with  Mental  Dj'-onler."  fttnjs  Hospital  ItejM^rtM,  jxvi,  p,  31,  ISSt^^ 
ScHKKK,  PaIti,.  fjriatrskninkhril  brt  Mf^rhus  BoAeikncii,  Berl.  1890,  G. 
lid  pp. — 242.  SreiiiiV,  F.  **  Von  der  LobcnsweiRKO  der  an  Morbus  Baiwuiuirii  Eh] 
krankten,"  ^%.  Jtud.  Cenfr,Zt<j.  Berl.  1806,  Ixv.  257.-243.  StmriTK,  J.  L 
'*  Exophthalniio  goitre;  Anterior  Poliomydilis/'  ChiM^jo  M.  Timea^  ISW,  ilii 
37.-244.  8har1wK1V,  S.  J.  "On  Graefea  Lid-sign,"  Tra jvi,  Otith,  .V^,  ViM 
Khigdvm,  London.   1890-91,  xL  204-211.— 245.  Siblby.  K.     **  Exoplit!  itit»* 

Olin,  Jourtu    Lond.  1895,    vi.    394,-246.  Sollikh,   P.     **Mttladie  do  tm 

myicedfeme/'  Bt'i\  de  inid.  Par.  1S91,  xi  1000-1013.— 247-  /rf«w*.  in  r,|  di 
nialadie  de  Basedow  ;  rai^idemcint  am61ior6  par  la  galvanisation,**  Rrrut  inlrrnai- 
d*Hf€trothhupie,  Paris,  1893-94,  iv.  359-62 ;  I^mte  dhyg.  t/untp.  Prtri«,  l|i9*,  n 
265-68. — 248.  SouQURg,  A*  '' Noto  flnr  TetendnQ  du  champ  visuel  datia  la  maladie  dli 
Basedow,"  Compt.  rend.  soc.  d4  biol.  Par.  1891,  9  s,  ui,  353.-249.  Sottaa,  i 
**Note  sur  lo  goitn?  exophtnimii|iie  familial/'  Francr  mid.  Par.  1890,  xltiL  5SS.- JS** 
SpENCEH,  W.  F.  "  Kxophtbahnie  Goitre  with  Coniplieations,"  J/**/.  Currmi^  Chiei£V> 
1804,  X.  353  55. — 251.  Si'KSceii,  W.  G.  **  Exophthalmic  Goitre  causing  Dwith  by 
Aaphvxia,"  Brit,  MaL  Journ,  Loud.  1891,  i.  521.  —252.  idnn,  **  Exophtlmliiiic  Goitnrta 
a  Girl,  oanHiug  Death  hy  Asphyxia/*  Trmis,  Palh.  Sfic.  Lond.  1890-1.  xlii.  299  SOL— 251 
Spukdkil,  J,  K.  **  On  Points  of  Affinity  iKJtween  Rheumatoid  Arihritia,  Locntnotor  Ataxt* 
and  Exophthalmic  Goitre,"  Brit.  Med,  Jmint.  Lond.  1891,i.  11 69- 11 71. —254.  Shcilii,& 
*Mncomplflte  Graves'  Diaeaae  with  Naaal  Polypi,**  Lancet,  1S94,  il  1151 — 255. 
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•*  A  Case  of  Incomplete  Gravea*  Pisease,  associated  with  Naaal  Polyja/'  Tmm.  CUn. 
Soc  L&nd.  1896,  Jtxviii.  265-158. — 255.  Staffukl*,  H.  E.  **  Exo[jlitlialmitj  Goitre/' 
N,  York  Folydin,  1893,  1,  141.— 257.  Stauu,  iK  A.  '*  Mvx*i-deiija  and  its  Differ- 
enttftl  Diagnosis  from  Chronic  Nephritia,"  M*id.  Nars,  Phifad.  1894,  Ixv.  049,  683. 
—258,  Idnn,  Med.  News,  New  York.  April  18,  1896.— 2r-S>,  Stbiner,  D.  W,  '*  The 
Heart  ia  Exophtlialmio  Goitre,"  'Jmns.  Okw  Med.  »Soc^  Citiciri.  18^3,  2117-31. — 260. 
Strinlech.n'ER,  M.  ^'  UeW  das  gleiclueilige  Vorkomrncii  vuii  Morbui*  iJaswIowii  iind 
Tetanie bei  einem  Individmim/'  WUmrklin,  irocA^wcAr.  1896,ix,  5  8  —  2<j1.  SrrvrKTAT, 
Karl.  Uther  den  gftlvanischtn  Leihingsmdersiand  drr  Haul  bti  Morbus  Jia&fdowii, 
Strasaburg,  1890,  J-  H.  E.  H.-it/.,  51  pp.— 262,  8TF.vvAKr,  Sir  T*  Ukain<;kr,  aud  0.  A. 
Guift<iv.  **  Bulbar  Lesioua  in  Graves'  Diaeascr  a  Contribution  to  the  Morbid  Armtoniy  of 
Exoplithalmic  Goitre/'  £>lin.  Hosp.  R^fmrts,  1894,  ii.  275  82,  1  plate. —26'J,  Idi:m. 
**ClMiical  Notes  on  Graves'  Disease,"  Kdinb,  Iloftp.  Hep.  1893,  i.  1 87 -220,  1  pi.— 2*54. 
Struuino,  **Ueb«r  nitihani-Hche  VaguNreizuiig  i^K'ini  Morbus  Basedowii/'  Wiener 
med.  Frejuae,  1894,  xxxv.  1713  17.— 265.  Taylor,  J.  M.  "  Abstract  of  Kotea  on  tlie 
Treatment  of  Ex opbthalniiu  Goitre,"  Jonrn,  Am^r.  Med,  Ask>c.  Chicago,  1893,  xxi.  488. — 
26ti,  Idem.  '*  The  Treatment  of  Exoiibthnlmic  Goitre,"  J/tt/.  A^m/?,  Philad.  18»3.  Ixiii. 
673,  711.— 267.  Thkilhabeu,  A.  '*  Die  Hc/.ielmngen  der  Basedow  Bclien  Krankheitzu 
den  Veranderangien  der  weiblicben  Geacbleebtsorgautj,'*  Archiv  fiir  Gtfttakol.  Berlin, 
1895,  xUx,  57-74.-268.  Thompson,  J.  C.  '*  Notes  of  a  Case  of  Exoj^btiiahiiic  Goitre,'* 
PUUburffh  M.  RevUw,  1892,  vi.  197.  —209.  Thomson,  W.  H.  '*  The  Pathology  and  1  reat- 
merit  of  Graves'  Dbse^se."  A^.  York  M.  J.  1893,  Ivii  601-605,-270.  Tompkins,  £.  L. 
*'Exo(»btbnlmio  Goitre/'. 4m,  Jonm.  Obnt.li.Y.  1893,  xxviii.  669  6^0.— 271.  TouLorsE, 
E.  **Lesrapporteciu  goitre exopbtalmique  etde  I'aUi^ntttioii  mentale;  les  aliendii  11  st^qnestra- 
lions  muHiftle^  ;  le  traitement  ehirurgical  de  lidiotic,"  Gaz.  df$h&p.  Pan  1892,  Ixv.  1406- 
1410,^272.  "Traitemeot  du  goitre  cxeq*litaliniqne/'  i'nitm  w^i.  Var.  1896,  4  a. 
ii.  301-306. — 273.  TitoscHKii;,  Carl.  Cajruistische  Brilrayc  tvr  Adioloy^ie  ujid  Spnp' 
Uftnakdotj[itdfJiMorh\L%  Baatdtiwiiy  Greifswald,  1893^  J,  Al>el,  26  pp. ^274.  Vandrevelue 
and  Le  B<£iT|f.  "Le  goitre  daua  la  maladie  de  Basedow,"  Joum,  de  m6d,  chir,  ei 
p/iJirm/iiifL  Bruic-  1894,  129-133. — 275.  Vekco,  J.  C.  **Myxoedenia,"  Austraiaa. 
M€*i.  GtizdU,  Sydney,  1894,  xiii.  156-59.-276.  VtGoi?Rorx,  R,  '* Traitemeiit  du 
goitre  exophtaliiiiqiie  mr  la  faradisation,*'  Gaz.  den  h4p.  Far.  li^fll,  Ixiv.  1291  ;  Oaz. 
(i.  Mp.  Paria,  1891,  Ixiv.  1325-27. — 277.  Idem,  **Le  traittnient  t^lcctriquc  du  goitre 
exophtalmiqne  ;  sa  technique  o[ierat<^ire,"  Gaz,  d.  hdp.  Far.  1391,  Ixiv.  ^94. — 278. 
Jdertu  Giiz,  r/«  Mp.  vol.  Ixiv.  p,  140;  Fio*j,  viM,  voL  xv.  p.  43,  1887— 279. 
VoLKRL,  Adolf,  tfebtr  HnseUi^tn  Exvphthahntui  bri  Mm  bus  Bafttdrndi,  Berl.  1890, 
W.  Rower,  35  pp. — 280.  Vosftii^s.  A.  *'  Eiu  Fall  ron  Fonne  fniste  des  Morbus  Bdae- 
dowii,**  Beitr,  «.  AiujfnhrUhundr^  Hanih.  u.  Lcipz.  1895,  xviii.  86-92.  2  platei*. — 
2^81,  Wallace,  T.  H.  "  Exopbtloibnic  Goitre."  IVfM.  M.  tlr^Kfrt^r,  Chicago,  1892, 
xiv.  121-123.— 282.  Waterman,  O.  M.  '*  A  Peculiar  Case  of  Graves'  Disease."  ^/i7- 
wankf^  MfjL  Jonrn.  1895,  iii,  16.-283.  Weill,  ^.,  and  S.  Dja«aktberger.  "Goitre 
cxophtalniiqtiB  et  rheuuiatiHrne,"  BtdL  «w.  d£  mM,  prat  de  Par,  1891,  682-590. — 284, 
W^EST,  S.  *'Two  Caaes  of  Exophthalmic  Goitre  in  Sisters  with  Morbus  Cordis  and  a 
History  of  Rheumatic  History  in  tmth,**  Lmtcet,  1895,  i,  1248.— 285.  Wette,  T. 
"  Beitrag  zur  Symptom  11  to logie  nnd  chirnrgtschpn  Bebandlung  dca  Krcipfea  sow ie  liber 
die  Abhiingigkeit  ties  Morhns  Hnseflowii  voin  Kropfe,"  Arehiv  /.  klin,  Chir,  Berl. 
1892,  xUt.  652-716.-286.  Wirnru,  .TrT;rt'H.  t^:h^r  nnm  Fall  vmi  Mmhts  Bamiovii 
mU  Tabes  incipknjt,  Berl.  ISHI,  <X  Franohe,  31  pp.— 287.  WrLLtAMsoN,  R.  T.  **  On 
Prognosis  in  Exophthalmic  Goitre/'  Brif.  Mfd,  J&urti*  vob  ii.  1896»  p.  1373. — 
283.  WiNCKLKE,  k,  "  Zur  Hcuulwnrtnng  <kr  Frag©;  wann  KonnMn  intranasale 
Eingriffe  beini  Mnrbus  Baj^edowii  gerer-htfcrtigt  sein?"  With,  lutd.  W^othiisrhr,  1892, 
xlii,  1521, 1556, 1693,  1640, 1676.-289.  Wintrh,  H.  L.  **  The  Effects  of  Thyroid  Extract 
in  the  Treatment  of  Graven'  Disease,"  Am.  Med.  iSurg.  BuU.  N.Y.  1896,  x.  40-— 290. 
Wooi>,  H.  C.  '*Gmvps'  disea-se.  Case  I.  :  Spontaneous  cure  occurriuc  during  abaces 
of  spleen.  Case  II. :  Very  frreat  relief  ap^tareiitly  from  the  use  of  extract  of  apleenj** 
Uhiv,  Med,  Mag.  Philad.  1894-95,  vE  313. 
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5i6  SYSTEM  OF  MEDICINE 


DISEASES  OF  THE  SPLEEN 

The  General  Pathology  op  the  Spleen. — General  Bemarks.  Effects 
of  splenectomy  in  man.  The  condition  of  the  spleen  in  bacterial  infection  and 
in  toxcemia.  The  part  of  the  spleen  in  bacterial  infection  and  in  immunity. 
The  part  of  the  spleen  in  the  various  forms  of  anaemia. 

General  remarks. — From  a  consideration  of  their  structure  and  func- 
tions the  ductless  glands  may  be  divided  into  two  categories — (i.)  those  of 
an  epithelial  type  which  have  an  internal  secretion,  such  as  the  thyroid, 
suprarenal,  and  pituitary  glands;  and  (ii.)  those  containing  lymphoid 
tissue  which  are  not  known  to  possess  any  special  internal  secretion — the 
spleen  and  the  thymus  gland. 

There  appears  also  to  be  a  general  difference  in  their  pathological 
relations;  the  spleen  and  thymus  are  affected  and  undergo  alteration 
rather  as  the  result  of  disease  elsewhere  than  as  its  cause ;  while  in  the 
case  of  the  thyroid,  suprarenal  bodies,  etc.,  we  have  chiefly  to  deal  with 
primary  morbid  conditions  and  diseases,  such  as  myxoedema  or  Addison's 
disease,  initiated  in  these  organs,  which  lead  to  general  and  secondary 
changes  elsewhere.  It  would  be  unwise,  in  the  present  state  of  our  know- 
ledge, to  press  this  distinction  too  far,  and  to  assert  too  dogmatically 
that  there  is  not  such  a  thing  as  primary  disease  of  the  spleen ;  for 
imtil  our  knowledge  of  the  physiology  of  the  spleen  is  in  a  more  satis- 
factory state  the  problems  of  its  pathology  must  necessarily  present  great 
difficulties.  But  we  may  safely  consider  the  spleen  as  an  organ  prone 
to  respond  to  disease  of  other  parts,  especially  of  the  blood  and  the 
haematopoietic  organs  of  the  body,  and  but  little  liable  to  independent 
primary  affections. 

The  two  diseases  in  which  the  spleen  has  most  claim  to  be  regarded  in 
the  initiation  of  morbid  processes  are  splenic  or  spleno-niedullary  leukaemia 
and  splenic  anaemia.  With  regard  to  splenic  leukaemia,  the  most  careful 
observations  point  strongly  to  the  conclusion  that  the  primary  seat  of  the 
disease  is  in  the  marrow  of  bone,  and  that  the  splenic  changes  are  merely 
secondary. 

With  regard  to  splenic  anaemia,  we  are  not  at  present  in  a  position 
to  decide  dogmatically  whether  the  marked  morbid  appearances  in  the 
spleen  are  primary  or  whether  they  are  secondary  and  perhaps  the  result 
of  a  chronic  toxaemia ;  but  the  second  alternative  seems  the  more  reason- 
able.    (Jl(h  art.  "Splenic  Anaemia"  in  the  following  volume.) 

Effects  of  splenectomy  in  man. — A  point  of  some  interest  is 
whether  atrophy  of  the  spleen,  as  distinguished  from  removal,  may  give 
rise  to  compensatory  changes  in  lymphatic  glands  and  the  red  marrow  of 
bone,  and  to  Icucocytosis  such  as  may  be  produced  by  splenectomy. 
Whether  primary  changes  in  the  spleen,  as  a  compensatory  effort,  and 
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subsequent  fiinctionai  inadeqimcy  af  the  organ  ever  give  rise  to  hyper- 
trophy of  other  forms  of  h!eniatu|x>ictic  tissue,  we  Jo  nut  know ;  at  any 
rate,  this  seijuence  hsis  not  been  estriblished. 

That  the  spleen  is  not  essential  to  life,  and  that  its  removal  does  not 
affect  development,  has  been  shown  experimentally  in  aiiimak  and 
as  the  result  of  splenectomy  in  human  l>eings  ;  whether  for  disease  of 
the  organ  or  for  traumatic  rupture.  Durinjj^  the  course  of  disease  com- 
pensiition  gradually  takes  place,  and  when  the  organ  is  sulicjeipiently 
removed  the  results  are  less  marked  than  they  are  when  a  previ- 
ously healthy  organ  is  removed  and  eompeiisation  has  to  be  etTccted 
suddenly. 

In  splenic  ana^'mia  the  changes  in  the  spleen  are  associated  w^ith  welb 
marked  ^ymj^toms,  so  that  compensation  Ciinm^t  be  said  to  have  taken 
phiee,  and  it  is  noteworthy  that  the  lymphatic  ghincls  are  not  erd:uged ; 
whcreiis  after  removal  of  a  hejdihy  iipleen  there  is  aTuemia  for  a  time,  as 
in  splenie  anaemia;  luit  compensiition  is  effected  by  enlargement  of 
lymphatic  glands  and  leucocytosis,  probably  also  hy  extensitm  of  the 
blood  forming  marrow  into  the  shafts  of  the  long  bones;  and  eventually 
recovery  occurs, 

Pitt^  and  Rallance  successfully  removed  the  s]«leeri  for  tmumatic 
rupture  m  three  aiscs :  the  first  was  a  l>oy  in  whom  a  splenunculus 
was  left  behind,  and  in  whom  no  special  symptom  except  glandular 
enlargement  followed  the  operation  ;  a  somewhat  similar  c"ise  of  Keigner's 
is  quoted,  and  it  is  suggested  that  the  more  extensive  presence  of  red 
marrow  in  youth  uiay  exjtlain  this.  Corapensivtory  hypertrophy  of  the 
splenuneulna  may  also  have  played  some  part  in  bringing  this  about. 
The  other  two  cases,  a  woman  aged  45  years  and  a  man  aged  30,  presented 
the  following  definite  group  of  symptoms — 

(i.)  Progressive  h>ss  of  strength  and  of  w^eight  and  emEiciation. 
(ii.)  Extreme  aniemia. 

(iii.)  A  daily  rise  of  temperature  from  1°  to  3    Fahr. 
(iv.)  Increased  frequency  of  the  pulse, 
(v.)  Fainting  attacks,  with  increascil  pallor  of  the  surface 
(vi.)  Heitdache,  drowsiness,  great  thirst. 

(vii)  Severe  griping  pains  in  abdomen,  and  pains  in  the  legs  and  arms; 
in  the  woman  tenderness  along  the  tibia*,  thought  to  indicate 
compensatorv  changes  in  the  red  marrow  of  Ijone. 
(\iii.)  Enlargement  of  the  external  lymphatic  glands,  which  remained 
pei-manently. 
(Lx.)  Blood  changes,   diminution   in   the  number  of   the  red   blood 
corfmscles,  increase  in   the   number  of  lencocytes.      In  both 
cases  a  month  after  operation  the  hiemoglobin  was  found  to 
be  half  the  normal 
Convalescence  was  very  alow,  but  recovery  with  return  to  normal 
weight  eventually  occurrefl. 

Many  of  these  changes  correspond  with  the  experimental  results 
obtained  by  Laudenbach  in  splenectomy  in  dogs. 
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Spknotlomy  in  man  f<ir  the  enlargement  of  malariii,  for  WAodcntf 
Bplecri,  and  for  other  niorliid  comlitions  except  leukiPiuiii^  may  ptt  r» 
to  temporary  cluitiges  in  tlie  blood,  and  very  occasioniilly  lo  t4aMparm 
enlargement  of  the  lymphiitic  glands  ;  but  not  to  the  mure  luarktHi  nwilij 
seen  wAm^w  a  previously  healthy  organ  is  removed  for  rupture.  ITii* 
perhaps  is  due  to  the  gi*adual  estalilishment  of  coiupciisiition  during  iK# 
progress  of  the  diseaae.  F»>r  in  wandering  spleens  cn<L'»rter!ti*  ajti 
throinl>osis  of  I  lie  splenic  vessels  are  apt  to  occur  i\&  the  result  uf  tntTEKii 
of  the  elon^^atod  pedicle  ;  this  Iciids  to  atrophy  of  the  Alaipighuui  bi»ciic^ 
and  to  sclerotic  and  fatty  changes  in  the  pulp.  An  organ  ea  altered  woiiid 
he  of  but  little  use  m  the  eeoriumy,  and  eompeusation  wotilU  have  Uktt 
place  before  the  performance  of  splenecti>my* 

In  a  ciise  of  wandering  spleen  in  which  Mr  B;dlance  perfomied  i 
tomy  symptoms  of  much  severity  oeciured  ;  hut  this  exceptional 
was  pn>bahly  explaiiuxl  by  the  fact  that  the  spleen  ap|K-arcd  tjuiie 
healthy,  and  so,  pretiumably,  no  compensation  being  required  uooe  kui 
taken  place. 

The  spleen  In  bacterial  infection  and  In  toxcemla. — Iji  acute  fe 
and  ill  bacLcrial  infer  lion  there  is  a  ^envral  tt^ndeiicy  lo  an  accun 
of  micro-orgaiiii^ms  in  the  spleen  ;  this,  for  example,  is  especially 
marked  in  septicaemia,  infective  endocarditis,  and  enteric  fever.  Tke 
micro-organ  isms  found  in  the  organ  are  by  no  means  Hmit^rci  to  the 
one  giving  rise  to  the  specific  disease  ;  thus  in  typhoid  fever  streplocoai 
and  staphylococci  may  Ije  present.  Some  of  the  microbes  are  free^  otiias 
are  enclosi  d  in  cells. 

It  does  not  follow,  however^  that  because  micro-organi&ins  are  fa 
in  the  spleen  that  they  are  necessarily  i>rescnt  in  the  blood.  In  cnt«rk 
fever,  for  example^  while  they  are  constantly  present  in  the  spleen,  tlwjr 
are  only  to  be  found  in  the  general  circidation  under  exceptional  condi- 
tions. 

This  microbic  occupation  is  accompanied  by  welbniai-ked  byperaottii 
and  swelling  of  the  organ,  ^\^\\  to  tsueh  an  extent  that  iij  rare 
rupture  has  occurred  spontaneously.  In  children  the  cap8ide  of  the  I 
i.s  more  extensible  than  in  older  people,  and  the  enlargement  thercfom  li 
relatively  better  marlced.  This  condition  is  sometimes  spoken  of  as  wnile 
splenic  tumour.  On  section  the  spleen  is  soft  and  the  pulp  is  sointstirotti 
BO  diffluent  as  to  run  away.  In  some  experiments  on  pueuino 
infection  in  rabbits  W'ashlioum  found  that  the  spleen  might  be  eiti 
softened,  as  here  descrilM?d,  or  linn  and  normal  in  consistency. 
latter  condition  may  somewhat  exceptionally  be  met  with  in  man  ;  in 
cholera  the  spleen  is  firm  and  somewhat  diminished  in  size,  probaUf 
from  the  concentration  of  the  blood. 

In  bacterial  infection  the  colour  of  the  spleen  on  sect  ion  is  eithir 
that   of    marked    congestion,    or   grayish    from    increase    uf    leuco*^ 

in   its   sultstance,       Tlie  Malpigltijoi  bodies  arc  prominent  and  

in  some  cases,   while   in   others  they  can  only  be  seen  with  difficiihy. 
In    addition    to  the    accumulation    of    micro-organisms    in    the    spltHjn, 
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changes  in  its  hiBtological  stnicture  occur ;  these  are  due  to  the  eifecta 
of  the  toxic  pro<iuct8  of  kactcrial  activity.  That  they  are  ijidepejident 
of  the  ])reseiiee  of  Itiniteria  in  the  organ  is  shown  l»y  the  ftict  that  they 
follow  the  injection  into  the  circulation  of  loxaUmniins  only. 

The  Malpighian  ^iMlies  when  utiected  are  swollen  and  enlarged^  and 
by  proliferation  of  their  constituent  cells  leucocytosis  and  pliagocytosis  are 
forwarded.  The  cells  become  swollen,  gninular^  and  may  show  the 
tiucle^ir  changes  of  fragnierttation  due  h*  degeneration  set  up  by  the 
toxalbumins.  As  a  result  of  the  concent i*j4tiori  of  toxins,  foeal  necroses  of 
the  cells,  either  in  the  centre  of  the  Malpighian  hoiliea  or  in  the  pulp, 
may  follow;  this  is  well  mai'ked  in  relapsing  fever,  and  may  be  seen  in 
enterics. 

The  pulp  liecomes  engorged  with  blood  and  may  contain  haemorrhages  ; 
while  numerous  celb,  macro-  and  microphages  containing  l>lood  cor|im^ele8 
and  Kicteriri,  are  visilile*  A  j^iniilar  phagocytic  action  may  be  taken  on 
by  the  endotluliid  cells  lining  the  sinuses,  which  in  places  may  show 
similar  degenerative  changes  to  those  seen  in  the  areas  of  focal 
neerosea.  Fibrinous  thrombi  may  fonn  in  the  capillaries  of  the  splenic 
pulp. 

The  degenerative  changes  may  eventually  lead  to  some  degree  of 
atrophy  of  the  splenic  tissue^  to  hyaline  degeneration  of  the  small  arteries, 
and  to  libn^sis. 

In  scarlet  fever  Klein  described  multiplication  of  the  muscular  f]l>rea  and 
hyaline  degeneration  of  the  arterial  walls,  leading  lo  their  occhi.*;ion  ;  while 
the  adenoid  tissue  around  undergoes  the  same  hyaline  degeneration.  In 
typhoid  fever  also  inflammatory  changes  in  the  arteries  have  been  notetl. 
The  pruliferative,  va^acular,  degenerative  and  necrotic  changes  that  take 
place  in  the  spleen  in  bacterial  infection  may  be  broadly  dcscril^ed  as 
in fhimniato ry,  anci  the  condition  as  a  ftnin  of  splenitis ;  but  it  is  note- 
worthy  that  in  the  infections  fevei*s  the  condition  rarely  goes  on  to 
suppuration  such  as  is  frequently  seen  in  pyienda,  where  a  lurlhtr  deter- 
mining factor  is  pro\ided  by  embolism  and  infarction. 

If,  as  aeems  a  priori  reasonable,  the  hypericmia  and  consecutive 
changes  in  the  spleen  in  bacterial  infection  are  due  to  the  products 
of  l*acterial  activity,  it  would  be  natural  to  expect  that  in  cases  of 
saprteinia  and  in  toxiemSa  a  somewhat  similar  change  would  occur  in  the 
spleen. 

The  Rpecific  albumosea  of  diseases  have  been  obt^iined  from  the  spleen 
by  Dr.  Sidney  Martin  and  others  in  c^ses  where  no  micro-organisms  were 
present  in  the  organ.  Here  the  poisons  are  carrie*!  to  the  spleen  by  the 
bloo<i,  while  in  general  hiemic  infection  they  are  manuiactui'cd  on  the 
spot. 

That  the  organ  is  invariably  enlarged  in  toxaemia,  apart  from  the 
presence  of  IwACteria  in  the  spleen,  is  contrary  to  experience  \  but  in  pneu- 
monia,  where  the  dijilococci  are  very  rarely  present  iji  the  liloixl  or  in  the 
spleen,  the  spleen  is  softened  or  enhirged,  and  the  same  is  true  of  some 
oisea  of  aapnemia  \  while  in  some  conditions,  probably  or  possibly  of  ihis 


nature — such  as  llanots  bvfiertrophic  ciiThosis  with  <  ' 
early  stages  of  syphilis,  Liuidr}  a  paralysis,  and  ex<  , 
the  organ  is  enlarged* 

Flcxiier,  in  an  experimonial  study  of  the  tissue  ch..*i^<..  j-*v^*««^ 
by  the  injection  into  tht;  circulation  of  ricin  and  abrin,  phyLallioiiiDao 
obtained  fruni  the  seeds  of  the  castor-oU  plant  and  the  jf^i 
(AbnisJ  prec4itonus ),  found  the  spleen  uniformly  swollen  ar 
swelling  a[»parently  being  of  the  splenic  |inlp.  \\'hilc  hac(4gri«l  i«ai)> 
bumins  ati'ect  the  Malpighian  liodies  more  than  the  pulp,  the  reverse  it  dto 
case  with  ricin  and  abrin  intoxiaitions*  In  chronic  poisoning  wtUt  ihtm 
phytalbunioses  the  Bplenic  pulp  is  crowded  with  granules  Auid  gbtmla 
of  yellow  pigment  txcurring  int§ide  the  celU.  This  pigment  g:ive«  a  Um 
colour  with  ferroeyanide  of  poiassium  and  hydrochlonc  acid,  and  II  l» 
be  regarded  as  the  evidence  of  great  hiemolysia.  As  a  result  of  poisoiK 
ing  dogs  with  meUitoluyleniliamin,  paraphenylene  and  nitrate  of  anck, 
Pi  11  let  (43)  found  that  the  Matpighian  bodies  become  atrophied,  izmI 
thus  that  a  kind  of  cirrhotic  atrophy  results. 

On  the  other  hand,  in  uraemia,  the  most  familiar  example  of  a  piirtlT 
chemical  toxtemia^  no  splenic  enlargement  occurs. 

In  considering  these  discordant  data,  it  nnist  be  borne  in  mind  U\ 
that  the  effects  of  various  poisonis  are  likely  to  be  ditlereiit,  and  (A)  thii 
in  toxiemia  the  poison  reaches  the  s;>leen  in  a  very  dilute  form  whm 
com^wired  with  its  relative  concentration  when  the  spleen  is  occupied  Iv 
active  micro-tirganisms. 

We  can  only  conclude  that  in  toxaemia  the  spleen  may  l>o  affcictid 
in  the  sjime  way  as  in  bacterial  infection,  though  by  no  means  consi 

As  a   result  of   long  coruinued  Wctcrial  iufectioti,  or    U>XA»iuia, 
spleen  may  show  a  varying  degree  of  filirosis. 

The  part  of  the  spleen  In  bacterial  infection. — The  spleen  is^ 
ally  spcuiking,  so  altered  in  fevejs  and  in  cases  of  bacterial  infection, 
the  quoation  naturally  arises  whether  this  is  merely  a  seconiiary  cbiii^ 
or  whether  special  and  defensive  processes  take  place  in  the  spleen,  vboM 
object  is  to  protect  the  organism  against  the  infection- 
Does  the  sj)leen  play  any  sjie<'ial  part  in  the  defence  of  th©  orgllliism 
which  is  distinct  from  that  played  by  lymphatic  tissue  elsewbcro  f 

In  cases  of  general  haemic  infection  the  spleen  and  liver  are  po^ 
hajjs  the  organs  most  extensively  occupic^fl  by  the  micro-org3inism&  Thii 
is  well  seen  in  anthrax  and  in  streptococcal  8e[*tica-^mia.  Is  this  mettAf 
a  stagnation  of  the  microlies  in  the  lax,  open  tissue  of  the  spleen  f  Or  ii 
there  in  a<  Id  it  ion  a  multiplication  of  the  microlwjs  and  a  manufacture  of 
toxins  and  lactcrial  products  in  the  spleen,  so  that  renewal  nf  the  orpin 
might  tliminish  the  toxic  process  I  The  observation  that  in  oinliim 
splenectomy  is  followed  by  a  diminished  toxicity  of  the  urine  (Jonneteo) 
lends  some  suppi^jrt  to  this  hy|mthesis. 

Or,  on  the  other  hand,  is  an  extensive  destruction  of  micro 
diking  place  in  the  orgiin  ? 

Or  are  both  these  processes  going  on  1     If  so,  the  spleen  i% 


taut)?.    I 
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BiK?*ik^  the  battle fitdd  where  the  struggle  between  the  invading  micro- 
orgnnisms  and  the  defensive  power's  of  the  hody  is  fought  out? 

ThuL  the  spleen  is  a  kind  of  resting-place  into  which  micro-organisms, 
w  hich  have  gained  an  entrance  into  the  blood,  may  get  swept  and  left  is 
shown  by  injecting  harmless  microbes  into  the  circulation  of  an  animal 
They  mpidly  disappear  from  the  circulation^  but  nmy  he  found  weeks 
aft^r  stowed  away  in  the  spleeri,  livfr,  and  marrow  of  Itone. 

As  has  been  already  seen^  the  Maljiighian  bodies  of  the  spleen  contain 
lymphoid  tissue,  and  show  proliferative  changes  in  bacterial  infection 
Iciwlitig  to  leucocytofiis. 

Metschnikoff,  indeed,  regarde<i  the  spleen  as  a  centre  for  the  manu- 
facture of  ]>hagi*cytes,  and  of  their  j>resence  there  can  lie  no  dtmbt. 
I  lank  ill  aufl  others  have  obtained  a  bacterial  substance  from  the  spleen 
which  is  the  same  as  the  tissue  fibrinogen  of  Woo  Id  ridge,  or  Hallibur- 
ton 8  nucleo^lbumin  obUiined  from  lymphatic  glands,  liver,  kidney,  and 
80  on. 

The  question  to  be  answered  is,  whether  the  spleen  has  any  protection 
or  defensive  power  other  than  that  possessed  by  the  lymphoid  or  other 
tissues  generally. 

Iti  order  to  detennine  whether  the  spleen  plays  a  special  part  in 
nafimd  immunilf/ — in  the  defence  of  the  organism  against  infectior*^ 
numerous  experiments  on  animals  have  V)een  performed. 

Rtrdach  came  to  the  conclusion  that  removal  of  the  spleen  renders  the 
animal  less  resistant  to  infection  ;  an  etiect  attributed  to  a  diminution 
of  the  area  of  phagocytosis.  This  writer  considered  that  the  }>art  of 
the  spleen  in  irdections  is  phagocytic,  that  micro-organisms  are  Uiken  up 
there  by  macrophages  and  microphages  just  as  they  may  he  seen  to  be 
on  the  spleen  of  malaria  an*!  relapsing  fever,  and  thnt  they  are  thus 
destmycd.  BiU'dach  whs  ojiposed  to  the  view  that  in  l)acterial  infection 
any  chemical  bactericidal  Ujdy  is  manufactured  by  the  spleen. 

The  part  of  phagocytosis  in  imimmity  h-is  already  been  rliscussed  in 
Dr.  Kanthack  8  article  in  the  first  volume  of  this  work,  and  has  been 
shown  to  be  subordinate  since  it  is  only  one,  and  even  then  not  a  constant 
factor  in  the  production  of  immunity  [vol  i.  p.  567]. 

On  the  other  hand,  to  tfiko  a  few  of  many  examples,  Tictine  injected 
the  lilocxl  of  relapsing  fever  containing  the  spirillum  Ohermeleri  into  the 
eirculation  of  monkeys  whose  spleens  had  Ijecn  removed,  and  found, 
contrary  to  the  results  of  Soudakewitch  and  MetschnikoflT,  that  they 
recovered — though,  it  is  true,  not  so  reudily  as  ordinary  monkeys — and 
that  subsequently  they  became  immune. 

In  like  manner  Orlandi  finds  that  in  rahies  splenectomy  does  not 
affect  the  course  of  the  disejise  in  any  way,  and  assumes  that  it  plays  no 
pari  in  the  defence  of  the  organism  against  rabies. 

Montouri  found  that  the  bactericidal  power  of  the  hkwxl  of  dogs  and 
rabbits  remained  normal  for  fifteen  days  after  splenectomy,  as  shown  by 
its  action  on  typhoid  bacilli  and  the  cholera  vibrio  ;  that  it  then  diminished 
and  disappeared.     This,  however,  was  but  a  passing  phase,  and  in  four 
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montiis  from  the  splenectomy  it  had  regained  its  normal  power    The* 
changes  were  more  iiipul  in  young  ihan  in  uM  animals. 

Kxperitjientfl  on  rahhita  that  hud  been  splenectomised,  and  wi^re,  ai:rf 
varying  intervals,  inoculated  with  different  micro-orgaiii^sms,  l«i  to  Bs^ 
cordant  results*  Tbus^  twenty  live  days  after  splenectomy,  %  imblits  wm 
less  resisUnt  than  norinal  to  Imcitltis  pyocyaneujs,  while  it  liad  r^UDst 
its  ujsual  rcsistaiic©  to  st^tphyloetjccus  pyogenes  (12). 

In  a  series  of  dog*?  and  ralihits  in  which  splenectomy  was  foltovtd  If 
experimental  infection  with  Fraenkcl's  pneumococcus  and  the  hmMm 
typhosus,  the  results  were  practically  the  fciiime  as  in  animals  simiLtrlj  itj 
fected  hut  w^iof^  spleens  had  not  been  removed ;  any  Blight  diflemurM 
that  diti  occur  appeared  to  depend  on  vanation^  in  the  interval  between 
splenectomy  and  the  subserjuent  infection  (23)* 

In  conclusion,  it  would  ajipear  that  the  gpleon  haii  no  special  fiinctkmi 
with  regard  to  natural  immunity,  and  that  if  it  plays  any  port  this  cbr 
be  vicaiiously  as-sumed  by  other  organs. 

Tjzzoni  and  Cattani  (50)  considered  that  their  earlier  expisriillOiti 
show  that  the  spleen  plays  an  important  piirt  in  acquired  imwmmtn. 
They  were  unable  t^3  render  rabbits,  whose  spleens  tliey  had  previoiwJy 
removed,  immune  against  tetanus.  It  thus  appeared  f>ossiblo  tb*l  thr 
spleen  might  have  the  power  of  manufacturing  some  substance  nisccasar} 
to  render  the  organism  immune. 

Kanthack  (30),  however,  working  with  mbbita  and  the  Wdlli» 
pyocyaneus,  found  thut  splenectoniy,  whether  Ijefore  or  after  protwtive 
inoculation,  has  no  effect  on  the  resulting  immunity,  and  doe«  nut  inl«^ 
fere  in  any  way  with  the  process,  the  temperature  curve  and  leuoo- 
cytosia  being  unu  fleeted. 

Tizzoni  and  t  attani  (60)  more  recently  modified  their  previous  opinirm 
considenibly^  and  ciune  to  the  conclusion,  which  Righi  also  shares^  that 
removal  of  the  spleen  merely  acts  like  any  other  severe  Icsinfi,  and 
reduces  the  general  resisting  powers  of  the  organism  temporarih* ;  bill 
that  it  does  not  produce  any  |>ermanent  or  specific  chaogo  in  the  pro-  I 
tective  powers  of  the  animaL 

From  a  consideration  of  all  these  datii,   it  appears  highly  proliahlt* 
that  the  spleen  has   no  special    protective  power,   either    in    natuntl  or 
acquired  immunity,  which  cannot  he  vicariously  assumed  by  other  orgaiiii|J 
such  as  the  lymphatic  glands. 

The  spleen,  in  fact,  is  and  behaves  like  a  lymphatic  gland  broken  up 
and  emttedded  in  erectile  tissue.     The  Malplghian  iMidie^  and  adenoid  J 
tissue  play  much   the  same  pirt  that  lym[>hatic  glands  do  elscwhrrc;! 
while  the  open,  loose,  Viiscular  tissue  of  the  organ  serves  rather  at  a  fthrf 
in  which  vanous  Inxlies  are  deptjsited  by  the  blood,  perha|>s  to  remain, 
perhaps  t<i  urnlcrgo  subseipient  changes. 

The  part  of  the  spleen  in  the  various  forms  of  ansemla. — Sinc«» 
the  spleen  is  so  closely  associated  with  the  blood,  shares  in  its  changcs»i 
is  at  least  intimately  connected  with  haemolysis  or  the  destructinn  ol 
red  blood  corpuscles,  it  is  only  natural  to  inquire  whether  any 
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relatiousliip  maj  exist  l>etween  changes  in  tho  spleen  and  anseraia.  If 
the  normal  function  of  the  organ  lie  connected  with  rlestruction  of  red 
blood  corpuscles,  might  not  an  exaggeration  of  this  function  give  rise  to 
ansemia?^ 

In  traumatic  amemia  the  spleen,  of  course*  cannot  be  supposed  to  jilav 
any  causal  part,  while,  with  regard  to  the  possibility  of  its  jj laying  any 
compeosating  part,  it  is  doubtful  whether,  even  in  the  emergencies  of 
severe  traumatic  antemia,  the  spleen  can  form  red  blood  corpuscles  in 
adult  life,  as  Bizzozero  and  others  belie ve» 

The  part  of  the  spkcn  in  f^plinic  umvuiia. — Bruhl  regards  the  change  io 
the  spleen  as  pnmary,  and  causing  the  aiuemia  ;  he  lielieves  that  the 
atrophy  and  loss  of  functional  activity  of  the  organ  lead  to  an  alteration 
in  the  chemical  constitution  of  the  bloiinl 

Btit  if  the  symptoras  of  splenic  amemia  are  entirely  due  to  splenic 
inadequacy,  it  is  manifest  that  splenectomy  in  normal  individuals  should 
give  rise  to  splenic  anaemia.  This^  however^  is  not  the  case.  The  e fleets 
of  splenectomy  are  unimportant  compared  with  those  of  the  dise^ise. 
After  splenectomy  in  healthy  persons  and  in  animals  aniemia  results; 
hot  after  a  time  compensation  is  established  by  enlargement  of  lymphatic 
glands  and  by  an  extension  of  the  epiphyseal  bone  marrow  int-o  the 
shafts  of  the  long  bones,  and  the  aniemia  pissea  away  ;  whereas  in  splenic 
aiuemia  compensjition  does  not  occur,  and  the  disease  does  not  tend  to 
gradual  Bpontancoijs  cure. 

These  considerations  render  it  highly  improbable  that  splenic  antemia 
is  simply  due  to  splenic  inadequacy. 

It  has  been  tliought,  however,  that  splenic  ananiia  may  be  due  to 
some  morbid  process  originating  in  the  spleen  ;  and  in  support  of  this 
view  it  might  be  urged  that  in  a  few  cases  of  the  disease  removal  of  the 
spleen  leil  to  a  decitled  imjirovement.  The  improvement  that  has  been 
noticed  in  splenic  antemia  after  splenectomy  can  be  explained  quite  apart 
from  the  view  that  the  change  in  the  spleen  is  the  esstmtial  cause  of  the 
amemia.  Hunter  (27)  found  that  in  rabbits,  after  removal  of  the  spleen, 
toluylendiamin  no  longer  gives  rise  to  hiemolysis,  or  only  to  a  very  sli^iht 
degree.  Bottazzi,  from  experimental  data,  concludes  that  normally  tho 
spleen  loosens  the  cohe^sion  between  the  haemoglobin  and  the  red  Ivlood 
corpuscles ;  this  he  calls  tho  ha?mokatatonistic  function  of  tlu';  spleen. 
When  the  sjileen  is  removed  the  red  blood  corpuscles  thus  become  more 
stable  than  normal. 

In  accordance  with  this  view,  if  splenic  amemia  is  a  chronic  intoxica- 
tion, removal  of  the  sjfleen  would  thus  diminish  the  bamiolysis  due  to  the 
action  of  a  jKjison,  by  renclering  the  re<J  cor[mscles  less  vulnerable.  This 
view  would  also  explain  the  secjuenco  of  events  in  a  case  reported  by 
Dr.  Coupland  :  a  woman  suffering,  apparently,  from  splenic  ana*mia 
was  much  iienefited  l)y  splenectomy^  but  aft(!r  death  movst  pronounced 
syphilitic  disease  of  the  liver  was  found.  Here  splenectomy  may  simply 
have  prevented  the  toxic  anaemia  due  to  the  syphilitic  virus. 
'  For  a  fti]]  account  of  spleuic  anemia  see  article  In  iiol.  v. 
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There  is  no  sutisfactoiy  evidence  to  show  that  splenic  jtnapmia 
to  lo83  of  fim<;tioriHl  activity  of  the  spleen,  or  to  any  priiiuirj 
change  originating  in  the  organ. 

Is  there  any  evidence  to  show  that  splenic  ana?raui  is  the  result  of  to 
exaggerated  activity  of  the  ho?molytic  fmictiori  of  the  spleen  f  Tlw 
seems  improbalde,  since  the  increased  size  of  the  organ  is  not  citw^  to 
hypertrophy,  but  t<>  cirrhotic  atrophy  of  the  splenic  tissue,  ^kfofponri 
the  spleen  ususdly  docs  not  contain  much  pigment  or  show  the  mctiMi 
lor  free  iron^  which  might  he  expected  if  excessive  hsemolyfia  wet 
Uking  place  in  the  organ. 

If  neither  loss  of  functional  activity  nor  exaggerated  hapittolnic 
activity  of  the  spleen  l>e  the  cause  of  splenic  ana*miaj  it  wotdd  appmr 
that  the  change  in  the  spleen  is  not  j»rimary,  and  that  it  and  thi*  otlMf 
symptoms — haemolysis,  ana^mia^  debility,  and  so  forth — may  ^>e  the*  resulti 
of  some  common  cause  or  causes  of  chronic  toxaemia,  for  exainpl<* ;  tfe 
effects  of  this  cause  1>e!ng  first  seen  and  most  marked  in  the  spJeeu,  and 
suhserjuently  in  the  bloody  as  shown  by  anemia ;  and  often  in  the  liver,  10 
shown  by  ciiThosis. 

The  ap()earances  in  the  spleen  are  quite  compatible  with  ciinMie 
infection  or  intoxication,  and,  imleed,  rather  suggest  it ;  but  of  its  exist- 
ence there  is  no  definite  proofs  since  no  micro  organisms  or  bluod  |uruaitc<i 
have  been  fnund  to  explain  the  condition. 

In  ddorosu  all  the  evidence  is  to  show  that  the  formation  of  red 
blood  corimscles^  and  especially  of  hicmoglobin,  is  at  faulty  and  there  are 
no  grounrls  for  thinking  that  increased  blood-destmction  plays  any  part 
ITie  theory  of  faecal  ajiieniia,  originated  by  Sir  Andrew  Clai*k,  haa  be«i 
shown  ]iy  Dr.  Stockman  to  rest  on  no  basis  of  fact ;  the  proecaaia  ol 
decomposition  in  the  intestinal  tract  and  of  haemolysis  being  leas  Uud 
in  normal  conditions. 

Liiudenbfichs  recent  experiments  and  observations  on  die  rfTecta  of 
splenectomy  in  dogs  lead  him  to  conclude  that  the  spleen  t^ikets  a  part 
in  the  mannfacture  of  hipmoglobin  and  in  the  complete  formation  of  r«d 
blood  corpuscles.  But  this  does  nt>t  throw  any  light  on  the  causatioa  <3l 
ehloro.'^is,  since  the  only  changes  seen  in  the  spleen  in  that  discasa  ar« 
clearly  the  results  of  the  general  anaemia. 

la  peniicioiis  amfmtia  it  is  perha[»s  less  unhkel^'  that  the  spWfi  mar 
play  an  active  part  in  the  production  of  the  disease^  hut  ther-e  is  aa  yet 
no  absolute  proof  that  it  does  so.  The  discusslnn  of  the  aubject  if 
rendered  extremely  difficult  by  the  fact  that  our  ideas  of  pemiciotlt 
anjeiiiia  are  but  a  mass  of  shifting  hj^otheses.  Much  will  dtpeiid« 
therefore,  on  the  view  Utken  of  the  nature  and  cause  of  pernicioufi 
ana?nua.  If  it  be  regarded  as  merely  an  exaggerated  form  i>f  a 
hsemogenctic  anaemia  like  chlorosis,  and  dne  to  a  failure  in  blood- 
production  ;  or  if  with  Stockman  it  be  regarded,  not  aa  a  special 
disease,  but  as  a  congeries  of  symptoms  caused  by  many  discaees  and 
intensified  by  the  effects  of  multiple  internal  hiemorrhages,  the  splcien 
cannot  be  thought  to  be  in  any  way  responsible.     But  if  Huntcr'a 
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l>e  adopted,  tliat  pernicious  an[pmia  is  essentially  hfemolytic  in  nature^ 
and  doe  to  destruction  of  the  red  blood  corpustles  in  the  portal  system 
bj  means  of  a  poison  absorbed  from  the  alimentary  canal,  we  may 
ask  whether  the  spleen  plays  any  part  in  the  process.  In  normal 
conditions  the  spleen,  though  this  is  far  from  being  universally  accepted, 
is  oiie  if  not  the  chief  seat  of  blood -destruction.  When  there  is  an 
exaggerated  hiemolysis  going  on  in  the  portal  system^  does  the  splueii  play 
any  special  part  ? 

Examination  of  the  spleen  itself  in  pernicious  anaemia  does  not  lend 
support  to  the  hypothesis  that  the  abnormal  blood -destruction  Uikes 
place  solely  in  that  organ.  Hunter  (26),  while  mentioning  four  cases  in 
which  its  weight  A^aried  between  10  oz,  and  19  Oi!.,  says  that  in  the 
majority  of  cases  its  weight  is  either  normal  or  not  mentioned  \  and  in 
some  cases  its  weight  is  certainly  \m\  much  reduced  indeed.  It  has 
indeed  been  thought  that  any  eiilargeraent  is  accidental  and  due  to 
factoi-s  connected  with  the  disease,  such  as  fever,  rather  than  to  increased 
functional  activity.  The  appearances  of  the  pulj)  are  various.  Hunter 
(27)  insists  on  the  large  amoimt  of  pigmeuti  which  is  only  excelled 
by  that  seen  in  malaria.  But,  even  though  the  amount  of  pigment 
(hicmatosiderin)  be  increased,  this  fact  could  not  prove  that  excessive 
hfemolysis  had  taken  place  in  the  spleen ;  for  the  protlucta  of  blood- 
destruction  arising  elsewhere,  like  foreign  bodies  such  as  coal  dust  or 
particles  of  Ciirmine,  are  commonly  carried  to  the  spilcen  and  deposited 
therein.  This  process  may  lead  to  what  is  called  a  spodogenous  enlarge- 
ment of  the  organ.  Micioscopically  there  is,  as  a  rule,  no  marked  change 
in  the  spleen  ;  occiisionally  nucleated  red  blood  corpuscles  have  been  seen, 
but  they  are  compensatory  and  due  to  the  anoemia,  not  in  any  way  account- 
able for  it  It  cannot  be  said  that  there  is  any  positi\e  evidence  to 
prove  that  in  pernicious  anremia  there  is  excessive  htemoIysiH  limited 
to  the-  spleen.  But  although  pernicious  anaemia  cannot  be  shown  to 
be  due  solely  to  exaggerated  hiii^molysis  on  the  part  of  the  spleen,  it 
is  still  quite  conceivjilde  that  the  spleen  plays  some  part  in  this 
abnormal  haemolysis,  just  as  it  does,  in  all  probability,  under  normal 
conditions. 

Hunter  (27)  has  shown  that  after  removal  of  the  spleen  the  injection 
of  toluylendiamin  into  the  blood  of  rabbits  is  no  longer  followed  by 
great  hlood-destrnction ;  hiemolysis,  indeed,  is  either  aUilished  or  greatly 
reduced,  so  that  the  presence  of  the  spleen  appears  to  be  neeessar}'  for 
the  htemolytic  action  of  this  |>oison,  which  under  normal  conditions  is 
well  marked*  Expenmenting  on  dugs,  Buttazzi  found  that  three  days 
after  splenectomy  the  T'ed  blood  corpuscles  parted  with  their  haemoglobin 
much  less  readily  than  before  the  operation.  This  effect  lasts  a  long 
time.  He  concludes  that,  side  by  side  with  its  function  of  destroying 
red  blood  corpuscles,  the  spleen  has  the  power  of  rendering  hemoglobin 
more  readily  separal>le  from  the  red  blood  corpuscles.  Thi^  function 
of  the  spleen  he  calls  hsemokatatonistic. 

That   the   spleen   baa   some   such   action   appeared    probable    from 
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montlia  from  the  splenectomy  it  bad  regained  \U  nonital  power*     Tbex 
changes  were  more  rapiil  in  yoting  than  in  old  animals. 

Ex[xiriments  on  rabhits  that  hud  l>een  splencctotnisotl,  and  w^t%  aker 
varying  intervals,  inoeulatH^d  with  diflerent  micro-organisms^  lod  lo  im- 
cordant  results.  Thiis^  twenty  five  days  after  splenectomy,  %  mbhifi  vu 
less  rc&istant  than  normal  to  bacillus  pyoc\aiieus,  while  it  hod 
its  usual  resistance  to  stjiphylo coccus  pyogenes  (12), 

In  a  series  of  dogs  and  rabbits  in  which  splenectomy  was  loUoiri^^ 
expenni(3nt;d  infection  with  Fraenkel's  pneunioctjccus  and  the  ^iM^H 
tj'phoi^ns,  the  results  wore  practically  tbe  Siime  as  in  animals  similalij^H 
fcctcd  hut  whose  spleens  had  not  been  removed ;  any  idight  difTenflP 
that  did  occur  appeared  to  depend  on  variations  in  the  interval  bctwom 
Bplencctoray  and  the  subsequent  infection  (23). 

In  conclusi{jn,  it  wonld  appear  that  the  Bpleen  has  no  special  funetioBi 
with  regjird  to  natural  immunity,  and  that  if  it  plays  vaxy  part  this  taft 
be  vicarionsly  assumed  by  other  orpins.  ^^^ 

Tizzoni  and  Cattani  (5i))  consideied  that  their  earlier  expeErini(^| 
show    that    the   spleen   plays  an   important   pirt   in   ncquirfd  impnnmf^ 
They  were  unable  to  render  rabbits^  whose  spleens  tljey  ha<l  previniiiily 
removed,  immune  against  tetanus.      It  thus  appeared  possible  thiit  tbi- 
splceu  might  have  the  power  of  manufacturing  some  suListance  nec*«s8irv 
to  render  the  organism  iomuuie. 

Kautfiack  (fiO),  however,  worlting  with  rabbits  and  the  bsicillof 
pyoryaneus,  found  that  splenectomy,  whether  before  or  after  protoctiT* 
inoculation^  has  no  effect  on  the  resulting  immunity,  and  does  not  inter* 
fere  in  any  way  with  the  process,  the  temperature  curve  and  leaco^ 
cytosis  being  unaffected, 

Tizzoui  and  t'attani  (60)  more  recently  modified  their  previous  opiiuoft 
consideralily,  ajid  wime  to  the  conclusion,  which  Righi  also  ahara^ 
removal  of  tbe  spleen  merely  acts  like  any  other  severe  le^on, 
reduces  the  general  resisting  powei*s  of  the  organism  tem|x>rarily  ;  birt 
that  it  does  not  prwluce  any  permanent  or  specific  cliangc  in  the  ppt^ 
tective  powers  of  the  animal. 

From  a  consideration  of  all  these  dat-a,   it  appears  highly  pn»li«ible 
that  the  spleen  has   no  special    proteitive  j>owcr,   either   in    natural  o«_ 
acquired  inumiriity,  which  cannot  be  vicariously  assumed  by  other  oi 
such  as  the  lymphatic  glands, 

Tbe  spleen,  in  fact,  is  and  behaves  like  a  lymphatic  gland  broken  np 
and  embedded  in  erectile  tissue.  The  Malpighian  bodies  ami  a*lenoi«i 
tissue  play  much  the  same  pirt  that  lym|ihatic  glands  do  elsewhere; 
while  the  0|x?n,  loose,  vascular  tissue  of  the  organ  serves  rather  as  a  fiber 
in  ivhich  varions  bodies  are  deposited  by  the  blood,  perhaps  to  remain. 
perhaps  to  undergo  subsequent  changes. 

The  part  of  the  spleen  in  the  various  forms  of  ansBmia — isinr<» 
the  spleen  is  so  closely  associated  with  tbe  blood,  shares  in  its  cluiuges,  and 
is  at  Ip^Lst  intimately  connected  with  ha  molysis  or  the  destruction  ul  the 
red  blood  corpuscles,  it  is  only  natural  to  inquire  whether  any  caiUMl 


rektionskip  may  ejcist  li€twee!i  changes  in  the  spleen  and  anj^mia.  If 
the  normal  function  of  the  organ  be  conrioeteti  with  ttetruetion  of  red 
blood  corpuscles^  might  not  an  exaggeration  of  this  function  give  rise  to 
anaenna  ?  ^ 

In  traumatic  anaemia  the  spleen,  of  L-ourse,  cannot  be  supposed  to  play 
any  causal  part,  while,  with  regard  to  the  possibility  of  it«  playing  any 
compensating  part,  it  is  doubtful  whetlier,  even  in  the  emergencies  of 
fievere  traumiitic  anfemia,  the  spleen  can  form  red  blood  corpuscles  in 
adult  hfe,  as  Bizzozero  and  others  believe. 

The  part  vf  the  qdam  in  spltnic  aHtvtum. — Bmhl  regards  the  cbange  in 
the  spleen  as  primary,  and  causing  tlie  aruHmia  ;  be  btdieves  that  the 
atrophy  and  loss  of  functional  activity  of  the  organ  lead  to  an  alteration 
in  the  chemical  constitution  of  the  blood. 

But  if  the  symptoms  of  splenic  anjt^mia  are  entirely  due  to  splenic 
inadequacy^  it  is  manifest  that  splenectomy  in  normal  individuals  should 
give  rise  to  splenic  anjemia.  This,  however,  is  not  the  case.  The  eifects 
of  splenectomy  are  unimpt^rtant  comparetl  with  those  of  the  disciise. 
After  splenectomy  in  healthy  persons  and  in  animals  anaemia  results  ; 
but  after  a  time  compensjj-tion  is  established  l>y  enlargement  of  lymphatic 
glands  land  by  an  extension  of  the  epiphysetd  bone  marrow  into  the 
shafts  of  the  long  bones,  antl  the  anneniia  passes  away ;  whereas  in  splenic 
amemia  compensation  does  not  occur,  and  the  disease  does  not  tend  tu 
gradual  spontaneous  cure. 

These  considerations  render  it  highly  improbable  that  splenic  anaemia 

■  is  simply  due  to  splenic  inadequacy. 

■  It  has  been  thought,  however,  that  splenic  anaemia  may  be  due  to 
Bome  morbid  process  originating  in  the  spleen  ;  and  in  support  of  this 
view  it  might  be  urged  that  in  a  few  cases  of  the  disease  removal  of  the 
spleen  led  to  a  decided  improvcnienL  The  im|irovemeTit  tliat  has  lieen 
noticed  in  splenic  aniemia  after  splenectomy  can  bo  explained  quite  apart 
from  the  view  that  the  change  in  the  spleen  is  the  essential  cause  of  the 
anjemia.  Hunter  (27)  found  that  in  niltbit«,  after  removal  of  the  spleen, 
toluylendiamin  no  longer  gives  rise  to  haemolysis,  or  oidy  to  a  very  sli^^ht 
degree.  Bottazzi,  from  ex|>erimental  data,  concludes  that  normally  the 
spleen  loosens  the  cohesion  between  the  hiernoglobin  and  the  red  blood 
corpuscles ;  this  he  calls  the  htemokatatonistic  function  of  the  spleen. 
When  the  spleen  is  removed  the  red  blood  corpuscles  thiiB  become  more 
stable  than  normal. 

In  accordance  with  this  view,  if  splenic  amemia  is  a  chronic  intoxica* 
tion,  removal  of  the  spleen  woidd  thus  diminish  the  hamiolysis  due  to  the 
action  of  a  poison,  by  rendering  the  red  cm  puscles  less  vulnerable.  This 
view  wrnild  also  explain  the  secjuence  of  events  in  a  case  reported  by 
Dr.  Coupland  :  a  woman  snfiTcring,  api>arently»  from  splenic  antemia 
was  much  benefited  by  splenectomy,  l>ut  after  death  most  |>ronounced 
syphiiitic  discwisc  of  the  liver  was  found.  Here  splenect-omy  may  simply 
have  prevented  the  toxic  amemia  doe  to  the  syphilitic  virus. 

^  For  a.  full  .iccouai  of  spleuic  ajjuaBmia  see  article  iti  vot.  v.  j 
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There  is  no  satisfactory  evirlence  to  show  that  splenic  anipmia  b  ih» 
ta  loss  of  fuiiLtioiial  activity  of  tho  spleen,  or  to  any  primary  mariiul 
change  originating  in  the  organ. 

Is  there  iiny  evidence  to  show  that  splenic  an;i*mia  is  the  re«iiU  of  a 
exaggerated  activity  of   the   hapmolytic  function   of  the    spleen  T    Tkti 
seems  improKahle,  since  the  inrj^cuscd  size  of  tho  orgao  is  not  doe 
hypertrojjhy,  but  to  cirrhotic  atrophy  of  the  splenic  tisstte.      Mi 
the  spleen  usually  docs  not  contain  much  pigment  or  show  tho 
for   free   iron,    which   might  he   expected   if   excessive    haenialjpai 
taking  place  in  the  organ. 

If   neither   loss   of   functional    activity  nor  exaggerated 
activity  of  the  spleen  be  the  cause  of  splenic  anaemia,  it  would 
that  the  change  in  the  spleen  is  not  pninaiy,  and  that  it  and   the  iA/d 
symptoms — hicmolysis,  ana-raia,  dehilityi  and  so  forth — may  l>e  the  renilti 
of  some  common  cause  or  causes  of  chjonic  toxsemiii^  for  exsunpl^ ;  di 
effects  of  this  cause  being  first  seen  and  most  marked  in   the  spleen,  md  ^ 
suhser|Uontly  in  the  blood,  as  shown  by  anaemia;  and  often  iu  the  Liver»  u^k 
shown  by  cirrhosis.  " 

The  appearances  in  the  spleen  are  quite  compatible  with  chrooie 
infection  or  intoxication,  and,  indeed,  rather  suggest  it;  hut  of  its  exifl- 
ence  there  is  no  definite  proof,  si  rue  no  mi  uro  organisms  or  blood  pafasHii 
have  been  found  to  explaiti  the  condition. 

/n  i'khrms.  all  the  evidence  is  to  show  that  the  formatian  of  tA 
blood  corpuscles^  anil  especially  of  hfemoglol>in,  is  at  fault,  and  there  aft 
no  grouuils  for  thinking  that  increased  hloofl-destniction  plays  v^'j  pwt 
The  theory  of  faecal  funeinia,  originatecl  by  Sir  Andrew  Clark,  has  httfi 
shown  by  Dr.  Stockman  to  rest  on  no  Ixisis  irif  fact  ;  tho  procesMS  of 
decomposition  in  the  intestined  tract  and  of  haemolysis  being  lead  t]|«a 
in  normal  conditions. 

Laudenbach's  recent  experiments  and  observations  on  the  rffoct*  nf 
splenectomy  in  dogs  lead  him  to  conclude  that  the  spleen  t;ikes  a  fiwt 
in  the  maiujfaeture  of  hivmoglobin  and  in  the  complete  formation  of  xxA 
blood  corpuscles.  But  this  does  not  throw  any  light  on  the  cansauoii  ol 
chlorosis,  since  the  only  changes  seen  in  the  spleen  in  that  dieeaae  alt 
clearly  the  rei^ult^s  of  the  general  amemia. 

hi  fenmhm  ana^xm  it  is  porha[>8  less  uidikely  that  the  spleen  nwj 
play  an  active  |mrt  in  the  production  of  the  disease^  but  there  is  as  yd 
no  absolute  jjroof  that  H  does  so.  The  discussion  of  the  subject  M 
renrlered  extremely  difficult  by  the  fact  that  our  ideas  of  pernictoiu 
amemia  are  but  a  mass  of  shifting  hypotheBes.  Much  will  fi«>peDcl, 
therehiro,  on  the  view  taken  of  the  nature  and  catise  of  |tcniicioa< 
aufemia.  If  it  be  regarded  as  merely  an  exaggei-ated  form  of  a 
hsemogenetic  amemia  like  chlorosis,  and  due  to  a  failure  in  hlnod*  J 
production ;  or  if  with  Stockman  it  be  regarded,  not  as  a  special 
disease,  but  as  a  congeries  of  symptoms  causeti  by  many  diseases  ami 
ir»tensified  by  the  effects  of  multiple  internal  hiemorrhagcs,  the  spleen 
cannot  be  thought  to  be  in  any  way  responsible.     But  if  Hunters 
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P>€  adoptee!,  tlmt  |>emicious  anajxnia  is  essentially  bfBmoIytic  hi  riaiiire, 
hnd  due  to  deatnictioii  of  the  red  blood  corpuscles  in  the  portal  system 
■by  means  of  a  poi&on  absorbed  from  the  alimentary  canal^  we  maj 
ask  whether  the  spleen  plays  any  part  in  the  process.  In  normal 
cotiditioiiB  the  splecUj  though  this  is  far  from  l>eing  universally  accepted, 
is  one  if  not  the  chief  seat  of  Mo<xl- destruction.  When  there  is  an 
exaggerated  hreraolysis  going  on  in  the  portal  system,  does  the  spleen  play 
any  special  pirt  ? 

Examination  of  the  spleen  itself  in  pernicious  anaemia  does  not  lend 
support  to  the  hypothesis  that  the  abnorniiil  blooij' destruction  Uikes 
place  solely  in  that  organ.  Hunter  (26),  while  mentioning  four  eases  in 
which  its  weight  varied  between  10  oz.  and  19  oz.»  says  that  in  the 
majority  of  cases  its  weight  is  either  normal  or  not  mentioned  ;  and  in 
eome  cases  ita  weight  is  certaiidy  very  raueh  reduced  indeed.  It  has 
indeed  been  thought  that  any  eidargement  is  accidental  and  due  to 
factors  connected  with  the  disease,  such  as  fever,  rather  than  to  increased 
functional  activity*  The  appearances  of  the  pidp  are  various.  Hnnter 
(27)  insists  on  the  large  amount  of  pigment,  which  is  ordy  excelled 
by  that  seen  in  malaria.  But,  e'^en  though  the  amount  of  pigment 
(hsematosiderin)  be  increased,  this  fact  coidd  not  prove  thai  excessive 
hieraolysis  had  taken  place  in  the  spleen  ;  for  the  products  of  blood* 
destruction  arising  elsewhere,  like  foreign  bodies  such  as  coal  dust  or 
particles  of  camiino,  are  commonly  carried  to  the  spleen  and  deposited 
therein.  This  process  may  lead  to  what  is  called  a  fipodi»genous  enlarge- 
ment of  the  organ,  Microecopically  there  i.s,  as  a  rule,  no  marked  change 
in  the  spleen  ;  occiisionally  nucleated  red  blotxl  corpuscles  have  been  seen, 
but  they  are  compensatory  and  due  to  the  an[emia,  not  in  any  way  account- 
able for  it  It  cannot  be  said  that  there  is  any  positive  evidence  to 
prove  that  in  pernicious  ansemia  there  is  excessive  hsemolyais  hmited 
to  the  spleen.  But  although  pernicious  anaemia  cannot  be  shown  to 
be  due  solely  to  exaggerated  htemolysis  on  the  part  of  the  spleen,  it 
is  still  (juite  eonceival^e  that  the  spleen  plays  some  part  in  this 
abnormal  haemolysis,  just  as  it  does,  in  all  probability,  under  normal 
conditions. 

Hunter  (27)  has  shown  that  after  removal  of  the  spleen  the  injection 
of  toluylendiamin  into  the  blood  of  rabbits  is  no  longer  followed  by 
great  blood-destruction ;  hieiuolysis,  indeed,  is  either  abolished  or  greatly 
reduced,  so  that  the  presence  of  the  apleen  appears  to  be  necessary  for 
the  hoemolytic  action  of  this  poison,  which  under  norm;d  conditions  is 
well  marked.  Experimenting  on  dogs,  Bi>ttazzi  found  that  three  days 
after  splenectomy  the  red  blood  corpueeles  parted  w^ith  their  haemoglobin 
much  less  readily  than  before  the  operation.  This  effect  lasts  a  long 
time.  He  concludes  that,  side  by  side  with  its  function  of  destroying 
red  blood  corpuscles,  the  spleen  has  the  power  of  rendering  haemoglobin 
more  readily  separable  from  the  red  blood  corpuscles.  This  function 
of  the  spleen  he  calls  hsemokatatonistie. 

That   the   spleen   has    some   such   a^^don   appeared    probable    from 
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Hunt-er's  experimeiita  just  quoted  ;  and  Gabbi  found  that  after  gplcncMi<joj 
in  guinea-pigs  the  count  of  red  blood  corpuscles  was  incroaaed,  ^llOQ||lt  ii 
rabbits  splenectomy  had  no  ertbct. 

If  we  admit  that  the  actual  b<Tmolysis  in  perniciaus  anmoia  »  Ai 
effect  of  a  toxin  absorbtul  from  the  nlimentarj  canal,  the  hspmukataCoditie 
action  of  the  spleen  would  retider  this  destruction  more  e»«f,  vkib 
atrophy  of  the  organ  or  its  removal  should  have  the  opposite?  e0eot 

l^ituz/J,  in  sinimals  rendered  atia?mic  expenmen tally,  found  II16  ltd 
blood  corpuscles  more  tenacious  of  their  hiemoglohin  than  nonniJljr; 
that  is,  in  much  the  same  condition  Jis  after  splenectomy.  Tk»  W 
explained  l>y  suppos^ing  that  in  extreme  anaemia  the  spleen  uttampu  to 
compensate  the  blood  change  by  forming  red  blood  corpuscles  (Bizcoieru)^ 
and  that  while  so  doing  it  loses  its  haemokatat^mistic  power.  TOi 
observation  arid  hypothesis  have  no  bearing  on  pernicious  anaemia:  far 
it  is  well  known,  as  Copeman  showed,  that  in  pernicious  anipmia  tbt 
htemogloliin  leaves  the  red  blood  much  more  readily  than  normal  Tbii 
last  fact  is  rather  in  f^^^our  of  an  exaggeration  of  the  ba^mokatatnrttstic 
action  of  the  spleen  in  the  disease,  but  whether  this  be  ea  we  have  no 
further  evidence  at  present 

In  conclusion,  there  is  no  e\ndence  that  the  spleen  plaira  any  pari  H 
all  in  the  pro<luction  of  chlorosis  or  of  traumatic  anmmias  ;  bat  it  appesri 
possible  that  in  pernicious  anicmia  it  plays  an  accessory  though  not  the 
chief  part  in  haemolysis.  Caution  is,  however,  most  necessiLry  in  forming 
any  positive  opinions  on  the  pathology  of  pernicioue  aiiA!inia  in  \km 
present  state  of  our  knowledge. 
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Malformntionn  ; — Atrophy  \  post- 

miji'tetii  uli&nge^. 
Cajiisiilitis. 

Chronic  venous  conges tloti. 
Hietiionliagea. 
Cysts. 
InfaiTta. 


AWeas. 
Tubertrle, 
Sypliilisi, 
Rickt?ta, 
Lardaceoiis  1 
MdligiiAtit  disease. 


Malformations.  — -  Under  this  heading  reference  may  convemwiUy 
be  made  to  anatomical  ahnormalities  in  conformation,  including  tlie 
presence  of  accessory  spleens,  and  to  changes  in  the  position  of  Uie 
organ. 

Very  con  side  ral>lo   physiological  variation   may  exist  in    the  onUhie 
of  the  organ ;  sometimes  it  is  found  to  be  elongtited,  and  to  rosemhle  ikt , 
form  met  with  in  sonic  animals  :   at  other  times  it  is  more  comF 
and  rounded  than  usual. 

The  outline  of  the  anterior  margin  may  show  a  number  of  notchil ' 
which,  in  enlargement  of  the  organ,  may  become  very  accentuated  ;  oect- 
sionally  a  deep  notch   may  even  partially  dinde  the  spleen  into  tva 
Under  ordinary  conditions  there  may  be  a  single  sUghtly-m^irkiK]  tialcll 
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on  the  anterior  liorder  near  its  !ciwer  end  ;  but  it  u  variable  in  its  position, 
Hnd  even  may  occur  on  the  p<:>sterior  margin,  or  be  absent  altogether.  Dr. 
A.  Latbam  has  shown  me  a  roost  reniarlvalilc  al^normality  of  the  spleen 
found  in  the  post-mortem  room  of  St.  George's  Hospital.  The  spleen  gave 
ofT  a  b)ng  process  which  was  Imtind  i\owji  to  the  posterior  abdouiirial  wall 
Ly  the  peritoneum  and  ran  down  into  the  left  side  of  the  scrotum.  In 
tbickness  it  was  equal  to  the  little  linger.  Microscopically  it  was  com- 
posed of  splenic  tissue.  It  was  prol»al>ly  carried  (iown  in  the  descent  of 
the  testes,  just  as  accessory  suprarenal  bodies  may  be  transported  into 
the  neighbourhood  of  the  epididymis. 

Accessory  spleens,  BpleruHiculi  or  lienculi,  are  common  ;  they  occur 
in  the  folds  of  peritoneum  passing  to  the  spleen,  the  gastro  splenic  omen- 
tum, and  left  pmcrtrntic  giistric  fold,  in  the  great  omentum  on  the  left 
side,  and  even  lietween  the  layers  of  the  costo-colic  fold  of  peritoneum 
or  suspensory  hgament  of  the  spleen.  Usually  they  are  close  to  the 
hilum  of  the  spleen,  and  are  not  more  than  one,  two,  or  three  in  number  ] 
hut  as  many  as  thirty  or  forty  have  been  found. 

It  is  generally  thought  that  accessory  sjjleens  are  commoner  in  early 
life.  Jolly,  in  eighty  post-mortem  examinations  of  patients  under  sixteen 
years  of  age,  found  them  in  iwentyj  or  one  in  four ;  but  they  became 
more  frequent  as  ago  advanced.  It  may  be  that  though  more  manifest 
in  children  they  are  not  really  more  frequent.  It  has  been  stated  that 
accessory  spleens  are  commoner  in  the  eoutli  of  Europe  than  in  the  north. 
Mr.  Bland  Sutton  says  that,  especially  in  cases  of  transposition  of  the 
viscera,  the  spleen  may  he  represented  by  a  mmiber  of  spleininculi,  which 
may  be  clustered  together  like  a  bunch  of  grapes  or  he  more  widely 
separated. 

All>recht  haa  described  a  case  in  which  an  enormous  number  of 
accessory  spleens,  varying  in  size  from  a  hazel-nut  to  a  pin's  head,  were 
foimd  Bcattered  all  over  the  peritoneum  ;  in  the  situation  of  the  spleen 
there  was  one  as  large  as  a  walnut ;  miuroseopieaily  they  were  composed 
of  splenetic  tissue  much  pigmented. 

The  existence  of  these  accessory  spleens  admits  of  two  explanations  : 
some  of  them,  those  in  the  hilum  of  the  organ,  are  pi'obably  separated 
from  the  main  body  of  the  organ,  a  projecting  tongue  becoming 
pedunculated,  and,  finally,  connected  by  b I ootl- vessels  only  ;  others,  tbope 
in  the  great  omentum,  may  with  probability  be  regarded,  like  suprarenal 
"rests,"  as  isolated  and  outlying  fragments  of  the  mesoblaatic  tissues 
destined  to  form  the  main  organ.  Like  other  *' rests,"  they  mixj 
become  indented  and  embedded  in  other  organs ;  thus  Dr.  Biggs  has 
described  an  accessory  b  pi  ecu  in  the  tail  end  of  the  pancreas. 

If  accessory  spleens  liecome  indented  on  the  surface,  and  subsequently 
embedded  in  the  substance  of  the  Bpleen,  they  may  form  encapsuled 
tumours  in  the  organ.  From  the  fact  that  in  ftetal  life  the  left  lobe  of 
the  liver  and  the  spleen  are  in  contact,  it  might  naturally  bo  expected 
that  an  accessory  spleen  might  become  indented  and  implanted  in  the 
surface  of  the  liver,  but  this  does  not  appear  to  have  been  observed. 
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They  undergo  tlie  same  changes  as  the  mala  organ.  In  a  case  if 
Bplencctomy  in  a  boy  for  rupture,  recorded  by  BalUince  and  Pittii  n 
accessory  spleen  was  left,  and  by  compensatory  hypertrophy  may  ||H 
had  some  share  in  preventing  the  symptoms  follnuing  romovaJ  ci(^| 
organ  which  were  noticed  in  the  other  two  cases  of  splencctofDj1^| 
rupture  recorded  by  these  observers.  Experimental Iv,  after  remofiNP 
the  spleen  numerous  small  red  masses  have  occasionally  been  found  jsi 
the  omentum  ;,  they  contjiined  nucleated  red  blood'Cells,  Imt  then*  u 
some  doiilit  whether  they  arc,  as  was  tii-st  stated,  composed  of  characteruUc 
splenic  tissue.  Lfindenbach  fouud  them  in  a  splenectomi»od  doA^I 
which  the  usual  compensatory  extension  of  red  marrow  into  the  shaflHI 
the  long  bones  had  not  occurred,  and  he  considered  that  they  were  mewD- 
teric  glands  which  had  taken  on  the  formation  of  red  blood  corpaftcli|^^ 
lieu  of  the  red  marrow.  vH 

CofigenitEil  absence  of  the  spleen  is  very  rare  in  bodies  otfaervvi 
normal  ;  it  has  been  noted  in  monsters.  Gar  rod,  in  a  paper  oa  the 
aaaociation  of  cardiac  malformations  with  other  congenital  defecta,  ref^rvto 
two  cases  of  congenital  morlnis  cordis  in  which  the  spleen  was  oatintL 
absent;  in  two  other  cases  it  was  multiple,  there  being  nine  aod|H 
apleens  respectively.  ^" 

In  complete  situs  transversus  the  spleen  is  present  on  the  figlitsidt 
of  the  abdomen.  In  cases  of  congenital  or  traumatic  diaphragmatic  henai 
the  spleen  reiidily  passes  into  the  left  pleural  cavity. 

Atrophy.— In  old  people  the  spleen,  like  the  other  lymphoid  ttssaes^ 
undergoes  atrophy,  sometimes  to  an  extreme  degree  ;  so  that  instead  of  iu 
normal  weight  of  7  oz.  it  weighs  only  a  few  drachms.  The  same  conditicii 
of  atrophy  oceurs  in  cases  of  very  chronic  diseases. 

The  capiule  is  shrivelled,  thrown  into  folds,  and  somewhat  opar^us; 
the  substance  of  the  organ  is  soft  and  pale ;  and  from  atrophy  of  the  palp 
the  vessels  and  trabecidaj   stand   up  prominently.     In   crises   of  simpb 
atrophy  there  is  no  increase  of  pigment,  but^  if  there  has  been  any  diseitt 
giving  rise  to  extensive  hiemolysis,  the  substance  of  the  organ  mayj^ 
deeply  pigmented.     Microscopically  there  is  atrophy  of  the  Malpigh^^H' 
bodies  and  of  the  pulp  of  the  spleen,  while  the  arteries  show  artef^^^ 
sclerosis,  and  the  pulp  is  seen  to  be  midergoing  atrophy,     A  rather  firm 
fibrotic  form  of  atrophied  spleen  is  said  to  be  associated   with  arterio- 
sclerosis in  the  aged.      This  form  of  atrophy  occurring  in  senile  and 
marasmic  conditions  may  be  spoken  of  as  simple. 

There  are  cases,  however,  in  which,  although  increased  in  bidk  and 
weight,  the  s|ileen  shows  a  r*?placement  of  its  essential  elements — the 
pulp  and  Malpigbian  bodies — by  fibrous  tissue*  Such  a  change  occurs  in 
splenic  annemia  and  in  chronic  lymphadenoma — conditions  probably  due  to 
some  form  of  chronic  toxaemia.  The  spleen  cannot,  in  ordinary  parlance^ 
be  said  to  be  atrophied,  but  functionally  it  is  ranch  in  the  position  of  an 
atrophied  organ.  In  this  connection  Pilliet's  (43)  experiments  are  of 
considerable  intercsL  He  found  that  on  dogs  poisoned  by  metatolnyl- 
endiamin«   paraphenylene,  and  nitrate   of  soda  the  Malpighian   bodies 
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became  atropine*?,  and  the  spleiiic  pulp  distended  with  blood ;  these 
chatigea  he  rogardii  as  characteiistic  of  the  senile  spleen. 

Post-mortem  changes. — -Two  very  evident  alterations  which  oecnr 
after  death  may  be  referred  to. 

(t.)  When  the  stomach  or  colon  contains  much  flatus,  the  surface  of 
the  spleen  in  contact  with  them  is  often  found  to  be  of  a  black  or  purple- 
green  colour*  The  change  is  not  present  thjougliont  the  organ  iia  it  m  in 
melantemin,  but  it  is  limited  to  the  areas  of  contact  with  the  hollow 
viscera^  and  on  section  is  seen  to  be  quite  superficial  A  similar  appear- 
ance ma}^  often  be  found  on  the  surface  of  the  liver.  It  is  due  to  gases, 
among  which  is  sulphuretted  hydrogen,  diffusing  through  the  walls  of  the 
stomach  and  intestirtes  after  death,  and  meeting  in  the  spleen  with  traces 
of  iron  €orit;iined  in  biematosiderin,  and  derived  from  haemoglobin ;  as  a 
result  of  this  reaction  sulphide  of  iron  is  pruduced. 

(ii.)  Occiisiorjally  the  spleen  is  found  honeyeomhed  by  small  gas- 
containing  cysts.  This  emphysematous  condition,  when  present,  is  usually 
found  in  cuses  fatal  from  microbie  infection,  such  as  pytemia.  it  is,  how- 
ever, less  m-irked  in  the  spleen  than  in  the  liver  ]  to  the  latter  condition 
the  ten'm  foaming  liver  (1)  has  been  applied.  Welch  and  Flexner  have 
shown  that  this  condition  is  due  to  the  activity  of  the  bacillus  aerugenes 
capsulatus.  The  infection  is  secondary,  Jind  is  a  ]jost  -  mortem  or 
agony  pherujmenon,  Adanii  doubts  whether,  umier  ordinary  condi- 
tioris,  this  bacillus  can  grow  in  the  human  organism  >nthf>ut  the  simul- 
taneous presence  of  aerobic  microbes.  Kant  hack  has  found  that  the 
bacillus  coli  communis  may  also  give  rise  to  this  em^jhysematous  condi- 
tion. 

Capsulitis  is  a  convenient  and  comprehensive  term  for  a  group  of 
pathcilugicjd  changes  which  are  of  but  little  clijiical  importance,  thuugh 
pain  in  the  left  si<le  and  stitch  may  be  ex|jlained  by  their  presence.  Under 
this  heJiding  we  may  include  (i,)  adhesions,  the  residt  of  some  past  attack 
of  peritonitis,  local  or  general ;  (ii.)  ehnmic  peritonitis  i  n  vol  vug  the  whole 
or  grtuater  part  of  the  peritoneal  covering  of  the  organ  ;  and  (iii.)  the  local 
thickenings,  or  lamellar  fibromata,  so  commonly  met  with  on  the  surface 
of  the  organ. 

(i.)  AdhrMoiis  round  the  spleen  uniting  it  to  the  diaphragm,  alxiominal 
wall,  stomach,  or  colon,  may  follo^v  a  piist  attack  of  acute  peri  tor  vitis. 
These  adhesions  are  viiscular,  and,  of  course,  vary  in  their  extent  antl  firm- 
ness. Sometimes  they  may  be  filamentous  and  easily  luoken  down  ;  they 
may,  in  f^ict,  become  torn  across  as  the  result  of  alxlominal  movements, 
and  then  appear  as  small  loosti  tags  oji  the  stnface  of  the  organ.  Occa- 
sionally they  are  bo  small  at  their  point  of  attachment  to  the  surface  of 
the  spleen  as  at  first  sight  to  resemble  miliary  tuljercles.  In  other 
cases  the  adhesions  may  l>e  so  firm  as  to  suggest  recurrent  attacks  of 
inflammation  or  a  prolonged  inflammatory  condition* 

Very  fre<|Uently  local  ailhesiuns  around  the  spleen  aro  present  without 
anv  other  signs  of  pist  inflanimatiort  xA  the  })eritoneum.  In  such  cases 
it  will  fre<|uently  be  found  that  there  arc  firm  adhesions  at  the  base  of 
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the  left  lung  ;  presamiibly  a  past  pleurisy  or  pneumoiiia  had  given  rite  i*. 
an  inflammation  of  the  diaphragm  and  uf  the  peritonetun  around  tk 
spleen.  ^^ 

In  other  cases  local  adhesions  may  bo  duo  to  same  catUA  origi|^H 
ing  within  the  spleen  itself.      The  infart^ts  so  frequently  met  wilS^P 
the   enlarged  spleen  of  lenkiernia  often  set  up   local    peritonitis.     Tk 
Bitme   thing  occurs  with  infarcts  secondary  to  endocarditis*      SimilaHf, 
tuhercle  or  lymphiylenonia,  or  the  eidargement  anil  att**kcks  of  cnngntjoQ 
of  an  ague  cake  spleen,  may  he  the  cause  of  local  peritonitic  c^l^Ml^l 
Mr,  Henry  Moitis  has  told  me  of  several  cases  opera  toil   upon  by  hlidV 
in  which  on  freeing  peritoneal  adhesions  around  the  spleen  a  remarkftUi 
and  rapid  diminution  in  its  size  had   tJikeri  place.      In   such  cas«s  tlw 
adhesions  first  became  organised  when  tbe  sj^leen  %vai%   enhirgM,  atid  u 
the  result  of  the  permanent  ti"action  exerted  by  ihem  the  organ  vai  Ud 
open  and  unable  to  contracts  ^^ 

(ii.)  Ckrmik  peril mii hi  attacking  the  whole  or  the  greater  eur&ti|^| 
the  organ  is  generally  but  a  part  of  general  chronic  peri tonj lis  (coiq|3P 
article  on  "  Perihepatitis  ").     Chronic  capsulitis  or  perisplenitis  mar,  lum* 
ever,  be  independent  of  this  general  cause,  and  be  due  to  mmM  bnl 
lesion  of  tbe  spleen,  such  as  a  gumraii. 

The  niacroseopic  appearances  are  very  characteristic,  Tlie  orgjui  li 
tightly  shruudetl  in  a  firm,  oiKique  membrane  of  almost  curtilaginouf  ooi^ 
sisteney.  Often,  but  by  no  means  always,  this  fibrous  membrane  cut  bt 
peeled  off,  so  as  to  expose  the  peritoneal  surface  of  the  spleen*  The  OQtff 
surface  of  this  **  false  "  membrane  is  fairly  sraot^th,  but  not  unifonDV  for 
scattered  irregularly  over  it  there  are  rouTid  ilepressions  re>t  i  *"  the 
impress  of  rain-spois  on  soft  sand.      Their  presence  can  bo  )>*>  hmJ 

by  supposing  that,  after  the  formation  of  this  intl annua tory  tissue,  ciriitndiil 
contraction  took  place,  and  that,  as  a  result  of  the  increased  t**n&iofi 
thus  brought  about,  the  membmne  had  ruptured,  either  at  its  wenkeil 
spots  or  whera  the  tension  was  greatest.  This  condition  of  ehranic 
capsulitis  niay  be  accompanied  by  adhesions  to  the  adjacent  parta^  bttt 
they  are  often  absent. 

(iii/)  Lxaiised  fhid'eni7i{js  mi  fA^  ptnionml  surf  are  of  the  sj%Utn  are 
of  the  commonest  post-mortem  appearances.  They  closely  resemble  \ht 
thickenings  sometimes  seen  o\'er  the  apices  of  the  lunga,  and  ixmy  be 
coni{7ared  with  the  ^'rnilk  sfiots"  so  commonly  present  on  the  pericanliuni 
They  may  be  aptly  descril>ed  as  corns  due  to  attrition.  They  are  net 
met  \y\i\\  on  the  surface  of  the  liver,  or  indeed  elsewhere  on  the  pcri 
toneum,  except  as  a  result  of  sume  definite  load  irritation.  An  ailminvhfe 
example  of  a  similar  formation  occurring  in  the  subperitonefd  tissue 
covering  the  rectum,  and  due  to  the  irritation  of  a  piece  of  iron,  hatf 
been  described  by  Mr.  Shattock  (44). 

The  anterior  surface  of  the  liver  often  presents  an  opaqua  and 
thickened  condition  of  the  peritoneum  ^hxe  to  tight  lacing  or  to  the 
frieti^ju  of  a  hypertrophicd  heart ;  but  tliese  thickenings,  which  rci^mble 
the  milk'Bpots  on  the  he^irt,  are  not  the  exact  counterpart  of  the  lamdUr 
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fibromata  on  tlio  spU^en  witn  wtiicn  wo  have  comp 
not  so  locaiised,  and  not  nearly  so  miissivo. 

Their  frequent  occurrence  on  the  eap.snle  of  the  spleen  k  prolmbly 
due  to  the  fact  thiit  this  ortran  \\ii^  i\\\}  |>ower  f)f  rhythmic  con  tract  ion. 
This  homologates  them  with  the  mUk-spots  already  mentioned*  On  section 
they  are  seen  not  to  invmlc  the  subntance  of  the  spleen^  but  to  stand  up 
as  distinct  growths  in  the  capsule.  These  elevatioua  an?  of  varions 
dimensions,  from  that  of  a  pins  head  to  half-a-cruwn,  and  are  seen  to 
thin  off  gradnally  at  the  edges.  When  of  oUl  standi n^^  they  freipiently 
xindergo  cak'ification. 

Microscopically  they  are  composed  of  lamellated  and  well-formed 
fibrous  tissue,  and  are  described  sis  lamellar  tibroraata,  or— from  their 
resemblance  to  the  structure  of  the  cornea — corneal  fil*romata. 

Sometimes  they  are  adherent  to  tlie  piirietal  peritoneum,  just  as  the 
milk'Spots  on  the  surface  of  the  heart  are  occasionally  united  by  an 
organised  fibrous  tfig  to  the  pt'irietfi!  pericardium.  But  more  often,  like 
the  cardiac  milk- spots,  they  are  free. 

ChPOBie  venous  congestion  of  the  spleen,  such  as  is  often  seen 
resulting  from  ob.^tructive  heart  or  lung  disease,  does  not  give  rise  to 
any  noticeable  enlargement  of  the  organ,  as  might  naturally  perhaps  be 
expected.  The  spleen  is  hard,  firm,  of  a  deep  red  or  purple  colour, 
and  al>oiit  the  normal  size  or  slightly  enlarged.  The  capsule  is  generally 
somewhat  thickened,  there  is  usually  an  increase  of  the  interstitial 
supporting  tissue — interstitial  splenitis — and  the  venous  sinuses  are 
dilat4.-d. 

In  56  cases  of  nutmeg  liver, all  from  uncomplicated  cases  of  non-infective 
heart  dise^ise.  Dr.  Kelynack  found  the  average  weight  of  the  sph^en  to  be 
7 '3 2  oz.  ;  while  in  84  cases  of  cirrhosis,  53  being  males  and  31  females,  the 
avertige  weight  of  the  spleen  was^males  14*25  oz.,  females  11*62  oz*,  or 
for  both  sexes  together  12 '9  3  oz. 

In  cirrhosis  of  the  liver  the  spleen  is  generally  but  by  no  means 
constiintly  heavier  than  normal.  In  114  cases  of  cirrhosis  (49)  of  tho 
liver,  of  which  47  were  fatal  from  the  direct  effects  of  the  disettse,  the 
remaining  67  dying  from  independent  causes,  the  average  weight  of  the 
spleen  was  9 "8  oz. ;  taking  the  normal  weight  as  7  oz.,  this  shows  an 
increase  of  2*8  oz.  In  the  47  cases  of  fatal  cirrhosis  the  average 
weight  of  the  spleen  was  I  \  oz.,  and  in  the  67  cases  fatal  from  intlependent 
causes  9  oz. ;  so  that  the  spleen  is  hea\ncr  in  cases  of  active  cirrhosis  than 
when  this  condition  is  latent  There  did  not  appe^ir  to  be  any  e«instant 
relation  between  the  weight  of  tho  spleen  and  that  of  the  liver.  Price, 
however,  in  an  analysis  of  cases  of  cirrhosis,  found  large  livers  and  large 
spleens  associated  together. 

In  cirrhosis  of  the  liver — in  addition  to  mechanical  venous  obstruction, 
which,  as  shown  by  cases  of  backward  pressure  due  to  cardiac  or  pulmonary 
diseaae,  is  not  of  itself  suffieieut  to  give  rise  to  splenic  enlargement- — 
there  is  frequently  a  toxic  condition  of  the  blomb  To  this  latter  factor 
the  splenic  enlargement  in  cirrhosis   is  probably  largely  due,  for  it  is 
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most  nmrked  in  tho  earlj  stages  of  ciiTbosis  Ijcfore  the  iK)rtAl  obstnielM 
has  become  very  excessive.  It  woulil  appear  more  probtthle,  tbttrolon^ 
thiJit  cirrhosis  and  splenic  enlargement  are  due  to  the  same  csmie,  «ml 
not  that  the  splenic  change  ia  purely  iiieclmiiical  and  secondary  tn  tk- 
portal  ohst ruction.  This  perhaps  is  not  exclusively  the  cfise,  for  when  the 
Bplenic  vein  becomes  throni hosed  the  spleen  is  considerably  loereaArd  ii* 
size ;  in  an  example  wliich  came  under  my  observation  it  weigl|f 
3G  oz.  ^1 

If,  however,  any  toxic  or  septic  condition  be  added  to  mecbAnio! 
congestion,  the  organ  may  enlarge  and  become  softened.  This  is  iritli 
Been  in  infective  endocarditis,  where  the  diffluent  enlargei]  cunditiim  of 
the  organ  contrasts  with  the  c^irdiac  spleen  ali^ady  describod  aa  rtMuItiig 
from  b.ickwar'il  pressure  alotie. 

Hsemorrhages. — In  an  examination  of  iriO  stilbbom  childreii»  Dr. 
H.  Spencer  found  a  large  number  of  visceral  hiemorrhages  in  Tttriotti 
organs,  due  ai>{jtarently  to  damage  received  during  delivery*  The  ^pi^| 
only  showed  hai'morrhages  in  three  cases ;  which  is  perhafi©  neeountodlP 
by  the  small  size,  mobiiity,  and  extensibility  of  the  organ.  In  kur  Kfe^ 
traumatism  may  give  rise  to  htemorrhages  into  the  sub9taiiC6  of  Slie 
organ. 

Small  hieraorrhages  into  the  pulp  of  the  organ  are  commonly  saeo  n 
bacterial  infection. 

Cysts.— Ht/<iniui, — Tho  spleen  is  but  seldom  oecnpietl  by  hydjktirl 
cysts ;  according  to  Thomas,  in  only  2  per  cent  of  cases  of  bytUtid 
disease.  In  45  cases  it  was  the  only  seat  of  echinococcus  cysts,  and  in 
43  other  cases  collected  by  him  other  organs  were  also  involved.  In  37 
out  of  these  43  cases  the  liver  was  also  involved.  In  half  the  cases  of 
hydatid  disease  of  the  spleen  no  symptoms  were  noticed,  and  the  cyil 
was  only  discovered  post-mortem. 

The  contracted  remains  of   spontaiieousl}'  cu!*ed  hydatid   eyst« 
Bometimes  found. 

Dermoid  cysts  are  very  nire  indeed. 

Serous  cysts  with  clear  contents  are  very  rarely  met  with.  Simi! 
cysts  on  the  surface,  when  associated  with  thickening  of  the  capsule, 
may  possibly  be  explained  as  dilated  lymphatic  vessels;  or  possibly  jis 
some  fragments  of  the  peritoneal  endothelium  becoming  included  inside 
the  organ  and  subset juently  giving  rise  to  cystic  spaces* 

Cysts  containing  bloo<l  or  the  d<^bris  of  extravasated  blood  maysoiDe- 
times  follow  tmumatism. 

Pilliet  thinks  that  lilood-cysts  may  be  derived  from  angiomnta  in 
the  spleen,  the  surrounding  pulp  yielding  and  giving  way  (42). 

Mr.  J.  K.  Thornton  renuivcd  a  spleen  containing  a  multiloculiir  cytt 
with  30  oz.  of  blood'Stiiined  fluids  in  which  there  was  much  cbolesterifi, 
from  a  girl  aged  nineteen  years.  There  was  no  evidence  of  pieviuii?* 
tnuimatism.  Microscopically  the  process  of  cyst-formation  appeared  t« 
he  due  partly  to  break ing-il own  of  the  Malj»igliian  bodies,  and  partly  to 
plugging  of  vessels  and  destruction  of  the  organ. 
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Intiuceiit  tumours,  ajiart  from  cysts,  hardly  ever  occur  ,  the  presenca  of 
fihromata  apparently  in  the  substance  of  the  organ,  and  not  the  common 
lamellar  fibromata  of  the  capsule,  is  referred  to  by  some  authors, 

Infarets* — Clinically  infarcts  of  the  spleen  manifest  themselves  by 
pain  and  tenderness  in  the  splenic  region,  chiefly  due  to  the  accompany- 
ing  local  peritonitis,  and  by  some  enlargement  of  the  organ.  Occasionally 
tht;re  may  be  smlden  ant!  severe  p^dn,  presumably  at  the  time  that  the 
endiohis  Weomea  impacted  in  the  vessel  As  a  result  of  the  sul)sequent 
absorption  of  the  necrosed  splenic  tissue  the  temperature  is  raiscfi 

Causes  of  in/firdum, — Fragments  of  blooil-clot  or  vegetations  dislodged 
from  the  valvea  or  endocardium  of  the  heart  are  the  moat  frequent 
source  of  embolism  of  the  splenic  xirtery.  The  same  result  may  follow 
detJichment  of  particles  of  calcareous  material  set  free  from  sclerosed 
valves  or  from  atheromatous  pitches  in  the  aorta. 

These  emboli  are  divisible  into  two  kinds- — (L)  infective,  those  which 
contain  pyogenetie  micro  orgjin isms,  such  as  are  present  m  cases  of  infective 
endocarditis  or,  much  more  rarely,  in  infective  arteritis.  Such  emboli 
give  rise  to  suppurating  infarcts,  and  the  process  is  essentially  the  same 
as  that  of  a  pyiemic  abscess  in  the  organ  ;  (ii*)  simple  or  non-infective 
emlxjli  which  give  rise  mechamc4illy  to  aniemia,  necrosis,  and  the  changes 
of  a  simple  infarction. 

Besides  end)olism  there  are  other  forms  of  interference  with  the 
circulation  which  may  result  in  the  production  of  an  infarct.  Thrombosis 
in  the  branches  of  the  splenic  artery  may  bave  this  effect,  as  is  soiuetiraes 
seen  in  typhoid,  typhus,  and  relapsing  fever ;  and  commoidy  in  the 
greatly  enlarged  spleens  of  lenkiemia. 

Occasionally  ihrombosis  of  the  trunk  of  the  splenic  vein  may  give 
rise  to  multiple  infarcts.  In  two  instances  that  have  come  under  my 
own  observation,  the  resulting  infarcts  have  been  anaemic  and  not  hemor- 
rhagic. It  might,  perhaps,  have  been  riaturally  expected  that  complete 
thrombosis  of  the  splenic  vein  would  have  led  to  a  hsemorrhagic  infarct, 
as  in  Litten's  experiment  of  ligature  of  the  renal  vein. 

.\forUd  anaitmt/  of  a  splrnic  infarct. — The  terminal  branches  of  the 
splenic  artery  do  not  amistomose  with  each  other  except  by  cap  diaries, 
each  of  them  supplies  exclusively  a  definite  area  of  the  spleen,  they  are 
therefore  called  end  arteries.  When  one  of  these  terminal  bmnches  has 
been  recently  blocked  by  a  simple  non-infective  embolus,  the  area  of  the 
spleen  snpplied  by  it  becomes  ani«mic,  and  the  condition  is  a  white  or 
anaemic  infarct.  This  is  what  is  commonly  seen  in  the  spleen  ;  but 
occasionally  this  condition  of  anaemia  beenmes  sncreeded  by  one  in  which 
the  area  is  full  of  blood,  a  red  or  Im^morrhagic  infarct. 

The  affected  area  is  roughly  triangular,  the  apex  being  towards  the 
hilum  of  the  organ,  and  corresponding  to  the  occluded  artery  and  the 
base  towards  the  capsule.  A  thin  area  of  healthy  splenic  tissue  can 
usually,  however,  be  seen  immediately  under  the  capsule  which,  together 
with  the  capsule  itself,  is  nourished  by  the  capsular  arteries  of  the  organ. 

The  anaemia  is  succeeded  by  coagulation  necrosis ;  the  affected  area 
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ht'conies    soniewliat    swollen   or   infarctedj    projects    slightly  abuvt^   tht 
Burroundiiig  stirfiice  of  the  organ,  and  is  of  a  ilnll  white  colour. 

If  a  recent  white  infarct  is  comj wired  with  the  whitish  yellov  ku 
left  by  an  old  infarct,  it  will  be  seen  that  the  ciaitrisation  and  c^mtnc 
tion  of  the  old  infarct  havo  kd  to  a  depression  ;  while  the  recent  itiikrrt  if 
on  a  level  with  or  even  projects  above  the  surrounding  surface. 

When  an  anemic  becomes  a  hiPmorrhagic  infarct  the  blood  fioft 
diatends  the  vessels,  which,  however,  from  mahititntion  artj  ii) 
contain  it,  and  allow  it  to  deluge  the  aflectefl  area.  This  eu^ti 
of  the  vessels  Cohidieim  regarded  as  due  to  a  regurgitation  of  bluod  fmm 
the  \m\\%  of  the  adjacent  areas,  which»  unlike  the  arteries^  do  amistomon. 
latten's  experiments,  however,  pointed  strongly  to  the  blood  beii^ 
derived  from  the  arteries  nuining  in  the  capsule  of  the  org;ui  and , 
from  the  ^eins. 

Following  on  coagulation  necrosis  and  its  accompanying  fatty 
generation  J  and  probably  as  a  result  of  the  irriuvling  property  of  the 
fluids  derived  from  the  necrosed  cells,  inflammation  is  set  up  around  the 
ififarction.  This  is  shown  by  a  zone  of  congestion  in  the  subntauce  of  tU 
organ,  and  by  local  per-itonitis  on  the  surface.  This  inffamtuatioil  leidi 
to  an  invasion  of  the  infarcted  area  by  young  connective  tissue 
phagocyst-s,  and  m  forth  ;  and  the  processes  of  replacement  fibnjets] 
absorption  of  the  necrosed  tissue  titke  place  side  by  side.  Evcntnallf 
a  depressetl  cicatrix  is  left,  with  perhaps  in  the  centre,  if  the  infarct  be 
large,  some  encajisuled  c?iseous  debris,  the  remains  of  necrosed  Xmm 
which  was  too  extensive  to  l>e  absori>ed, 

Oecjisionally  calcification  of  the  cicatrix  of  the  infarct  may  occur* 

The  local  peritonitis  may  produce  loose  tags  of  fibrous  tissue,  or 
adhesions  to  adjacent  organs,  to  the  omenta  or  to  the  diaphnigm. 

When  an  infective  embolus  lodges  on  the  spleen,  the  first  stages  are 
the  same  as  those  descriljed  above  for  a  simple  embolus;  and  someiiitiei 
in  infective  endocjutliiis  a  definite  ansemic  infarct  may  be  seen  before  iha 
aubsequent  acute  inflammation  and  suppiuntion  have  atiperveued.  Thii 
soon  passes  into  a  pya^mir  abscess. 

Abscess. ^ — The  stjftened  and  often  diffluent  condition  of  the  spleen 
seen  in  cases  of  bacterial  infection  may  be  def^erilwd  as  a  splenitis,  and  w 
in  some  degree  conjfKimble  to  lympha<ienitis.  Tbis  condition  of  the  spleen 
is  commonly  seen  in  infectious  fe\'ers,  but  very  rarely  indeed  goes  on  to 
suppuration  in  these  diseases. 

The  (Utm^-i  of  abscess  in  the  spleen. ^ — One  of  the  most  frequent  causei 
of  splenic  abscess  is  infective  endocarditis.  In  assoeiation  mth  thtf 
disease  the  spleen  is  enlarged  and  softened,  in  short,  in  the  condition 
seen  in  bjicterial  infeeticm,  \A'hen  an  abscess  occurs  it  is  the  result  of 
septic  emlxjlism  in  the  organ,  giving  rise  first  to  an  infarct  which*  instesd 
of  running  the  course  of  an  ordinary  infarct,  breaks  down,  while  extensile 
enppnration  is  set  up  by  the  micro-organisms  contained  in  the  einboltia. 

Such  an  infarct  in  the  earliest  stfigcs  may  be  anaemic  or  b;eniorrhagic, 
but  softening  and  suppuration  soon  supervene. 


In  pYiemia,  al>scesses  embolic  m  origin,  like  those  in  infective 
endocarditia,  are  often  met  witlu  Thua  Stejihen  Paget  in  430  cases  of 
general  pvieuiia  found  abscesses  in  the  spleen  in  39. 

la  pylephlebitis  abscesses  may  form  in  the  spleen,  but  this  is  ycfv 
rare  a.s  compared  with  abscesses  in  general  pya-Hnia.  S.  Phillips  found 
three  abscessea  iu  a  spleen  weighing  38  oz.,  in  which  suppurative 
phlebitis  of  the  portal  vein  was  duo  to  perforation  of  the  mesenteric 
veins  by  a  bristle.  In  suppunitive  pylephlebitis  the  abscesses  in  the 
spleen  are  not  necessarily  always  due  to  the  direct  spicad  of  the  inflam- 
matory process  along  the  spleiiic  vein,  but  may  be  due  to  general  pyiemia 
and  septic  emboli  carried  by  the  arteries. 

Suppuration  in  the  spleen  has,  iu  rare  instances,  occurred  in  typhoid 
fever;  it  has  Ijecn  shown  to  be  due  to  the  activity  of  the  typhoid 
bacillus,  and  may  be  due  to  secondary  infection  with  other  micro- 
organisms. IiLfarcts,  as  metitioned  above,  are  found  very  occasionally  in 
typhoid  fever;  they  may  sloughy  and  thus  give  rise  to  an  abscess. 

Splenic  abscess  has  also  been  recorded  as  a  result  of  malaria,  but  is 
probably  due  to  a  secondary  infection  by  pyogenetic  micro-oiganisms. 

Extension  of  inflammation  from  adjacent  parts  usually  only  sets  up 
peritonitis  on  the  surface  of  the  spleen  ;  but  a  perforating  ulcer  in  the 
stomach  or  colon  may  penetrate  the  spleen,  and  give  rise  to  suppuration 
ie  the  organ. 

Hydatid  cysts  of  the  spleen  are  rare  ;  if  suppuration  occurred  in  a 
cyat  embedded  in  the  organ  it  would  closely  resemble  a  splenic  atiscess. 

Injury  has  been  the  only  discoverable  cause  of  some  splenic  iibscesses  ; 
it  prol)4ibly  acts  by  reducing  the  resisting  power  of  the  organ,  and  so 
giving  free  play  to  any  pyogenetic  micro-organisms  present. 

A  nundjer  of  cases  have  been  describe*  1  in  whjch  no  definite  cause 
for  splenic  abscess  was  forthcoming  ;  some  of  these  cases  weio  proliably 
pysemic  and  embolic  io  origin,  aiid  secondary  to  suppuration  elsewhere. 
Thus,  like  cerebral  abscess,  suppuration  in  the  spleen  may  be  secondary 
to  inflammation  and  suppuration  in  the  thorax. 

A  softening  gumma^  and  perhaps  actinomycosis,  may  give  rise  to  the 
appearances  of  an  abscess  in  the  spleen.  Actinomycosis,  however,  when 
it  attacks  the  spleen  generally  produces  a  firm  growth  somewhat  like  an 
anaemic  infarct 

Tuheren\os\s»^G enfralmd  itihfTntkms.-^ln  this  condition  the  spleen, 
like  other  organs,  becomes  infiltrated  with  miliary  tul>ercles. 

They  are  much  more  evident  on  the  ca]>sule  than  in  the  substance  of 
the  orgcin,  where  there  is  moreover  some  dtfliculty  of  distinguishing 
them  by  the  naked  eye  from  Malpighian  bodies.  On  the  surface  they 
appear  as  gniy,  rarely  as  yellow  points ;  occasionally  they  may  set  up 
local  peritonitis,  and  may  even  give  rise  t-o  the  formation  of  a  fibrinous 
membrane  on  the  surface  of  the  organ.  On  section  of  the  organ,  gmy 
miliary  tubercules  can,  according  to  Sir  S.  Wilks,  be  distinguished  from 
Malpighian  bodies  by  the  fact  that,  when  expose^!  to  a  stream  of  water, 
the  normal  splenic  tissue  is  dislodged  sooner  and  more  easily  than  the 
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tubercles  which  cliog  to  the  traheculie.  In  gerieralsed  tuberettltMi  tti 
spleen  is  enlarged  and  soft ;  when  of  rather  older  date,  the  Itibvda 
may  casoate  while  still  remaining  discrete, 

Chmnk  tuberrulosis.—h^rgQ  caseous  masses,  though  comman  in  tit 
spleens  of  animal-,  are  by  no  means  common  in  man  ;  when  thcT  do 
occnr^  they  are  more  often  met  ^nth  in  children  than  in  adults. 

Large,  round,  caseous  masses,  with  &ome  smaller  miliary  tuberetei  mat 
them,  are  somewhat  loosely  emlieddfd  in  the  spleen  suhBtance.  After  • 
time  they  soften  down  in  the  centre,  and  can  then  be  recognised  at  oecft 
Caseating  tubercidcuia  material,  before  it  his  softened  down,  cnt«  with  & 
tirra  section,  and  to  the  naked  eye  so  closely  resembles  the  "hard-b^ke" 
spleen  of  chronic  or  hard  lyraphadenoma  that  a  microscopic 
raiiy  be  requii-ed  to  distinguish  between  them. 

The  ciiseous  masses  are  not,  as  a  rule,  sun-ounded  by  fibrcMU 
bnt  in  cases  of  exceptional  chronicity  the  spleen  may  be  extensirdyfibroiidi 
and  so  pigmented  as  to  resemble  lymphadenoma  ;  especially  when  that  ti 
little  caseation*    Calcifi cation  may  occur  in  the  caseous  tuberctdous  pUehaL 

Microscopically,  giant  cells  are  usually  abundant ;  but  the  guuit^ 
system  is  often  incomplete^  and  the  demonstration  of  tubercle  bacilli  mftj 
be  difficult. 

Syphilis.— A rqf I ired  syphUh — Dnring  the  exanthem  the  spleen  is  oflifi 
found  to  be  enlarged,  presumably  as  the  result  of  the  local  nction  cf  tbi 
syphilitic  toxin. 

In  the  tertiary  stiige  gummabi  are  rarely  met  with  ;   Dr.  StiD  }m 
only  been  able  to  collect  twenty  recorded  cases.     When   present,  Uwr 
may  reach  a  vei-y  large  size ;  thus,  in  a  case  recorded  by  Drp,  Dcl^M 
and  Sisley,  one-third  of  the  spleen,  which,  though  it  was  not  I 
weighed   38   oz.,   was  occupied   by   a  largo  gumma ;  numerous 
j^ummata  were  presentj  and  there  was  general  fibro^^is  of  the  or^an. 

Over  a  gumma  capsulitis  and  adhesions  to  the  diaphragm  and  adjaovt 
parts  are  found,  especially  if  it  impinges  on  the  surface.  Apart  fn» 
gummata  capsulitis  is  often  found  in  the  bodies  of  syphilitic  subjeetai 
Cicatrices  involving  the  su!)stance  of  the  organ  may  result  from  gumaits 
which  have  undergone  absorption. 

As  a  consef|uenee  of  syphilis  lardaceous  change  in  the  spleen 
results. 

In  congeniia!  sifphilis  the  spleen  is  generally  enlarged,  and  firmer  ikiii 
normal ;    sometimes   the  splenic  enlargement  is   excessive  and  mmf 
associiited  with  hepatic  enlargement.     Dr,  Gee  found  enlargement  m 
fourth  of  all  ciises  of  hereditary  syphilis, 

Structnmlly  there  may  be  a  general  fibrosis,  sometimes  attacking  tht 
pulp  especially,  at  other  times  radiating  from  the  fibrous  tmbeculiii. 

Lardaceous  disease  may   occur  as  in   acquired   syphilis.      GummilA 
appear  to  be  very  rare»  rarer  perhaps  than  is  usually  thought ;  Dr,  SdH  _ 
was  only  able  to  collect  six  cases  in  children.     Of  these,  four  occurred  itifl 
late  hereditary  syphilis  between  the  ages  of  six  and  eleven  yoim,  and  tht 
other  two  in  early  infancy.     In  four  gi  the  cases  there  were^  gmiinillft  in 
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the  liver,  ami  in  a  fifth  in  the  kidnov.     In  none  of  the 


solitiirv 


I 


I 


I 


the  spleen  ;  usually  they 


cases 
inimerous,  j 


was  there  a 
ind  in  three 


gumma 
miliary. 

Rickets. — The  spleen  is  generally  regarded  as  enlarged  in  rickeis ; 
tbus  T.  Colcott  Fox  and  Rait  reeurd  sixty-three  cases  of  erdarged  spleen 
in  children,  all  of  whom  were  rickety,  and  quote  Gerhai'dt,  who  found 
splenic  enlargement  in  thirty -five  out  of  fi  ft}-- four  rickety  children,  and 
Kuttner,  who  found  it  forty-four  timea  in  sixty  cases  of  rickets ;  lower 
estimates  put  it  at  40  per  cent 

On  the  other  hand,  Henoch,  Donkin,  and  V.  Starck  regard  enlarge- 
ment of  the  spleen  in  rickets  as  merely  accidental,  and  not  due  to  the 
same  cause  that  produces  the  skeletal  and  other  characteristic  features  of 
the  disease. 

The  enlargeTOent  may  in  some  cases  be  apparent  rather  than  real,  and 
due  to  downward  displacement  of  the  organ  as  the  result  of  rickety 
deformity  of  the  thorax.  In  other  cases  some  other  disease  may  have 
been  present;  thus,  in  one  of  Sir  W.  Jenner'a  cases  of  **albiiniinoicr' 
change  in  rickets,  the  spleen  of  a  ^^^v^  anaemic  boy,  biircly  two  years  of 
age,  weighed  9.V  oz.  ;  the  detiiils  of  the  case  are  quite  compatible  with 
the  view  that  he  h:ul  splenic  ani^mia  in  liddition  to  rickets.  The  enlarge- 
ment of  the  spleen  can  also  be  explained  as  the  result  of  some  toxic 
absorption  from  the  intestines,  or  lungs,  which,  in  rickets,  are  both  fre- 
quently in  a  condition  of  catiirrhal  inflammation.  Dr.  Hoghen  ascribed  a 
form  of  biliary  cirrbodis  in  the  livers  of  rickety  children  to  this  cause, 
and  the  hypothesia  might  be  extended  to  explain  any  fibrosis  that  might 
chance  to  be  found  in  a  rickety  child's  spleen.  To  sum  up,  the  spleen  is 
frequently  found  enlarged  in  rickets,  but  it  is  of  no  special  importance, 
and  presents  no  definite  pathological  lesions. 

Lt-irdaceom  disease, — The  spleen  seems  to  be  the  organ  most  frequently 
attacked ;  thus,  in  fifty-eight  cases  of  lardaceous  dise^ise  t;ibulated  by  Dr. 
F.  C.  Turner,  the  spleen  was  involved  forty-eight  times,  the  liver  thirty, 
the  kidneys  fifteen,  and  the  intestines  ten.  In  twenty- three  of  these  cases 
the  spleen  was  the  only  organ  invaded. 

Lardaceous  disease  attacks  the  spleen  in  two  ways ; — 

(i.)  The  "sago"  spleen  ;  the  capillaries  of  the  Malpighian  bodies  are 
the  parts  affected,  the  arteriole  in  the  centre  of  the  corpuscle  being  as  a 
nilo  healthy.  The  Malpighian  bodies  are  enlarged  to  three  or  four  times 
their  normal  size,  and,  being  translucent,  to  the  naked  eye  resemble 
grains  of  sago.  The  pulp  and  the  lymphoid  cells  are  unaffected.  The 
sago  spleen  is  firm,  somewhat  anaemic,  and  increased  in  siae. 

(ii.)  The  diffuse,  waxy  spleen,  uniformly  lardaceous  or  bacony  spleen. 
This  is  much  less  common  than  the  sago  spleen.  The  chief  changes  are  in 
the  walls  of  the  blood  sinuses,  which  become  much  thickened  and  swollen. 
The  lining  endothelium  is  not  affected.  The  small  arteries  are  affected, 
but  the  trabeculfe  remain  unattacked.  The  Malpighian  bodies  are  un- 
affected, or  affected  but  rarely  ;  they  may  be  present,  but  more  often  they 
have  disappeared.    The  splenic  pulp  becomes  lardaceous  secondarily.    The 


S3« 


SrSTEM  OF  MEDICINE 


dilFuse,  waxy  sjileen  is  enlarged,  and  is  heavier  than   the   siigt*  varicij" 
it  is  resistant,  i\\\A  presents  a  dry  surface  on  section* 

For  a  detiilcd  account  see  article  on  **  Lardac€OU5  Disease,"'  vol  il 
p.  255. 

Maligrnant  disease  of  spleen. — It  i^^  doubtful  whether  primanr  «fri- 
noma  «jf  thu  splei'u  ever  occurs.  In  1886  Notta  collectccl  nine  case^  imI 
gave  a  cliuicLil  account  of  a  case,  in  which,  however,  no  potit-mortoi 
Dxiimination  was  mado*  It  niay  possibly  have  Ijecn  a  sarcoma  ol  tbt  left 
kidney  wiih  secondary  giowths  in  the  spleen  and  Hver,  inasmuch  u  tbe 
first  symptom  was  hfeniaturia, 

A  fevv^  cases  have  been  described,  which,  like  Gaucher^a  (20)  T^^^ihAwm 
fvinidij  de  la  ratr^  are  probably  examples  of  the  splenic  lesion  of  ipkaie 
aniemia.  Recently  Picou  and  Katiiuiid  have  ^ven  a  careful  acocmnt  of 
this  condition  J  and  regard  it  as  a  carcinoma  derived  from  pancreatic  cclli 
included  in  the  spleen  tkiring  foetal  life.  They  had  seen  such  cell*  in  i 
three  months'  fcetus,  and  Peremeschko  had  described  the  same  appev* 
ance  in  the  spleens  of  embryos,  young  children,  and  suckling  womeiL 
This  hypothesis  is  a  reasonable  explanation  of  the  presence  in  the  spiMB 
of  a  tumour  thought  to  be  carcinomatous ;  but  it  cannot  l»e  a*ird  that  tb« 
existence  of  primary  carcinoma  of  the  spleen  hiis  yet  been  jMMitivclj 
proved. 

In  Picou  and  Rtxmond's  case  an  enlarged  spleen  waa  removoJ  bjr 
laparotomy  from  a  woman  who  had  lieen  ill  for  four  years ;  it  contaiofil 
large  cells  16-30^  with  nuclei  4-8 /a.  A  similar  appearance  \b  described 
by  ColUer  in  the  enlarged  spleen  of  a  child  who  had  been  ill  for  twe 
ycai-s.  Clinically,  tbe  long  duration  of  the  disease  and  the  geneml 
resemblance  to  splenic  aniemia  are  against  the  malignatjt  natiu'e  of  the 
change  in  the  spleen,  and  in  favour  of  its  being  the  lesion  of  chronie 
splenic  aniemia.  Gaucher  (21),  in  fact,  in  I^ebove  and  Bmhl's  description 
of  splenomegalie  primitive  or  splenic  aiaieniia,  recognised  the  condition 
wliich  he  had  previously  called  rcpithMwow  primiti/  de  hi  rate.  Moreover, 
from  a  pathological  point  of  view,  the  hirgo  cells  resemble  those  seen  in 
chronic  inilaramatory  conditions  of  lymphatic  tissue.  This  enables  us  to 
explain  the  fact  that  in  I^niond  and  Picou's  case  the  adjacent  gUnds  in 
tbe  hibim  of  the  spleen  showed  the  same  characteristically  htrge  celk, 
without  being  ilriven  to  the  conclusion  that  the  splenic  condition  wat 
necessarily  carcinomatous  because  there  was  a  secondary  growth  in  tht 
adjacent  Ij^raphatic  glands.  In  other  instances,  as  in  a  case  reported  on 
by  the  Morbid  Growths  Committee  of  the  Pathological  Society  (3),  and 
found  to  be  carcinoma,  the  possibility  of  a  primary  growth  baa  not  been 
definitely  excluded* 

With  regjtrd  to  primary  sarcoma  of  the  spleen,  there  is  no  a  jniari 
reason  against  its  occurrence,  as  there  is  against  primary  carcinoiDa. 
Possiljly  it  may  occur,  Hamilton  says  that  it  undoubtedly  doe^ ;  bat  il 
must  be  extremely  rare.  Dr.  Norman  ^loore  has  described  a  mixed  celled 
sarcoma  of  the  spleen  which  grew  directly  into  the  stomach,  and  Weici 
baum  a  fibro-sarcoina. 
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A  pulsating  cavernous  angioma  with  a  secondary  growth  on  the  liver 
Tlaa  once  been  seeti. 

Secondary  growths  are  by  no  means  frequent  in  the  spleen.  Thus, 
in  735  autoiisies  of  carcinoma  of  the  mamma  the  spleen  was  the  site  of 
secondary  girnvths  in  seventeen  eases;  and  in  244  cases  of  cancer  of  tbe 
uterus  there  was  only  one  case  in  which  a  secondary  nociulc  w?;s  found  in 
the  spleen  (39).  Of  161  cases  of  carcinoma  of  all  parts  of  the  bcniy  collected 
fmm  the  post-mortem  records  of  St.  George's  Hospital  by  Dr.  A.  Walker, 
secondary  growths  were  met  with  in  the  spleen  in  seven,  while  in  fifty- 
four  cases  of  sarcoma  from  tic  same  source  there  was  but  one  instance 
of  a  secondary  splenic  growth. 

In  fifty  c«sea  of  melanotic  sarcoma  quoted  by  Von  Ziemssen  the  spleen 
contained  secondary  growths  in  thirteen. 

In  cases  of  carcinoma  of  the  cardiiic  end  of  the  stomach  the  spleen 
ItDay  become  invaded  by  continuity  of  growth ;  it  may  also,  of  course, 
'  l)ecome  infected  from  the  surface  in  cases  of  general  malignant  disease  of 
the  peritoneum. 

For  spleen  in  malaria^  bjmphadtnomo,  spJenk  artirmia^  and  Indamia 
the  reader  is  referred  to  the  speciid  articles  on  those  subjects. 

Wandering  spleen  is  dealt  with  in  the  article  on  **  Enteroptosis." 
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ADDISON'S   DISEASE 

Synonyms. — Mcfrbus  Addisonii^  Melasma  Addtscmii^  Bnmzfd 
Asihink  surrinak^  Mthinodermu  mih^ique, 

Definition.^ — An  exaggeration  of  the  normal  pigmentation  of  the  ikiii| 
associated  with  extreme  prostiiition  and  a  tendency  to  syncopei  Bitaei 
and  vomiting.  During  life  no  morbid  leaion  is  dii^coverable,  and  pttA* 
mort«m  alteration  of  the  suprarenal  capsules  is  the  chief  or  only  chii^ 
found. 

History, — In  searching  for  the  cause  of  pernicious  ansemui  Thonai 
Adiiiaon  of  Guy's  Hospital  discovered  the  association  between  dw»M 
of  the  suprarenal  bodies  and  the  train  of  symptoms  that  bear  bi«  mmus. 

This  observation  was  first  reportetl  publicly  in  a  paper  (4)  read  in  184J 
before  the  now  extinct  South  London  Medical  Society  ;  but  it  attracted  no 
attention  until  1854,  when  Addison  (3)  published  a  monograph  of  thirtT^i 
nine  pages  "On  the  Constitutional  and  Local  Effects  of  Disease  of  th«| 
Suprarenal  Capsules.*^     The  discovery  was  slow  to  receive  general  reoognlJ 
tion,  and  in  the  prefatory  remarks  appended  to  the  reprint  of  this  paper 
on  Addison^s  collected  writings^  published  by  the  New  Sydenham  Socikj 
in   1866,  eight  years  after  his  death,  it  is  atat^  that  "even   now  it 
(Addison's  disease)   does   not    find   a   place    in    the    nosology   of   woaat 
writers,'* 

To  the  loyal  and  unselfish  efforts  of  Sir  S.  Wilks  the  general  wccepti^ 
tion  of  this  remarkable  discovery  is  largely  due;  he  collected,  sifted,  and 
described  the  clinical  features  and  |mt  ho  logical  details  of  numerous  ca»ei 
of  the  disease  in  the  Guy's  Hospital  Reports  (56). 

Trousaeau,  in    his  widely- known  clinical  lecttireft,  gave    honour 
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more  especmlly  in  the  CroLUiian  Lccturos  on  Addison's  di^jease  Uefore  the 
College  of  Physicians  in  1875,  in  which  he  cullected  a  large  nunibor  of 
cases,  and  gave  a  very  complete  review  of  the  subject,  to  which  little  was 
added  for  iiftcen  years. 

AVithin  the  last  few  years  the  great  advance  on  our  physiological 
knowlerlge  of  the  so-called  ductless  gkntls  has  led  to  corresponding 
interest  and  rescjirch  in  connection  with  their  disea^ses.  This  h;is 
resulted  in  considerable  attention  being  piid  to  the  piithology  and  treat- 
ment of  Addison  s  disease, 

Compiiratively  little  has  been  added  to  our  knowledge  of  the  clinical 
aspect  of  the  dise^ise  since  it  was  first  clcscribed  by  Adrlison*  The  nature  of 
the  lesions  found  and  the  mechanism  by  which  they  leud  to  the  symptoms 
characteristic  of  the  disease  have,  however,  been  interpreted  in  ditlerent 
lights. 

Addison  in  his  original  memoir  eonsidereti  that  any  lesion  of  the 
snprareiud  bodies  which  interfered  sufficiently  with  their  function  would 
give  rise  to  the  disease.  Wilks  narrowed  down  this  l^rotid  concejition, 
and  insisted  that  all  genuine  cases  of  the  disease  iu*e  due  to  one  and  the 
S4ime  lesion,  which  he  considered  to  be  a  primary  inflammntion  of  the 
suprarenal  bodies  homologous  to  hepatic  cirrhosis  ;  and  that  the  symptoms 
were  not  due  to  the  changes  in  the  suprarenal  bodies,  but  to  the  effects 
thus  secondarily  inducetl  in  the  atljacent  sympathetic.  Thi?s*3  views  were 
endorsed  by  Dr.  Greenhow,  and  for  many  years  were  accepted  without 
demur. 

Since  the  theory  of  the  internal  secretions  of  glands  has  become 
established  on  an  ex^x^rinient^d  liasis,  and  especially  as  a  result  of  the 
work  of  Abelous  and  Langlois  (1)  in  France,  and  of  Schafer  and  Oliver  (45) 
in  this  country,  opinion  htis  reverted,  in  a  nu>re  definite  form,  to  the  view 
first  expressed  by  Addison^  that  the  symptoms  are  due  to  interruption 
of  the  functional  activity  of  the  suprarenal  capsules. 

Etiologry* — The  diaaise  is  decidedly  rare;  Osier  (38)  thinks  it  is  even 
less  common  in  America  than  in  Europe.  It  occurs  much  more  frequently 
in  males  ;  of  193  cases  tabulated  by  Greenhow,  125  (or  65  per  cent)  w^ere 
males,  and  ^B  (or  35  per  cent)  females. 

It  oecurs  on  an  average  at  about  thirty  one  years  of  age,  and  is 
extremely  rare  late  in  life  ;  while  only  a  very  few  examples  in  infants 
have  Ijcen  recorded. 

It  does  not  seera  to  be  proved  that  the  disease  is  more  frequently 
seen  in  tuberculous  families,  or  that  it  is  in  any  way  hereditary.  It  is 
interesting,  however,  to  note  that  Andrcw^es  (8)  has  recorded  two  cases 
in  brothers. 

Tuberculous  disease  of  the  siqirarensil  bodies  may  be  associated  with 
tubercle  elsewhere  in  the  body,  and  may  spread,  by  a  process  of  exten- 
sion, from  tuberculous  osteitis  of  the  neighbouring  lumbur  vertebra;. 
Alexais   and   Aruaud    (C)   were  able  to  refer  to  tweiUy -three  cases  of 
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ihh  association  of  morbid  changes.  On  the  other  h&nd,  the  suproisi 
bodies  are  often  the  soio  sito  of  tubercle  in  the  bodjTi.  Stimiiii  m 
iu juries  to  the  back  and  blows  on  the  alMlomen  have  seemed  to  U  tk 
cause  of  the  disease ;  this  may  be  exphiined  by  atippcmiig  tlnl  tk 
injury  so  im[>aired  the  vitality  of  the  organs  a«  to  render  them  vnhiailbli 
to  the  tuburele  baciJii:  or^  aixain,  traumiitism  may  have  given  m  In 
hiemorrhagt3  into  \\m  substjince  of  the  suprarenal  ca|)@iiles  ;  the  liestnidMi 
of  the  glands,  and  the  subsequent  iibrosis,  leading  to  the  develufmieni  li 
Addison's  disease.  Hiemorrhages  into  the  supmrenal  bodies^  prulmlJr 
due  to  trauma,  were  found  in  26  out  of  130  still-born  children  exMmiMsd 


by  Dr  Sjjeneer  (47),  Wainwright  (54)  has  reconle<l  the  case  of  a  f\M 
aged  two  month s^  in  whom  the  organs  showed  changes  prnlwibly  du/*  t*t 
imperfect  absorption  ami  organis^ition  of  blood  extra vasa ted  tnto  th**ir 
substance.  Possibly,  in  scmie  instiinces,  Addison^s  disease  may  Ik-  t^** 
result  of  extensive  damage  received  from  the  extravasation  of  blood  mU*  , 
their  substance  (hiring  birth  ;  the  slighter  cases  probably  end  in  recov«T|J 
or  no  signs  of  the  disoiise  appear. 

Greenhow  was  of  opinion    that  Addison's  disease  vrsa   more  rarrlfl 
seen  among  the  upjier  ranks  of  society  than  iimong  the  labouring  '•Uimiv  < 
w^ho  are  more  exposed  to  injury.     It  must  l>e  remembered,  however,  ibK 
it  is  far  from  being  a  common  disease  ;  and  that  if  its  inciiienci5  ia  tii* 
labouring  and  leisured  classes  were  proportionately  equal  we  should  m 
many  more  cases  among  the  former. 

Morbid  anatomy. — Con'Htum  of  the  sMpramml  mp.<fUf^  in  Additmt 
disfXL^r. — In  Addison  s  original  paper  (published  in  1854)  11  m$ei  m 
recorded ;  in  five  of  these  cases  there  was  caseous  tul>er€[e  in  bolb 
suprarenals,  and  in  one  case  tul>ercle  w^as  present  in  one  suprarenal  Oiw 
case  {No.  4)  appears  to  have  been  an  example  of  cirrhosis  antl  alrophr.  k 
three  cases  there  were  secondary  ciircinomatous  growths  in  the  supnu'cnjJi; 
bilateral  in  one  case,  unilateral  in  the  other  two.  In  one  additional  cue 
there  w^as  a  secondary  nodule  of  carcinoma  blocking  the  right  sitprafcnil 
vein  and  associatt^d  with  luemoiThage  into  the  corresponding  cApmtb^  lull 
there  were  no  growths  in  either, 

Addison  took  a  charactenstically  broad  view^  of  the  rel;itioii  of  tile 
symptoms  to  the  morbid  lesions,  and  expressed  himself  to  the  e^ect  ihit 
any  morbid  lesion  of  the  suprarenals  may  produce  the  same  result^  ittl 
that  the  result  depends  not  so  much  on  the  nature  of  the  organic  chftRgl 
as  upon  the  interruption  of  some  sjiecial  function  of  those  orgyins. 

After  the  publication  of  his  original  memoir,  Addi.son  appe;u*s  to  hum 
been  inclined  to  modify  his  views  in  resjiect  of  the  multiplicity"  erf  murliid 
conditions  of  the  suprarenal  capsules  and  the  uniformity  of  the 
symptoms,  and  to  have  desired  to  remove  from  among  the 
raonograpli  those  of  malignant  disease  of  the  suprarenal  ca|isu]e6. 
regard  to  the  cause  of  the  symptoms,  he  conjecturetl  that  the 
coiurection  of  the  suprarenal  bodies  with  the  symp-ithetie  was  largelH 
concerned  in  their  jiroduction  ;  thus  in  some  degree  throwing  over 
his  original  opinion   that  the   interruption  of   some  special   fimction  of 
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^■lie  siipmrcnal  capsules  was  the  eKi>lanatit»ii  uf  the  chanictcristic  features  of 
^mhe  di^ase. 

^P        According  to  Sir  S,  Wilks  (Guy's  Hospital  Reports,  1862),  Addison  at  a 
discussion  at  the  Royal  Medical  and  Chirurgical  Sotiety  expressed  himself 

tas  foUt^ws  : — **  Wo  know  that  these  org^ins  (ihe  suprarenals)  are  situated  in 
the  diivct  vicinity  and  in  contact  with  the  solar  plexus  and  semilunar 
tfiaiigliti,  and  receive  from  them  a  large  supply  of  nerves,  ajid  who  can  toll 
■rhat  intlueiice  the  contact  of  these  diseased  organs  might  have  on  these 
^r^it  nerve  cetitres,  an<l  wliat  share  that  secondary  effect  might  have 
oo  the  general  health  ami  iji  the  production  of  the  symptoms  presented?'' 
^^  Wilks  Uught,  and  with  no  uncertain  voice,  thut  all  genuine  cases 
^pof  Addison's  disease  are  due  to  one  an<l  the  siimo  lesion  uf  the  suprarenal 
btKlies.  This  view  might  ho  called  the  unity  of  Addison's  disease.  The 
lesion  would  now  he  consitlered  to  he  tii her cu Ions,  hut  l)i'.  Wilks  con- 
sidered it  to  be  a  primary  inflamniation  comparalile  to  hejit'itie  cirrhosis, 
and  regarded  the  atrophied  cirrhotic  condition  of  adrenal  bodies,  sonic- 
times  seen,  as  the  last  stage  of  the  fibro-easeous  change, 

Dn  Grt*enhuw  was  a  follower  of  th*-  doctrine  of  the  unity  of  Addison's 
discjise»  and  therefore  criticised  se\ercly  ab  the  record erl  cases  in  which 
the  morbid  condition  of  the  sui>rarenal  bmlies  \sas  other  than  the  fihro 
c:iseous  change ;  and  concluded  either  that  the  symptoms  (especially  the 
pigmentation)  were  not  characteristic  of  Addiaon^s  disease,  or  that  the 
lesion  found  was  incorrectly  described. 

The  conditions  of  the  suprarenal  litjdies  recorded  in  cases  of  Addison's 
disease  are  the  following  v — 

(i.)  The  tihro-caseous  lesion  due  to  tuberculosis — far  the  commonest 
condition  found. 

(ii.)  Simple  atrophy,  sometimes  so  extreme  that  the  organs  cannot  be 
found  after  death. 

(iii.)  Chronic  interstitial  inflammation  leading  to  atrophy, 

(iv,)  Malignant  disease  invading  the  c^^psules,  including  Addison's 
case  of  a  malignant  nodnle  eonipressing  the  suprarenal  ^ein* 

(v,)  Blood  extra vasuted  into  the  snprarenal  lx>dies. 

(vi.)  No  lesion  of  the  suprarenal  bodice  themselves,  but  lesions, 
pressure,  or  inflammation  involving  the  semilunar  ganglia* 

The  first  is  the  only  common  cause  of  Addison  s  disease.  The  others, 
with  the  exception  of  simple  atrr^phy^  may  be  considered  as  very  rare, 

(i.)  The  fil»ro-cascou?i  or  tuberculous  change  in  the  snprarenal  bodies 
begins  in  the  medulla.  It  h<is  l>een  said  to  start  in  the  cortex,  but  this 
must  he  exceptional  Care  must  Iw  tjiken  not  to  regard  ii&  small  tuber- 
culous masses  the  fatty  adenomata  which  are  frequently  present  on  the 
surface  of  the  cortex.  Miliary  tubercles,  at  first  scattered  in  the  snl>stanco 
of  the  medullsi,  increaj^e  in  size,  and,  by  coalescing,  gradually  replace  the 
whole  or  varying  amounts  of  the  organs,  whi<  h  thus  l^ecome  enlarged- 
weighing  several  times  the  normal  amount— nod nlar,  and  deformed.  After 
destroying  the  cortex  this  morbid  process  readily  seta  up  intlammation  in 
the  contiguous  tissues,  and  is  the  cause  of  adhesions  to  the  siurrouiiding 
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organs.  When  it  is  of  old  standing,  fibroiu?  tissue  is  develr>{j«d  mnnl 
the  caseous  or  mortiir-liko  tuberculous  masses,  which  from  cftkaftott 
infiltration  may  l>ecome  cretitceous.  On  the  other  hand,  the 
iMiiteiial  may  soften  down  so  as  to  form  an  abscess  in  the  i 
suprarenal  capsule. 

Tubercle  bacilli  have  been  found  very  frequently  ;   thotighi  OQ  thtj 
other  hand,  repeitted  and  carefid  examinations  may  fail  to  dtjitifin 
their  presence.     Deli^pine  inoculated  ciiseous  material  from  the  imjji 
bodies  of  a  case  of  Addison's  disease  into  giunca-pigs  aft^^r  Villatniii'i 
methotl,  but  no  tuberculosis  resulted.     From  this  it  may  be  oondmbl 
that^  although  the  legion  is  generally  tuberculous,  it  is  not  n(iraMiril|  i 
in  all  ciises,  or  at  least  can  nut  be  proved  to  be  so. 

Generally  the  lesion  is  present,  though  often  in  difiVreni 
both  sides  ;  hut  since  its  discoverer  s  time,  ciisea  of  well-niarked  Adiltaooil 
disease  havij  l>eeii  fuuiid  associated  with  a  unilatentl  lesion. 

The  fibro-caseous  change  is  the  one  usually  met   with  iii  AddiMnV  1 
tliseaso.       In    285    cases    collected    by    Lew  in    it   was    present    in  211.  j 
As  in   the   lungs  so  in  the  suprarenal   lH>ditfs,  the  tuberculous  u 
frerjuently  seen  than  anj^  other  form  of  chronic  inflammation. 

Tuljerculoiis  change  in  the  suprarenal  iKxlies  is  frer|u<»ntly  hmi\ 
without  any  signs  or  symptoms  of  Afldis^n's  disease,  present  or  msL 
Such  cases  should  not  be  described  as  **  Addison's  disease  without  m% 
symptoms  " ;  for  the  affection  is  a  clinical  and  not  a  patbological  endtr. 
Of  131  Ceases  in  which  death  was  chiefly  or  directly  due  to  tuhi^Trl« 
this  was  the  case  in  18.  In  1 1  the  lesion  was  unilateral,  biUiteral  m  the 
remainder.  In  contrasting  the  comparative  liability  i>f  the  supmraful 
bodies  to  tuberculosis  with  the  marked  immunity  of  the  thyroid  ^Uful 
it  is  noteworthy  that  the  physiological  actions  of  their  res{>ective  ejctmcti 
are  opposed. 

(ii.)  ^\Vdbestablished  examples  of  simple  atrophy  (43)  of  the  sttpn- 
renal  capsules,  without  any  fibrous  increase  in  the  substance  of  the 
organ,  or  of  any  fibrous  adhesions  around  them,  have  often  been  descrihod 
as  giving  rise  to  the  clinical  picture  of  Addison  s  disc^Lse.  Tfcf 
atrophy  in  some  of  the  cases  w^is  extreme,  the  organs  in  many  caMCf 
requiring  very  c^areful  and  minute  dissection.  In  some  instances  they^iri 
described  as  liejng  of  the  sixe  of  peas.  It  cannot  be  wondered  at  that  m 
some  cases^  as  in  Dr.  Spender's,  they  are  described  ba  Wing  abMUt 
These  cai^es  arc  of  great  importance,  as  will  be  seen  later,  in  supfi 
the  view  that  the  symptoms  of  the  disease  arc  due  io  the  ali«»encc  of 
functional  activity  of  the  organs,  and  not  to  itritation  of  the  neigh l»ourtitg 
importiujt  sympathetic  nerves.  In  these  cases  of  atrophy  the  sympalhet^ 
plexuses  and  semilunar  ganglia  were  in  most  instances  carefully  examined,  ' 
and  stated  to  be  normal. 

(iii.)  Chronic  interstitial  inflammation  of  the  suprarenal  boflies^ 
leading  to  atrophy,  ami  htmiologous  with  atrophic  cirrhosis  of  the  hvrr, 
has  given  rise  to  typical  Addison's  disease.  The  libroAis  is  quite  un- 
connected with  the  production  of  any  caseous  material^  and  does  not 
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bliow  any  evidence  of  tubercle,  such  as  bacilli.  The  late  Dr,  Iladdoii  (20) 
^comi>iLred  this  (change  in  the  suprarenal  bodies  to  those  met  with  in  the 
tbjruid  gland  in  myxedema,  and  expressed  his  opinion  tbat  the  essential 
factor  in  Addison's  disease  is,  t\s  in  my x« edema,  a  de-structivo  change,  tlie 
anattmiiciil  condition  being  of  no  consefpience  as  long  as  it  is  destructive* 
L  (iv.)  Malignant  disease  of  the  suprarenal  capsules  occasionally  gives  rise 
r|o  some  of  the  symptoms  of  Addison's  dise.'Lse  ;  such  as  gastric  disturi> 
ance,  extreme  tlebility,  and  pigmentation.  Characteristic  cases  of  Addison's 
disease  are  naturally  those  in  whith,  there  is  no  other  organ  allectedjand  jn 
which  the  di.^ease  rims  its  own  course  without  any  conijilications*  AVIko 
growths  develop  secondarily  in  the  suprarenal  Ixwlies  the  primary  giowth 
may  give  rise  to  symptoms  wliiih  throw  into  the  shade  or  obscure  any 
that  may  be  due  to  interference  with  the  suprarenal  bodies.  The  com- 
paratively  rapid  progress  of  the  primary  malignant  disease  may  kill  the 
patient  before  the  secondary  aflfection  of  the  suprarenal  bodies  has  had 
time  to  lead  to  any  distinct  symptoms.  AgJiin,  in  many  cases  the  presence 
of  malignant  diseasct  if  ascert^iined,  wr»uhi  !>e  r|nite  sufficient  to  explain 
any  sympt^mis  whirh  otherwise  might  l>e  due  to  suprarenal  disease. 
Still,  from  Addisou'w  time  downwards,  examples  of  8econ<lary  malignant 
growths  in  the  suprarenal  cafjsules  associated  with  the  symptoms, 
C8i>eeially  with  the  pigmentation,  of  Addison's  disease  have  been 
recordetl ;  and  it  is  to  be  liorntj  in  mind,  therefore,  that  new  growth  in  I  be 
suprarenal  boflies  may  ])roduce  symptoms  comparable  to  those  met  with 
in  definite  cases  of  Addison's  diseiise. 

It  is  undoubtedly  true  that  the  suprarenal  bodies  may  apparently  W 
almost  completely  destroyed  by  carcinoma^  and  yet  no  special  symi)toms 
result  The  same,  however,  is  true  of  tubercle,  and  especially  where 
there  ts  extensive  tuberculous  disease  elsewhere.  Perhai>a  in  Itoth  cases 
death  occurred  before  symptoms  characteristic  of  Addisim  s  disease  have 
bad  time  to  develoj*. 

In  primary  malignant  disease  of  the  snpr-irenal  bodies  there  seems 
little  evidence  thai  the  fiymptoms  of  Addison's  disease  occur. 

(v.)  A  few  eases  have  been  recorded,  showing  an  apparent  connection 
between  haemorrhages  into  the  suprarermls  and  blood -cysta  occupying 
them,  on  the  one  hand,  and  the  symptoms  of  Addison's  disease  on 
the  other. 

(vi.)  Defirn'te  lesions  of  the  suf>mrenal  bodies  are  present  in  about  ^f^ 
per  cent  of  the  cases  of  Addison's  disease  (23).  Apirt  from  disease  of  the 
suprarenale  of  the  various  kinds  already  mentioned,  there  are  cases  in 
which  symptoms  like  those  met  wuth  in  Addisons  disease  are  found 
in  association  with  altenition  of  the  semilunar  ganglia  or  alKioraina! 
sympfithetic ;  the  suprarenal  lM)dies  appearing  he^dthy.  Thus  the 
solar  plexus  and  semihniar  ganglia  have  been  surrounded  by  lymjih 
adenomatous  growths,  whde  the  sui>rarenal  bmlies  were  found  to  be  intact. 
In  such  instances  there  must  be  consideral«le  interference  with  the  vas- 
cular connections  of  the  suprarenal  bodies,  more  especially  with  the  thin- 
walled  veins  or  lymphatics. 
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OtTidition  of  Oie  adjacent  sffmpaihciic^  d*-. — The  coniiitioii  of  the  wrn^ 
lunar  gimgliii  and  sympathetic  plexuses  hits  been  the  sulijecl  of  utiicl 
attention.  They  have  been  found  invaded  by  the  inflamraalocy  pnMM 
sclerosed,  and  degenerated,  ^| 

Dr,  Crreenliow  descrihed  two  stagcg  in  the  procoes  t  («i)  A  its|^| 
irritation  of  the  semihinar  ganglia  and  the  tjervcjs  connectitig  ibein  vl 
the  siipnirenal  capsules,  as  sho^vn  by  redness  and  swelling;  and  ()^  i 
further  stage  of  atrophy  and  fatty  degeneration. 

On   the  other   hand,  the  absence  of  any  alteration  of   these  mtoB 
structures   has  been  repeatedly  I'c corded.     Thus  49   cases  of  A '*" 
diseiise  due  to  tuberculous  disease  of  the  supnirenal  Inxlics^  in  all 
the  condition  of  the  Bynipathetic  was  speciully  exaniine<i,  were  cr»tiitdH 
f  j*oni  various  sources  by  Alexais  and  Arnaud.      In  at  legist  1 2 — that  i%H 
per  cent— of  these  cases  the  nervous  structures  were  described  ns  tianul 
An  intimate  knowledge  of  the  normal  anatomy  of  the  parts  is  of  flttfa 
importance.     The  extremely  ciireful  examinations  made  by  Dr,  Rofd^| 
for  Dr.  Maun  (32)  on  two  cases  of  Adrlii^on's  disease  serve  as  a  modi^l 
stich  investigations;  since  a  control  examination  w;is  niade  Ht  the  1^1 
time  of  the  sjirae  stractiu'es  froui  a  patient  of  the  same  ago  in  whom  tlm 
was  no  reason  to  suspect  anything  abnormal. 

Von  Kahlden  \ii\A  deseribed  hyaline  degeneration  and  thieldiaf 
of  the  vessel  walls,  smalbccll  infiltration,  and  haemorrhages  in  conoaiE||M 
with  their  adventitia,  and  pigmrmtary  atrophy  of  the  gjinglion  oeOi^^l 
thickening  of  their  capsules.  He  considers  that  these  €haiig«  h«l^| 
direct  caused  relation  to  the  symptoms  of  Addison's  disease.  He  fo^l 
the  sphuK'linic  nerves  in  the  two  cases  quite  beaUliy.  Jurgena  mJ 
Fleiner,  however,  have  described  degeneration  of  the  sphuirhiucs  in 
Addison  s  disejise.  The  bwtring  of  these  observations  must  be  consideml 
in  the  light  of  Halo  While's  description  of  the  nornuil  histology  ^ 
the  Kcniilunar  ganglia  in  adults.  Tlie  cells  are  pignientefl  and  atrophiadi 
the  degree  of  atrophy  increasing  with  age  ;  the  fibrous  tisane  wag  a^| 
very  much  increased  iti  amount,  and  in  a  few  instances  the  scctloii'lH 
crowded  with  leucocytes  without  any  apparent  reason. 

The  condition  of  the  semilunar  gangba  and  of  the  adjacent  s\*mpat{ieik 
being  so  inconstant  in  cases  of  disease,  the  changes  dcscriliCil  in  iheo 
have  no  siitisfactory  claim  to  be  considered  as  causal  factors  in  the  pp> 
duction  of  the  disease. 

Changes  in  the  central  nervous  system  have  been  deseril>cd  m  a  ffw 
cases  only^  and,  if  they  had  any  relation  at  all  to  the  disease^  were  the 
result  rather  than  the  cause  of  the  morbid  state.  A  softenwi  ctinditioii 
of  the  brain,  with  an  increased  amount  of  oerebro-spinal  fluid,  has  been 
recorded  in  some  cases  of  Addison's  disease,  and  was  piT»b;il>ly  accidental . 
but  its  occurrence  is  of  interest  from  the  marked  inflammatory  changes 
resulting  fioni  removal  of  the  suprarenal  biwlies  in  aninuds  in  Tiitaoni't 
hands,  Ti^izoni  f|Uotes  two  eases  of  Addison*s  disease  in  which  losiooi 
of  the  central  nervous  system  were  found:  L  Bourredi*s  case:  QiiiOiil 
change  in  the  suprarenal  bodies  associated  with  hypersemia  of  tlui  eoid, 


i. 


ADDISON'S  DISEASE 


547 


perivascular  infliimmation,  degeneratioa  of  nerve  fibres,  and  changes  of 
varying  degree  in  the  ganglion  cells.  2.  Semracila's  eiise  :  A  noraial 
condition  of  the  suprurerml  capsules,  accomjianied  T*y  mucoid  degeneration 
of  the  stroma  of  the  aWominal  ganglia  of  the  synipithetic,  and  small-cell 
infiltratioa  around  the  central  canal  of  the  spitial  cord. 

In  connection  with  the  view  that  Addison's  disease  is  of  the  nature  of 
a  toxaemia,  it  would  l>e  natural  to  expect  to  find  changes  corresponding 
to  those  described  recently  in  the  spired  cord  in  pertiicions  ajuemia. 

Neuritis  of  the  posterior  root  g^tnglion  and  sclerosis  of  the  coi'fl  have 
been  descril»ed  in  some  causes,  l»ut  further  ol>servations  are  requirecL 

Other  unakmikal  lesiona,  - —  Hypertrophy  of  the  lyniphf^id  follicles 
of  the  stomach  and  intestines,  enlargement  and  softening  of  the  spleen, 
and  occasionally  pei-sistence  of  the  thymus,  may  occur.  Dr  Green- 
how  spjke  of  the  prominence  of  the  lymphoid  follicles?  of  the  intestinal 
tract  as  one  of  the  characteristic,  though  perhaps  not  quite  itivarialile 
lesions  of  the  disease. 

Pigmentation  of  the  peritoneum  b;is  been  recorded  in  a  few  isolated 
instances,  but  is  prol>ably  the  result  of  intlamniation,  and  not  therefore 
of  au}^  special  imptirtanco.  Sinjilar  change  is  not  met  with  in  other 
serous  membranes.  Pigmentation  of  the  pia  mater  (24)  has  once  been 
observed  ;  hut  here  again  it  may  p>ssil>ly  have  been  fine  to  some  accidental 
or  concomitant  cause,  such  aa  the  melaiuemia  of  ague. 

Pigmentation  of  the  peritoneum  and  mucous  mcmhrane  of  the  iutesline 
occurred  in  a  case  of  Addison's  disease  under  Dr.  Allchin  (7) ;  there  were 
old  pcritoncfd  adhesions,  but  the  specimen  is  quite  free  from  any  ulceration. 

Annttnttiral  distrihuikm  of  aitaneoHS  pujmrut  in  Addmrns  di^th'ifi, — 
Microscopically  the  pigment  is  found  in  the  cells  of  the  stratum  Malpighii, 
the  more  superficial  layers  of  the  epideiinis  being  quite  or  almost  free 
from  any  pigment. 

The  dermis  shows  a  few  pigmented  cellsj  "  cairier  cells,"  which,  it  is 
thought,  convey  the  pigment  from  the  blooil- vessels  of  the  dermis  to  the 
stratum  Malpighii.  These  wandering  cells  are  fonml  around  the  vessel 
in  the  suj>erficial  parts  of  tlie  dermis,  where  they  alisorb  pigment  from 
the  bloml- vessels,  the  mmle  of  al (sorption  being  doubtfuL  That 
hccraoglobin  is  not  absorbed  directly  is  shown  f)y  the  absence  of  iron 
from  the  pigment  of  the  skin,  both  in  normal  conditions  and  in  Addison's 
disease.  If  eventually  the  pigmentation  of  normal  skin  is  derived  frfmi 
the  lilocwi  pigment,  very  considerabfe  metabolism  must  intervene.  Possibly 
the  skin  pigmejit  is  not  derived  from  that  of  the  l«k^o<l,  hut  is  manufactured 
by  the  activity  of  the  cells  of  the  tissue,  which  itself  depemls  on  the  supply 
of  lymph.  This  stqjply  of  nutrient  lymph  woulil  in  its  turn  \'iiry  with 
the  conditions  of  the  neighbouring  vessels. 

Further,  it  has  been  suggested  that  the  pigmentation  of  Addison  s 
disease  is  due  to  an  increased  formation  of  pigment  in  the  stratum  Mal- 
pighii  depending  on  excessive  or  altered  nervous  stimidation  ;  but  it  is 
evident  that  it  is  extremely  difficult  to  ebminate  vascular  changes  as  a 
factor  in  pigmentation,  since  in  all  probability  increased  nen^ous  stimulation 
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and  increased  functional  activity  of  the  skin  would  lK>th  be  accoii}paiyeiil<T 
vascular  dilatation.  The  existence  of  special  nerves  influencing  yi% 
mentation,  through  their  action  on  cells  like  cliromatoblasta,  baAOOljis 
been  proved* 

The  view  that  the  pigmentation  is  due  to  an  increasecl  nippifW 
liloo^l  pigment  pissing  into  the  skin  as  a  result  of  furictiotial  «-r  Cffjpuik 
chiinges  in  the  vessel  walls  is  perhaps  that  gcnenillv  accepted. 

SUmitmi  of  the  pujmeni  on  ike  tnuctnts  mrmifnifu^- — According  to  Dr. 
Oreeidiow,  the  pigment  in  the  tongue  is  found  in  the  same  Uyrr  a*  m 
the  skin  ;  namely,  the  stratum  Malpighii  or  mucosuni,  Haddon  fauml 
the  pigment  quite  /is  plentiful  in  the  corium  as  in  the  etratuni  miieoMUB 
of  the  hnccal  murous  memhrane.  Tizzoni,  in  the  pigroentatitiii  produeed 
expenmeotidiy  in  tlni  Iniccal  mucosa  of  mishits,  found  pigrtierit^  cuiier 
cells  in   the  corium,  and  pigment  in  the  deeper  layeii^  of  the  atnUni 

EQUCOSUnL 

Dr.  Dixon  Mann  draws  a  sharp  distinction  between  pignicntAtion  of 
the  mucous  membrane  and  that  of  the  skin.  Pigmentation  of  mm 
membranes  is  not  general ;  it  requires  ccrtiiin  local  conditions  (fricii 
local  hvpenfc-mia)  for  its  develupment,  and  the  pigment  has  a  diffcrttit 
histological  site.  The  cui  ium  contains  pigmented  carrier  cell-s  fts  is  th» 
case  in  the  skin,  but  the  stmtnm  mucmuni  contains  no  pigment*  poeablj 
Itecause  the  cells  composing  it  do  not  have  the  tinger-like  proccesos  wliidi 
in  the  skin  are  thought  to  receive  the  pigment  from  the  carrier  ei*Jk 
W!uvn,  exciq>tionally,  pigment  was  fonnd  in  the  stratum  mucosiun,  it  wm 
seen  to  be  not  in  but  between  the  cells. 

pATintLtH;Y, — The  association  between  the  morlnd  lesions  on  ikt 
adrenals  and  the  characteristic  symptoms  of  jVddison's  disease  has  givca 
rise  to  much  discussion.  There  are  two  distinct  theories  which  require 
considemtion. 

The  nervous  theory  of  Addison's  disease. — The  early  experimental 
work  of  Phillipcaux,  Harley,  and,  more  reeently,  of  Tix^^ni,  pointed 
to  the  absence  or  unimportance  of  any  function  on  the  part  of  the  supra- 
renal l>o(lies.  This  negative  view  of  the  functions  of  the  suprarenAl 
bofiies  held  the  field  from  Addison's  discovery  until  quite  recent  times. 
On  such  a  physiologtcal  Iwisia  the  connection  between  disciise  of  the 
suprarenal  capsules  and  Addison's  ch'sease  was  explained  by  the  secondjir\' 
m(>rl>i<l  changes,  induced  by  the  lesiuns  of  thu  suprarenal  bodies,  in  tlie 
neighbouring  semilnnar  ganglia,  solar  plexus,  and  sympathetic  nen*e^ 
This  coTU!eption  will  lie  for  ever  asswiated  with  the  name  of  Sir  Sainiiel 
Wilks.  It  was  kised  on  post-mortem  investigation,  showing  the  sprcsiil 
of  inflammation  from  the  tuberculous  suprarenal  bodies  to  the  scmQuniir 
ganglia  and  other  branches  of  the  sympathetic. 

Dr.  Oreenhow  inferred  that  ut  least  al!  the  more  imptirtant  ftsaturea 
and  prominent  symptoms  of  the  disease  were  due  to  morbid  changes  in 
the  nerves,  the  chariges  in  the  nerves  being  first  of  the  nature  of  irritation 
and  liitcr  of  atrophy.  The  collapse  and  the  extreme  stjite  of  debility  art 
thus  explained  as  the  result  of  the  altered  condition  of  the  symjiitthertic  in 
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the  abdomen.  The  vomiting  and  pigmentation  are  referred  to  the  direct 
irritation  of  the  sympathetic  by  the  caseons  material  m  the  suprarenal 
bodies,  or  to  the  same  cause  acting  letlexly  throngh  the  cerebro-spinal 
Bystem. 

Tbo  view  of  Wilks  and  Greonhow  may  be  summarised  thus :— The 
lesion  is  primary  in  the  suprarenal  botlies,  and  always  of  the  same  nature  ; 
while  the  symptoms  of  the  disease  are  due  to  the  secondary  efleet  on  the 
adjacent  aym|5athetie,  the  solar  plexus,  and  the  semilunar  ganglia.  Arnaiid 
and  AJexais  aeeopted  the  principle,  hut,  by  limiting  the  ner\  ous  changes 
to  the  ganglia  in  the  iibroiis  capsule  of  the  adrenal  bodies,  they  were  able 
to  explain  the  fiict  that  in  Adiiison's  disease  the  solar  plexus  and  semi- 
lunar gangba  may  be  healthy, 

A  natural  modification  of  these  views  is  that  Addison's  disease  is  due 
to  changes  in  the  abdomiua!  ganglia  and  sympathetie,  which  may  bo  due 
to  disease  of  the  supnirenal  bodies^  hut  are  independent  of  a  special, 
or  indeed  of  any  lesion  in  them.  This  theory  was  supjiorted  by  Jaceouil^ 
von  Kahlden,  and  others,  from  the  clinical  antl  morbid  anatomy  points  of 
view,  and  by  the  experimental  researches  of  Tizzoni.  It  has  been 
suggested  that  the  iiritation  of  and  subsequent  changes  in  the  ganglion 
cells  and  sympathetic  fibres  enclosed  in  the  fibrous  capsule  of  the  supra- 
renal liodies  give  rise  to  the  symptoms  of  Addison's  disease  (6).  In  this 
way  the  nervous  theory  of  Addison  s  disease  can  l>o  uphelrl  even  in  cases 
where  the  semilunar  ganglia  and  alxloniinal  symimthetic  are  not  fotmd  to 
have  undergone  any  abnormal  change.  The  comparative  rai-ity  of  these 
ganglion  cells  in  the  capsule  of  the  organ  renders  this  view  unlikely,  and 
in  any  case  it  would  not  explain  the  symptoms  when  the  capsules  are 
merely  atrophied.  The  unimportance  of  the  part  played  hy  the  supra- 
renal IxHiies  themselves  was  carried  to  an  extreme  liy  Semmola.  lie 
belie\'cd  that  not  only  hatl  changes  in  the  suprarenal  bixlies  nothing 
to  do  with  Addison's  disease^  but  that  also  when  they  did  exist,  they  were 
trophic  lesions  due  io  disease  of  the  nerves  which  presided  over  their 
nutrition. 

The  nerv'ous  theory  does  not  exphiin  the  mmiertms  crises  recorded  of 
typical  Addison  s  disease,  in  whicli  special  attention  has  Ijeen  j>aid  to  the 
condition  of  the  semilunar  ganglia  and  adjacent  sympathetic,  and  in  which 
they  have  been  found  to  be  normal ;  since  continued  im  tat  ion  could  not 
last  for  any  time  without  setting  up  local  inflammatory  changes.  Still 
lesa  does  it  explain  the  occurrence  of  the  symptoms  of  Addison's  disease 
associated  with  simple  atrophy  of  the  adrenal  l>odies. 

Conversely,  there  arc  numerous  examples  of  slow  irritation  of  the 
alxiominal  symi«ithetic  by  enlarged  glands,  spinal  caries,  surgical  and 
tuberculous  kidney,  al»dominMl  aneurysm,  and  chronic  peritonitis,  where 
no  symptoms  of  Addison^s  disease  appeared,  except,  perhaps,  some  pig- 
mentation. 

Experimental  cutting  of  all  the  nervous  connections  of  the  supra- 
renal btidy  does  not  give  rise  to  the  symptoms,  produced  either  by  its 
removal  or  by  ligature  of  its  efferent  vein  (Thirofoix),  whicli  are  some- 
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wbat  analogous  to  thoso  of  Addboti's  disease  in  man.  Exj^tem&enul 
removal  of  the  celiac  plexus  leads  to  rapid  emaektion,  low  tempeimtiiit, 
<liniiimtioii  in  the  amount  of  the  urea  iti  the  urine,  acetonuria  (tkoog^ 
tbis  is  dii^putedX  and  aceton^emic  coma.  These  results  do  n*»t  fftip|nn 
the  view  tlmt  Addison's  diseiiso  is  ih\^  simply  and  solely  to  :  tj| 

and  destructive  lesion  of  the  symptithetic  ai\>und   the  eupmi-  jcc 

As  has  been  already  seen,  the  nervous  theory  is  untenable,  at  any  nii 
in  any  exclusive  sense,  for  the  symirathetic  in  the  neighlxjurhood  of 
the  suprarenal  bodies  is  not  constantly  allcred. 

The  theory  of  suprarenal  inadequacy. — If  the  purely  nerious  ihcoiy 
of  Addison's  disease  carniot  lje  rcci>nciled  with  the  facus,  attention  mini 
he  directed  to  Addison's  first  and  original  view,  that  the  syniptoms  of  d» 
disease  are  due  to  interference  M'ith  the  functional  acti\Tty  of  the  siipo^ 
renal  bodies.  This  is  to  s/iy  in  other  words  that  Addison's  disease  U  tlto 
outcome  of  supmrenal  inadeqnacy.  Before  considering  the  ftinctionii 
activity  of  the  suprarenal  lKjdie«  it  will  lie  well  to  clenai*  the  ^nuaid  W 
in^[inring  whether  the  facts  of  morltid  anatomy  are  consistent  with  lb« 
hypothesis  that  Addison's  dise^ise  is  due  to  interference  with  or  Ion  i4 
function  of  the  suprarenal  hodies. 

Bmrimj8  of  mwrbil  anatomif  on  the  thtwy  of  adrenal  inad^utey. — 
It  is  known  that  destructive  tuberculous  lesions  and  atrophy  of  lk« 
suprareuLil  bodies  may  give  rise  to  the  symptoms  of  Addison'a  disease. 

Bnt  the  following  ol*jections  niiiy  be  raised  to  the  theory  erf  sotti^ 
renal  inadequacy  ; —  9^1 

(a)  The  existence  of  cases  where  after  death  the  suprarenal  bodlaiVIl 
found  to  be  extensively  destroyed  by  tubercle  or  new  growth,  and  k 
which,  nevertheless,  dotinite  clinical  symptoms  of  Addison's  disease  hate 
been  alisent  during  life,  (b)  That  there  are  cases,  clinically  of  Addkun'i 
disease,  in  which  [K>st-mortem  caseation  of  cotnparativ^ely  small  aroountia 
found  in  the  3U{>rarenal  capsules — jMjrhaj^s  only  in  one,  and  in  which  thi 
amount  ui  damage  is  even  less  than  in  cases  which  have  presented  do 
sign  of  Addison  8  disciisc*  Sitice  a  conqmratively  small  part  of  iht 
available  suprarenal  substance  is  thus  rendered  fnnctionleas,  it  has  been 
argued  that  the  concomiumt  sympt<jms  cannot  l>e  due  to  abolition  of  ihn 
fuin?ti<m  of  the  organs.  And  ('),  lastly,  that  there  are  examples  of 
Addison's  disease  in  which  the  suprarenal  c^jisules  themselves  are  healtbr, 
though  the  surrounding  synijiaihetic  nerve  plexuses  and  semilunar  ^nglit 
are  involved  in  dense  adhesions  or  in  a  growth,  such  iis  lymphadenoma. 

In  reply  to  these  objections  the  following  considerations  may  bt 
brouglit  forward  • — 

(a)  In  crises  where  the  organs  are  extensively  destroyed  by  tubercle, 
or  invaded  liy  new  growth,  the  ;djser*ce  of  symptoms  may  lie  explaintd  to 
two  ways  :  (a)  the  change  in  the  adrenal  bodies  is  usually  a  deconiknr 
result  of  advajjced  disease  in  other  organs,  which  kills  the  jjatient  befoK 
the  symptoms  of  Addison*s  disease,  usually  a  chronic  alfection,  have  time 
to  develop,  (fi)  That  some  compensation  for  the  destruction  of  tJit 
euprareiml  glands  is  present  in  accessory  supmrenal  bodies,  and  that,  m 
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in  the  case  of  tbo  thyroid  gland,  symptoms  due  to  the  deatmction  of  tho 
jnain  glands  arc  thus  avoided. 

1  {h)  In  reply  to  the  objection  that  when  the  lemon  of  the  suprarenal 
substance  is  not  of  considerable  amount  the  remaining  part  of  the  organ, 
if  bealthy,  should  pnxlnce  compensiition^  and  thus  prevent  the  devcloi> 
ment  of  symptoms,  it  may  be  mged  that  faibire  in  this  power  of  compen- 
sation may  Ije  dne  to  inherent  want  of  vitality,  to  concomitant  atmphy, 
or  possibly^ — and  this  is  a  point  requiring  investigation — to  an  interference 
with  the  efferent  vessels  by  the  tuberculous  growth.  The  common 
tuhercuious  c^oseous  change  always  begins  in  the  medulla,  and  thus  might 
Ciisily  obstruct  the  vascular  and  lymphatic  connections  of  the  organ,  and  so 
render  it  impotent,  even  though  a  sufficiency  of  secreting  gland  tisane 
were  left.  For  it  shoidd  be  noted  that  the  medulla  is  the  part  of  tho 
organ  which  provides  the  active  secretionj  the  function  of  the  cortex  not 
being  yet  known, 

(c)  In  the  few  cases  of  Addison's  disease,  where  tho  suprarenal  bodies 
are  described  as  healthy,  Avhile  the  sympathetic  and  semilnnar  ganglia 
were  involved  in  dense  adhesions  or  in  a  growth,  it  is  i^ssible  that  the 
vessels  and  lymphatics  of  the  suprarenal  capsules  were  thus  interfeied 
with  J  and  so  the  organs  w^ere  practically  placed  outside  the  circulation 
and  rendered  functionless.  The  sequence  of  events,  then,  may  be  com- 
pared to  Boi net's  experimental  ligature  of  the  pedicle  (and  veins)  of  tho 
suprarenal  bodies,  with  its  restdting  fatal  toxic  effects.  Hence  it  may 
be  conclufied  that  obstruction  to  the  elTerent  vessels  of  the  suprarenal 
capsvdc^  is  a  possible  cause  of  Addison's  disease.  The  facts  of  morbid 
anatomy,  then,  appear  to  be  compatible  with  tho  view^  that  Addison's 
disease  can  be  explained  by  suprarenal  inadequacy. 

Phf/siolo/jf/  of  th4i  mpmrmal  bodies. — Brown-Scquard  (10)  showed  in 
1856-1858  that  the  suprarenal  bodies  are  necessary  to  life,  and  that 
when  depiived  of  them  animals  die  rapidly.  This  ohservation  has  been 
amply  confirmed  by  subsequent  observers.  In  cases  where  their  removal 
hits  not  led  to  a  fatal  n-sult,  it  is  probable  either  that  the  glands  were  not 
entirely  removed,  or  that  accessory  suprarenal  bixlies  were  pi'esent,  which,  as 
Stilling  has  shown,  are  ca|>al>le  of  undergoing  corapensjitory  hypertrophy. 

As  the  result  of  all  modern  worl^  it  is  clear  that  the  snprarenal 
bodies  are  active  functional  glands.  This  is  not  the  place  to  describe  in 
detail  the  physiology  of  suprarenal  glands ;  for  this  the  reader  is 
referred  elsewhere  (21)  (43)  (45):  but  X^VQ  conclusions  as  to  the  fimction 
of  the  glands  are  possible  as  the  outcome  of  this  work.  (A.)  That  the 
suprarenal  bodies  arc  excretory  or  kataboUc  in  fn notion  :  that  they  pick 
up  and  remove  from  the  circulation  effete  IiIockI  pigment  and  toxic  bodies, 
and  destroy  them.  (B.)  That  these  organs  are  secretory  or  anabolic  :  that 
they  manufacture  some  fluid,  an  internal  secretion  which  passes  into  the 
blood-vessels  or  lymphatics,  and  is  of  use  in  the  economy. 

Addison^s  disease,  then,  is  either  an  auto- intoxication  duo  to  the 
deficient  excretory  activity  of  the  suprarenal  capsules,  or  the  result  of  an 
inadequate  internal  secretion  on  their  part. 


A.  That  Addvian's  dm^sr  is  an  auk^ntmk'iihn  due  to  inwltquate  cBBcrovi 
activity  oj  Ike.  sujmiretuil  bodies. — Of  this  fii-st  alternative  thers  ii  m 
proof.  Dr,  MacMimii  (30)  believes  that,  normally,  ha'm'  '  '  :iiid  liiil» 
htematiiis  become  cbangcd  into  htt-^mu<:hmmogeii  in  the  -  i.U  bodiA 

Ha^mochromo^cn^  according  to  him,  is  blood  pi^:(ment  in  ati  ex€TH«T 
stage  and  ii  found  also  in  the  bile.  He  hoMs  that  in  Addi^oaa  ium^ 
the  failure  of  this  function  of  the  supraremU  bodie-s  is  fihown  by  tfc? 
presence  of  a  pigment — urohsematoporphyrin — in  the  urirwL  Tbii 
body,  which  Mac M mm  also  found  in  various  other  comlttiofw»  hm 
been  shown  not  to  be  a  definite  chemical  botly,  but  U»  \*q  a  mixtitn 
of  a  larger  quantity  of  ha?matoporphyrin  and  a  smaller  quaotltj  U 
urobilin  (15),  both  of  which  are  among  the  normal  urinary  pigmenCt.  h 
has  also  been  shown  that  the  urinary  pigments  are  not  increttMd  id 
Addison's  disease,  and  that  hsematopoi'[>hyrin  may  only  be  present  »  i 
trace  (IG).  It  is  highly  improl^iblcj  therefore,  that  the  suprareoal  bodici 
have  any  action  on  the  effete  bloo<l  pigments. 

What  evidence  is  there  that  the  suprarenal  bodies  remove  toxk  nilk' 
stances  from  the  circulation  and  then  destroy  them  7  L&i^  doiei  «( 
suprarenal  extract  certainly  kill  atnmaU^  and  Abelous  and  Langlois  find  tfat 
if  the  suprarenal  bodiea  are  removed  from  an  animal  the  blood  hecames  todie 
to  other  animals,  of  the  same  species,  the  suprarenal  capsules  of  which  h»vt 
been  removcdj  the  transfused  animals  dying  sooner  than  they  Dtliflnrw 
would.  Blood  from  a  few  control  animals,  dying  from  other  caQMi^  £d 
not  appciir  to  possess  this  toxic  etFect ;  but  more  observations  are  requirfd 
as  to  the  question  whether  the  Idood  of  dying  animals  is  toxic  or  ^Uak. 
It  is  conceivable  that  this  toxiemie  condition  was  the  result  of  a  saqmiBQQ 
of  the  excretion  of  poisonous  bodies  by  removal  of  the  aitpnnoil 
capsules.  But  Tizzord  and  Nothnagel  crushed  the  suprarenale  and  left 
them  to  bo  absorbed  without  any  residting  signs  of  toxaemia  ;  so  ihMl,  it 
any  rate,  the  suprarenal  bodies  do  not  contain  the  poisonous  substanon 
which  they  might  be  supposed  to  remove.  This  same  bypotheoi  if 
further  opposed  by  the  experiments  of  Abelons  and  LangloiSy  who 
showed  that  the  toxaBmia  due  to  ablation  of  the  organs  can  be  counter 
acted  by  injection  of  suprarenal  extract.  Now,  if  the  suprarenal  bodiet 
excrete  a  poison  which,  when  accumulating  in  the  blood,  gives  rise  ta 
toxic  symptoms^  injection  of  suprarenal  extract  should  increase  these  tozk 
effects. 

These  two  observations,  then,  are  both  opposed  to  the  hypothesis  th*l 
the  suprarenal  bodies  excrete  a  poisonous  substance.  On  the  other  hand, 
it  is  known  that  injection  of  verj^  large  quuntitiea  of  suprarenal  extract, 
equal  to  several  times  the  weight  of  the  suprarenal  bodies,  pn^  '  '''^tk 

Now  this  at  first  sight  might  seem  to  tend  in  the  opposite  (i  ,  hut 

it  does  not  really  do  so.  It  only  proves  that  an  abnormal  and  |KtboiioQl 
dose  of  suprarenal  extract  or  secretion  h;is  been  used. 

Again,  Abelous  and  I^nglois  showed  that  after  removal  ol  the  supn^ 
renal  boflies  a  toxic  body,  with  properties  like  curare,  appears  in  the 
blood*     But,  on  the  other  hand,  Schafer  and  Oliver  (45)  found  that  the 
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effect  of  suprarenal  extract  was  not  at  all  comparahle  to  that  of  curare. 
^hese  two  experiments  arc  not  contradictory  :  they  only  show  that 
^the  body  or  bodies  extracted  from  the  snpnireoal  capeulcs  are  not  the 
'Same  as  those  present  in  the  blood  of  animals  whose  iulreiials  have  been 
removed.  This  is  a  strong  argument  against  the  hypothesis  that  the  supra- 
renal Iwdies  are  excretory  glands. 

There  is,  then,  no  satisfactojy  evidence  that  the  snprarenal  bodies 
remove  effete  blood  pigment  from  the  blood,  or  absorb  toxic  bodies  and 
render  them  harmlesa. 

B.  llutt  A(hhwn!s  disease  ts  due  to  an  hmdeqivate  sca^ethn  (m  t/ie  fiart 
of  ilie  supra r mat  bodies. — Since  the  fnnetion  of  the  suprarenal  bodies  is 
not  excretory  we  are  left  with  the  alternative  view  that  they  are  secretory 
glantls  providing  an  internal  secretion  Hke  the  thyiwd.  The  researclie^ 
of  Abelous  and  Langlois  and  of  Schafer  and  Oliver  form  the  Iwisis  for  this 
belief. 

Abelous  and  Langloia  come  to  the  crinclusion  that  the  internal 
secretion  normally  antiigoniscs  or  renders  harmless  toxic  bodies  formed  by 
the  general  metabolism^  but  especial!}'  in  the  muscles  of  the  body.  On 
removal  of  the  suprarenal  bodies  these  toxic  sulistjinccs  accumulate  in 
the  body  and  give  rise  to  an  auto-intoxication.  They  compare  the  action 
of  these  poisonous  substances  to  that  of  curare.  In  the  light  of 
these  views  Addison's  disease  might  again  be  regartled  as  an  auto-intoxi- 
cation which,  extept  in  the  way  in  which  it  is  produced,  is  the  sjime  as 
that  which  would  result  from  an  accumulation  of  poisons  not  excreted. 

Schafer  and  Oliver  have  shown  that  the  mudidla  of  the  suprarenal 
bodies  yields  a  substance  possessed  of  marked  physiological  properties : 
it  increases  the  tone  of  muscular  tissue  generally,  and  especially  of  the 
hciirt  and  arteries.  Hemoval  of  the  suprarenal  bodies  le^ids  to  extreme 
muscular  weakness  and  loss  of  tone  in  the  vascular  sj'stem.  On  these 
data  Addison*s  diseiise  is  a  condition  of  general  atony  and  apathy  due 
to  absence  of  tho  internal  secretion  of  the  supraremd  bodies,  which 
nominally  keeps  up  the  vascular  and  muscular  tone  of  the  bcMly, 

To  recapitulate.  The  nervous  hypothesis  of  Addison's  disease  as  an 
exclusive  explanation  of  the  symptoms  has  already  been  shown  to  bo 
untenable.      The  two  remaining  hypotheses  are — 

(i.)  That  it  is -an  auto-intoxication  due  either  (ti)  to  imperfect  excretion 
on  the  ]iart  of  the  suprarenal  bodies— the  objections  to  this  -view  have 
already  l>cen  stated  at  length ;  or  {b}  to  a  deficient  internal  secretion  on 
the  part  of  these  glands. 

(ii.)  That  it  is  merely  a  condition  of  atony  due  to  an  absence  or 
deficiency  of  the  normal  internal  secretion. 

Tbo  two  hypotheses  which  arc  based  on  an  inadequate  internal  secretion 
of  the  glands  will  now  be  stated, 

Thut  Addiwn's  di.^euse  is  an  aufo-intoHcation. — Since  there  is  no  evi- 
dence that  the  suprarenal  bodies  are  excretory,  this  theory  implies  that 
as  a  result  of  a  deficient  internal  secretion  a  toxa?ndc  condition  results. 

It  is  conceivable  that  the  internal  secretion  might  normally  antagonise 
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toxins  resulting  from  the  metabolism  of  the  l>ody  generally  in  se^al 
ways — (n)  In  a  mannor  analogous  to  the  neutralisation  of  xn  add  % 
an  alkali ;  of  this  there  is  no  proof*  {h)  By  exerting  a  fcimciit&i 
action  oti  these  hypothetical  toxins  and  destroying  thenu  Schiiff 
and  Oliver's  researches  are,  however,  opposed  to  the  view  that  Um  irM 
principle  of  the  internal  secretion  is  a  ferment,  so  this  hypothitti  fiA 
to  the  ground,  (f)  By  regidating  the  metabolism  of  the  tisooii  ui 
preventing  their  running  riot  and  producing  ahnc»rmal  or  toxic  b(idi» 
{ti)  By  increasing  the  resistance  and  defensive  powers  of  the  cells  of  die 
body,  including  the  white  blood  corpuscles,  so  that  they  are  M»  tt 
withstand  the  poisonous  bodies  possibly  resulting  from  the  general  wB^ 
bohsnx  of  the  body,  and  to  destroy  them* 

Of  the  two  latter  \ii'W8  there  is  no  proof  in  either  directicHi,    Tk 
symptoms  of  Addison's  disease  are  so  far  analogous  to  those  of  di« 
to  a  toxic  condition  of  the  blood,  such  as  uraemia  and  pemiciotw 
as  to  suggest  that  the  disease  is  a  toxcemia. 

The  extreme  debility  may  be  considered  either  as  a  result  of  & 
condition,  or  as  a   stat-e  of   atony   due  to  the  absence  of  a  neceittrj 
stimulus.     The  vomiting,  gastro- intestinal  disturbances,  and  pigmentitkn 
point  rather  to  some  positive  irritation  than  to  a  mere  absence  of  a  lionttl 
stimulus. 

The  experimental  basis  for  the  opinion  that  Addison's  disease  if  la 
auto-intoxication  consists  partly  in  the  observation  that,  after  the  rem<ml 
of  their  suprarenal  capsules,  animals  die  with  symptoms  resembling  eufvt 
poisoning  (Abelous  and  Langlois).  It  has  Iwen  shown,  however,  that  tb« 
motor  nerve  endings  arc  not  pitndyscd  even  up  to  the  time  of  dciUii 
(18).  The  auto-intoxiciition  theory  has  been  sii|tf)firted  on  the  grcxind 
thiit  the  blood  of  animals  from  which  the  supraren?d  capsules  have  bees 
removed  is  toxic  for  other  animals  who  have  undeigono  the  same  Opm- 
tion,  hastening  their  death ;  while  blood  from  an  animal  dying  from  • 
different  cause  did  not  accelerate  the  fat^l  tennination.  Schiifer  (41), 
however,  has  pointed  out  that  it  is  probable  that  the  blood  of  any  animal 
dying  slowly  becomes  toxic,  and  that  acapsuled  animals  would  be 
especially  susceptible  to  it,  Until  we  have  further  evidence  on  this  tMAjj 
it  is  not  satisfactorily  proved  that  the  blood  of  acapsaled  animals  becoi^^| 
specifically  toxic.  •  ^^ 

If  Addison's  disease  is  an  auto*intoxication  the  urine  should  coDtain 
the  toxic  material,  since  the  kidneys  are  pmctically  always  h**ahhy,  and 
arc  not,  as  in  uriemia,  intapalile  of  perftirming  their  excretory  function 
properly.  Here  a  sufficient  anioutit  of  evidence  is  unfortunately  wzinling. 
Schafer  and  Oliver  have  found  that  extracts  from  the  uj  ine  of  jiatieuu 
suffering  from  Addison's  disease  have  the  same  effect  as  normal  tlri]ia» 
Geoffredi  and  Tinno  have  foimd  the  toxic  coefficient  of  the  urine  in» 
creased,  but  this  was  in  a  case  where  there  was  in  addition  ca^eotts 
tuberculous  pneumonia:  so  that  no  real  importance  can  be  attached  toUiSi 
observation.  Xeurin  has  been  said  to  be  present  in  the  urlne^  and  Uie 
phenomena  of  the  disease  have  been  referred  to  its  action  (33),     Thii 
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^M^t^ment  espeeiully  is  in  need  of  more  geiienil  cotifirtiiation.  More 
^^pB<'^ently  Muhlmaun  has  put  forward  tbe  view  that  the  symptoms  of 
^  Addison  s  disease  are  due  to  chronic  poisoning  with  pyrocatechin.  ^lore 
■  extended  observations  are  required,  and  until  they  are  fortbcoming  judg- 
^  ment  must  lie  suspended.  Thut  Addison's  disease  is  an  auto  intoxication 
no  doubt  an  attnictivo  supposition,  but  as  yet  there  is  but  little 
aitive  evidence  to  supiwrt  it 
That  AildisotiB  disease  is  a  condition  of  atony  dm  to  absence  of 
stimniutinfj  effect  of  t!ie  internal  serre&m  of  the  snpmrtnal  glattds. — 
L*bafer  and  Oliver  have  shown  tliat  tbe  medulla  of  tbe  suprarenal 
*!ie3  provides  an  internal  secretion  which  exerts  a  marked  tonic  eti'ect 
the  muscular  system,  especially  on  the  heart  and  blood-vessels ;  while 
&moval  of  the  supmrena!  bodies  leads,  as  might  be  expected,  to  an 
ttreme  condition  of  want  of  muscular  tone.  They  also  found  that  the 
iprarenal  capsules  in  Addison's  disease  did  not  contain  any  of  this  active 
nciple.  From  these  data  it  appears  probable  that  Addison^s  disejise  is  a 
audition  of  debility  due  to  au  absence  of  the  internal  secretion  normally 
ipplied  by  the  suprarenal  bodies. 

It  should  be  remembered,  however,  that  we  are  m  yet  far  from  a  full 
understanding  of  the  method  of  action  of  internal  secretions.  The 
secretion  of  the  suprarenal  l>odiea,  by  its  interactjun  with  other  glands, 
might  produce  the  equilibrium  we  know  as  health.  Absence^  deficiency, 
or  j>erversion  of  the  suprarenal  secretion  appears  to  lead  to  a  profound 
disturbance  of  normal  processes  in  the  body.  This  disturlMince  might 
easily  lead  to  the  production  or  accumulation  of  poisons  in  the  system — 
in  other  words,  to  an  auto-intoxication.  The  problem  is  a  complex  one, 
and  at  present  the  data  for  solving  it  are  wanting. 

To  sum  up.  Addi.son's  disease  is  due  to  an  inadequate  supply  of 
suprarenal  se<;retion.  But  whether  the  deficiency  in  this  internal  seL-retion 
leads  to  a  toxic  condition  of  the  blood,  or  to  a  general  aton}"  and  aimthy, 
is  a  question  which  must  i-emain  open.  It  shoidd  be  added  that  Byrom 
Hrarawell  and  Boinet  have  recently  argued  in  favour  of  Addison's  disease 
being  due  partly  to  direct  irritation  and  neuritis  of  the  sympathetic  and 
partly  to  suprarenal  iujulequacy.  According  to  this  view%  the  nervous 
and  insufliciency  theories  are  combined,  and  neither  is  exclusively  nght 
or  wTong. 

Onset — The  onset  of  the  disease  is  generally  insidious  and  not 
marked  by  any  special  symptoms  or  features.  The  patient  has  been 
gradually  losing  energy  and  strength  for  a  considerable  lime  before  seek- 
ing medical  atlvice,  which  he  does  perhaps  chiefly  for  the  relief  of 
gastric  symptoms.  Pigmentation  may  occasionally  precede  the  manifesta- 
tions of  constitutional  symptoms,  and  so  be  the  first  thing  to  l>e  noticed  j 
but  the  constitutional  symptoms  of  general  debility  and  gastro-intestinal 
irriudulity  usually  precede  it. 

In  a  few  cases  the  rapid  occurrence  of  severe  symptoma  may  suggest 
a  sudden  onset ;  it  is  probable,  he fievcr,  that  this  is  rather  a  well-marked 
exacerbation  in  the  course  ol  this  insidious  disease  than  absolutely  ita 


ssfi 


SyST£Af  OF  MEDICINE 


first  maf^ifestations.  The  apparently  acute  onset  of  Addison*!  imm 
has  been  known  to  follow  some  sudden  shock  or  depraMlig  etroimiBB, 
and  has  been  put  down  to  the  administration  of  a  seTero  pvgi  <v  b 
distress  or  worry. 

Symptoms.— P»^««la/ion  is  the  symptom  which  most  often  limH  | 
the  suspicion   of  the  disease.      Unfortunately  it  is   vanable  hoUl  in  ^ 
time  of  its  appeanuice  and  in  it>a  degree. 

Usually  it  follows  the  constitutional  symptomBy  und  *it  msf  ti^ 
occur  shortly  before  the  fatal  termination^  and  be  then  bnl  ^li(ih% 
marked  or  even  entirely  absent.  In  some  infrequent  itistmcsi  ill 
pigmentation  appears  to  precede  any  subjective  symptoms  by  jms%,  Ii 
a  case  of  Dr.  Munro's,  quoted  by  Dr.  Greenhov%',  there  was  an  iotcmlil 
seven  yenra  between  the  appearance  of  pigmentation  and  the  iHiiei  «l 
constitutional  symptrmis.  In  some  eases  it  is  so  marked  as  to  rvMttUi 
that  seen  in  the  dark  races ;  such  cases  are,  however,  rare ;  mor^  <to 
it  resembles  the  bronzing  of  sunburn,  or  the  dirty  sallow  tint  so  freqimiif 
seen  in  ass^ociation  with  dyspepsia  :  the  patient  himself  is  often  ijttfit 
unaware  of  its  presence.  It  may  attract  little  notice  even  on  the  pwt^ 
the  patient's  friends,  w^ho  are  generally  the  first  to  observe  it ;  or  fi 
may  be  put  down  by  them  to  exposure,  or  to  insufHcient  altentioa  )§ 
personal  eloaiiliness. 

The  pigmentation  is  an  exaggeration  of  the  normal,  it  bas^  gensnllf 
speakings  the  same  regional  and  anatomical  distribution,  and  i8  0nb}aetti 
the  same  influences,  being  increased  by  any  local  irritant  applied  10  At  1 
skin. 

Hilton  Fagge  (25)  thinks  it  probable  that  it  would  be  absent  tail 
patient  kept  in  the  dark.    This  experiment,  so  far  as  I  know,  has  not  In 
intentionally  tested;  but  the  light  to  which  patients  aiH3  exposed  mav  w 
well  play  a  part  in  determining  pigmentation  at  an  early  or  a  kte  i 
of  the  disease. 

It  would  l>e  interesting  to  know  whether  Addiaon's  disease  i 
been  observed  in  an  albino.     The  praUibilities  are  against  the 
re  nee  of  two  such  rare  conditions ;  but,  theoretically,  there  should  1 
pigm  en  tuition  in  such  a  case. 

Pigmentation  is  sometimes  almost  luiiversal,  but  is  UBually  partial, i 
is  then  first  noticed  on  the  face,  neck,  and  the  backs  of   the   haiuk  j 
fingers;  especially  over  the  joints,  where  it  throws  into  relief  tlie  1 
which  appear  remark^tbly  white :  in  this  last  point  the   pigmentati 
Addison's  disease  differs  from  that  of  the  dark  races,  which  it  olT 
closely  resembles. 

The  tint  of  the  face  is  of  very  varying  intensity,  and   conUiLsU  vitb 
the  sclerotics,  which  usually  appear  somewhat  aniemic      In  rare 
the  conjunctivas  show  foci  of  intense  pigmentation. 

The  staining  of  the  neck  and  face,  like  that  seen  occasionally  in  |flg- 1 
nant  women,  may  show^  considerable  irregularity  in  its  degree^  TWv] 
may  be  darkening  of  the  hair  during  the  progress  of  the  disettse^  ksti 
necording  to  Wilks  (57)  the  colour  of  the  hairy  scalp  is  aot  altersd; 
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■nd  tlie  same  is  true  of  tbe  skm  where  it  is  covered  hy  the  beard,  etc,, 
■fod  of  the  eyelids, 

B  The  lips,  along  the  line  where  they  come  in  contact,  may  in  some 
■Ulances  show  pi^^meiitation  ;  and  similarly,  as  the  result  of  irritation  most 
Hmmoidy  due  to  carious  teeth^  the  cheeks,  the  gnnis,  or  the  tongvio  may 
Keconie  pigmented.  PiginenULtion  of  imieous  surfaces  Is  often  absent. 
Bud  though  it  is  gencraliy  regarded  as  a  sign  of  considerable  \mIuo,  it  is 
fcrolmble  that  the  factor  of  local  irriUition  is  a  powerful  one  in  its 
Bevel  opment. 

■  Should  pigmentation  of  the  mucous  membrane  of  the  month  be  found 
■rithout  any  source  of  irritation,  it  niHy  perhaps  be  regarrled  fis  an 
fcxiiggeration  of  some  trace  of  the  condition  seen  in  Lascars,  in  bliie- 
fcimmcd  Negroe^  and,  exceptionally ^  in  healthy  pei*sons  (39).  A  similar 
fcxample  of  pcithologttal  reversion  to  a  past  type  is  seen  in  the  oceasiojial 
bccurrence  of  melanotic  sarcoum  of  the  palate,  oris  more  nearly  paialleled 
T>y  a  ease,  recorded  by  Dr.  Mott  (34),  of  a  melanotic  tumour  of  the  lip. 

The  tongue  may  show  purplish  inky  stains  ne^ir  the  free  border, 
Btain®  so  arranged  as  to  suggest  contact  m  iih  the  teeth  as  a  causal  factor. 
Passing  from  the  exposed  parts  of  the  body,  the  pigmentation  is  found 
on  the  dorsa!  surface  of  the  forearms  and  on  the  anterior  fobJs  of  the 
axillae ;  thesej  it  should  be  remembered^  are  iipt  normally  to  show  pig- 
ment a  ti  on. 

The  areolae  around  the  nipples  show  a  marked  alteration  in  tint,  com- 
parable to  that  seen  in  pregnancy  ;  but  of  course  the  glajidular  activity 
and  development  of  the  nianimiiry  veins  are  absent. 

The  lower  part  of  the  hnea  alba  may  beh'c  its  namCi  and  become  a 
dingy  or  brow^n  streak. 

The  genitals  and  groins  are  darkened  in  tint,  sometimes  to  a  marked 
degree.  It  is  sjiid  that  the  mucous  mcml>ranc  of  the  labia  minora  and 
vagina  may  present  changes  similar  to  those  seen  in  the  niDUth. 

The  dark  amas  pass  hy  a  gradual  tninsilioti  into  the  paler  jwirts  of  the 
skin  ;  the  pigmented  regions  ha^'c  no  sharp  margins.  If,  hnwever,  any 
pirt  of  the  cutatieous  surface  ha\  e  been  irritated,  as  for  example  by  a 
}>listcr,  the  resulting  increase  in  pigmentation  hiia  a  comparatively  sharp 
definition.  Parts  of  the  body  which  are  exposed  to  friction  or  pressure 
show  an  increased  pigmentation  in  an  esyn^cial  degree.  Thus  the  waist 
where  it  is  compressed  by  corset  or  belt,  the  knee  where  the  garters  are 
tied,  the  shotilders  under  the  braces,  or  the  prominent  vertebral  spines, 
pj-esent  a  darker  hue.  The  pnlms  of  the  hands  and  the  soles  of  the  feet, 
which  are  subject  to  as  much  if  liot  more  pressure  than  other  jiarts, 
are  very  rarely  pigmented. 

The  tissue  of  scars  remains  unaffected^  but  the  surrounding  skin  shows 
an  exaggenition  of  pigmentation.  I)r.  B,  Bramwell  has  reported  a  case 
in  which  the  pock-marks  of  variola  were  pignnrited. 

Dr.  Green  how*  attached  considerable  diagnostic  value  to  the  presence 
of  small,  well-defined  specks,  like  small  njoles,  on  already  discoloureil  |  art^ 
of  the   skin.     Dr.  S.   West   has  recently  recorded  a  c^iae   in  a  woman 
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wliicli,  in  1891,  wtis  diago'^srd  as  Addison^s  disease.      She  then  prBsnli^  I 
these  pignit^nt  spots ;    four  years  lat^r  she  came   under  treatment  k  I 
aiKcmru  second Jiry  to  menoiThagm;  the  skin  was  sallow^  i&lmost  lnuoii 
but  the   pigment  spol^  had  disappeared.      The  fwitieiit   tstiiy  litfe  U  | 
Addif!ion's  disease,  for  cases  of  longer  (hi ration,  even  lasting  for  l«ti  jwx 
have  lieen   recorded.     It  may,   however,  he   questioued    whethi!r  tkn 
spots  sliould  be  considered  pathognomonic  of  the  disoaSQ. 

Generally  speaking,  pigmenUition,  though  siiggcisting  tbf»  dmi*i  ■ 
not  of  itself,  ajwirt  from  constitutiorud  symptoms,  suiiicicnt  lowimati 
positive  diagnosis. 

The  presence  of  pigment  in  parts  of  the  body  not  availahle  fcircliinail 
observati(Mi,  and  its  histological  relations  in  the  tissues,  are  relemd  I* 
under  the  heading  of  morbid  anatomy. 

Adhtmku — This  is  perhaps  the  most  frequent  and  important  ol  tb 
constitutional  symptoms.  At  first  the  patient  is  easily  tired,  Dwir 
feels  rested,  even  after  a  long  night,  and  gradually  l>eeome8  ivorv  Aol 
more  indisposed  for  any  exertion,  however  slight,  whether  of  body  or 
mind.  As  the  disease  advances,  life  becomes  a  buiYleii,  hut  th«  waStm 
has  not  even  sufficient  vikdity  to  complain  of  its  weight*  ImpoUsieei 
seldom  refeiTcd  to  in  the  reported  cases,  but  is  probably  not  inlreqwoClf 
present.  The  muscular  feebleness  is  not  accompanied  8y  any  CTrw- 
sponding  emaciation  ;  there  are  no  signs  of  peripheral  ncuritia  TWi 
condition  of  invincible  languor  has  been  eompand  to  that  brottgbt  aboil 
by  the  action  of  a  poison  like  curare  in  a  minor  degree, 

Latiglois  {'11)  lays  stress  on  the  total  loss  of  sustained  mitaeular  c^lbrt 
which  distinguishes  AdiUson's  disease  from  phthisis  and  other  aitoei  c| 
great  debility.  In  fact,  in  cases  of  doubtful  diagnosis  he  reeuiiii 
recoui'se  to  Mosso's  ergogmph. 

Sjjmptoms  refcrahU  to  th^  nutalar  stfutem. — The  want  of  museular 
and  contractility  is  not  limited  to  the  voluntary  museleak      Th 
of  the  heart  is  greatly  enfeebled,  as  is  shown  by  the  small,  e^    '  wk 

and  ci»m[»ressible  pulse  which,  in  some  ciises,  may  even  bn  llJne^ 

eeptible  at  the  wrist 

The  temperature  is  generally  subnormal  and  the  eirtremities  cold,  lo 
that  the  patient^s  state  bas  been  compared  to  that  of  chronic  e(itb{Ma 
The  depressed  state  of  the  circulation  is  further  seen  in  a  tc*ndeiiey  tn 
syncope  j  especially  when  the  patient's  head  is  raised.  There  is  emaUm' 
able  danger  that  one  of  these  fainting  fits  may  prove  fatfd. 

Cardiac  weakness  is  also  sometimes  shown  by  palpitation  and  distrettri 
breathing  on  movement.  Sighing  and  yawning  are  sometimes  present 
An  offensive  or  cadaveric  smell  is  occasionally  noticed  to  eiuu.nate  from 
the  patient 

AUhougb  the  temperature  is  usually  below  normal  this  is  by  no  mmta 
universid  ;  MacMunn  and  others  have  drawn  attention  to  the  asst>cialic»ii  oj 
Addison  s  disease  with  fever,  which,  however,  may  not  appear  till  theitly 
before  death. 

Addison,  probably  from  the  fact  that  he  discovered  this  dise^e 
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■ooldrig  for  the  cause  of  pernicious  anfemia,  considered  aiia^miii  as  one  of 
fche  chief  symptoms.  Wilks  (57),  however,  expressly  states  that  neither 
■M  clinical  features  nor  tlie  poat-niortcm  api>earaiieo8  are  those  of  antemia  ; 
mxid  Osier  (40)  sny^  that  th«  hlood  eoiitit  is  usUidly  50  to  GO  per  cent  of 
phc  narmal.  It  is  true  that  the  contiast  of  the  bronzed  skin  with  the 
hclerotie:^,  which  are  usually  pearly,  may  give  the  impression  of  arnemia. 
ffiut  though  anieuiia  an<l  Addison  a  disease  may  coineide,  they  are  not 
hspecialty,  much  less  inseparably,  connected. 

I        The  suhjects  of  Addison's  disease  retain  about  as  much  sul>cutaneous 

Bat  as  they  liaii  l>efore  the  onset  of  the  disease.     They  may  ho  thin  or 

bparc  and  lose  weight,  but  they  do  not  become  remarkal>ly  emaciated. 

'         Git^tro-iuh'^tinfil  f<i/tiiptffitL<. — The  tongue  18  usually  clean  and  moists  but 

the  appetite  is  poor  and  may  be  capricious.     The  loss  of   the  healthy 

dej^ire  for  ftH>il  i^  an  early  symptom,  and  accompanies  the  insidious  onset 

of  general  debility  and  loss  of  tone.     In  the  later  stjiges  this  indlflerence 

may  j>;iss  into   positive   hjiithing.      Nausea  and   retching  are  generally 

met  with,      Vonn'ting  may  occur  throughout  the  course  of  the  illness,  but 

**is  rarely  absent  in  advanced  stjiges,  and  may  be  spontaneous,  and  so 

irrepressible  as  to  cause  death  from  exhaiLstion ''  (Greenhow).     Persistent 

hiccup  may  be  a  troulilesome  fe^iture. 

The  bowels  are  usually  confined,  but  severe  attacks  of  diarrhoea  may 
supervene,  and  are  sometime-s  so  uncontrollable  as  to  carry  the  patient  off. 
The  consti|xitIon  is  Imt  one  more  manifestation  of  the  general  loss  of 
nuiseular  lone  idre;idy  ref cried  to. 

Nervous  spftpitufLs. — The  general  loss  of  vitality  is  shown  by  the 
depressevl  functional  activity  of  the  nervous  system.  The  acuity  of 
vision  may  be  impaired,  flashes  of  light  may  pass  before  the  eyes,  and 
the  perception  of  auditory  sensations  is  sometimes  dulled.  The  mental 
processes  remain  clear  to  the  end,  or  until  a  final  coma  or  delirium  super- 
vene. In  such  a  condition  of  unconsciousness  signs  of  irritatitm  of  the 
nervous  system  may  show  themselves  in  inuj^cular  tvvitchings  or  rigidity, 
or  even  in  general  convulsions,  ileailache  and  vertigo  are  by  no  means 
rare,  and  are  most  often  associated  with  faintness.  Pain  is  sometimes 
complained  of  in  the  liad>s,  ami  is  often  present  in  the  loins,  epigastrium, 
or  hypochondriac  regions.  The  extension  of  inflammation  from  the 
adrenal  bodii^s  to  the  neighbouring  organs  and  tissues  is  probably 
responsible  for  nnieh  of  the  lumbar  pain. 

Urim; — There  are  no  constant  or  characteristic  features  in  the  unne. 
It  is  usULdly  nonnul,  or  slightly  diminished  in  amount,  though  tiiere  may 
be  polyuria.  All>nmin  an<l  sugar  are  absent.  As  an  occasional  result  of 
intestinal  disturbance  indieun  may  be  present  in  the  urine,  but  is  not  of 
any  further  significance. 

MacMunn  descriljed  a  pigment,  urohsematnporphyrin,  as  being  present 
in  the  urine  ;  tbis  btnly,  however^  is  not  a  flefinite  chemical  conipoun<l,  but 
is  a  mixture  of  a  large  ijuantity  of  hsematoporphyrin  with  a  smaller  quantity 
of  urobilin,  both  of  wliich  are  among  the  normal  urinary  pigtnents.  The 
observations  of  Thudichum  and  Dixon  Mann  show  that  there  is  a  diminu- 
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tion  rather  than  an  increase  of  the  urinary  pigmenta.  Cordoiie  Iim  r 
cently  descril)e<l  a  pigment  in  tho  urine  uf  cases  of  AdiJisoii'i  HtBut 
with  the  same  characters  as  the  mokula  of  the  akiii  and  of  adttoi. 
biircoraa. 

The  excretion  of  urea,  as  might  be  anticipated  from  the  dcfnHiQ 
metAlioiic  processes,  is  prohalily  (liniinishcd, 

Neunn  hiis  been  clescribcd  in  the  urine  liy  observers  < 
the  dise^ise  is  due  to  an  intoxication  set  up  by  this  budy,  i 
tion  rerjuires  further  conhmiation. 

CoiU$e  of  tlif  dki'um. — The  course  of  the  dii*ease  ift  not  uniform,  md 
though  progressive  ia  not  regidarly  so»  even  lu  the  same  iiKlividtiAl.  A» 
iu  pernicious  ami:imiii,  there  are  exaccrlationa  or  p;iroxysms,  during  wliicl 
all  the  syniptoms  become  accentuated.  After  ea<:h  of  ihene  criwei  t^ 
patient  rallies,  but  is  generally  left  in  a  worse  position  thun  before.  Dr. 
Oreenhow  laid  stress  on  thege  alternate  exacerbations  aud  remiattMi^ 
and  |>ointixl  out  that  the  pigmentation  follows  the  samo  linos,  beitu; 
cxag^^eratcd  together  with  the  symptoms  ;  and  that^  tbou«rH  it  ditntnijUid 
during  the  succeeding  remission,  it  still  remained  more  niitrked  Uum  itiru 
before  the  last  attack. 

Usually  tlie  constitutional  symptoms  are  the  earliest  to  appear  aad 
the  more  proraincnt  throughouL 

Gises  may  prove  fatal  without  any  pigmentation  ;  in  thefte  examphi 
of  Addison's  disease  without  bronzing  the  symptoms  us^iudljr  nan  a  mpiif 
course.  On  the  other  hand,  the  pigmentiition  is  occasionally  the  firrt^i 
for  a  varying  time  the  only  manifestation  of  disease*  Sr^nictlsnoa  < 
the  constitutional  symptoms  is  more  especially  noticeable,  s<»n9rL 
another  ;  thus  there  may  bo  a  tendency  to  vomiting  and  ditirrhrt%i, 
disease  presenting  a  gastro-intestinal  character ;  or  fainting  fits  and  ex- 
treme bieathlessness  on  movement  constitut-e  what  may  Ihj  callc^i  a  \ 
type.     But  all  the  while  there  is  intense  and  increasing  asthenia. 

Duration. — The  f)eriod  over  which  symptoms  referable  to  tho  i 

occur  is  verv  varial*le.     The  onset  is  generally  extremely  gradual  aod^ 

progress  may  be  very  slow  ;  cases,  indeed,  have  been  recorded  in  which  tte 
duration  apficarod  to  be  as  long  as  seven  or  even  ten  yeiirs.  Pf^t^morUn 
the  changes  in  the  suprarenal  capsulc-s  are  as  a  rule  of  old  standing — 
caseous  or  cretaceous  tubercle.  Whether  after  the  development  of  definile 
symptoms  the  course  of  the  dise^ise  Cfin  become  arrested,  anil  l>o  cotiaiderv«l 
cured,  is  a  difficult  question.  The  extremely  prolonged  course  of 
cases  might  wt-ll  suggest  that  the  morbid  lesion  had  become  arrested,  ( 
a  ceriiiin  degree  of  compensation  eftecte*!  ;  and  that  a  recrudc 
tubercle^  analogous  to  that  often  met  with  in  the  lungs,  was  resji 
for  the  finally  fatal  issue. 

There  is  no  doubt  that  considenible  destmction  of  the  supr 
bodies  by  tubercle  is  not  infrequently  met  with  in  |)ersiins  who  have  died 
from  other  causes,  and  in  some  of  them  the  e^irly  svmjiUjms  of  thediieMe 
may  at  some  ]icric*rl,  ijcrhayjs  long  antecedejit  to  death,  have  been  preseiii; 
though  possibly  not  siifhcieiitly  prominent  to  arrest  attention.     In  any 
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^Mt  of  apparent  recovery  the  difficulty  of  diagnosis  and  the  jxissibOity 
Bi  the  diseiiso  being  latent  must  always  l>e  taken  int-o  considerHtion, 
I  Bo  this  as  it  may,  the  dnnition  in  the  great  majority  of  instances  is 
long.  The  average  length  of  time^  in  a  number  of  cases  collected  by 
Wilks,  during  which  symptoms  were  present  was  eighteen  months.  This 
caleiilatioiij  however,  included  the  rarer  inst;inees  where  the  disease  runs 
ail  apparently  acute  course.  In  the  latter  the  lesion  has  been  progressing, 
as  seen  at  the  autopsy,  for  months  or  even  years,  but  no  prominent  symp- 
toms had  >^een  manifested^  and  the  disease  has  been  spoken  of  as  being 
lament  Suddenly,  perhaps  from  some  depressing  conditions,  the  symiv- 
toms  burst  out  in  full  force,  and  the  patient  dies  in  a  few  days  or 
weeks.  Between  the  very  chronic  and  these  remarkalily  acute  cases 
there  are  intermedia t<3  grades  which  will  be  found  to  contain  most  of  the 
cases  met  with  in  practice. 

Termination. — Death  may  be  qiiiet  and  gradual  from  asthenia,  the 
patient  being  conscious  to  the  last;  or  a  *Hyphoid  "  or  semi-eomatose  con- 
dition may  precede  it.  Not  infrec|uently  sudden  syncope  extinguishes  the 
nickering  Hame  of  life ;  this  event,  however^  may  occur  long  1  before  the 
patient  fiecomes  bedridden  ;  as  in  an  instance  recorded  by  Osier  (3t<)  of  a 
physician  who  had  hardly  completed  his  arrangements  for  retiring  from 
practice  when  ho  died  from  sudden  syncope.  Severe  attiicks  of  vomiting  or 
diaiThcea  may  so  exhaust  the  already  debilitated  patient  as  to  1>e  the 
immediate  cause  of  death.  Sometimes  deliriom,  muscular  twitchingj  or 
general  coiivubions  may  precede  death. 

Prog"nosis. — The  <iisease  when  sufficiently  advanced  to  warrant  a 
positi\'e  diagnosis  is  probably  always  fatal.  It  must  he  admitted,  how- 
ever, that  diagnosis  in  an  efirly  stfige  is  not  only  difficult  but  uncertain. 
Its  recognition  by  its  features,  when  well  marked,  is  much  like  the  dia- 
gnosis  of  malignant  disease  by  the  cachexia,  in  which  case  it  is  er|uallj 
true  that  the  prognosis  is  hopeless. 

As  hinted  in  a  preceding  [mragraph  (Thiration),  it  is  quite  conoeiv* 
able  that  arrest  may  sometimes  occur  after  initial  symptoms  of  slight 
intensity  have  shown  themselves.  But  though  this  is  possible,  it  is  diffi- 
cult to  prova  In  800  caaas  collected  by  Lewin^  five  cases  are  recorded  as 
being  cured,  and  twenty-eight  as  having  shown  irapiovement. 

The  bearing  of  trecUment  by  suprarenal  extract  on  prognosis  will  have 
to  }>e  considered  in  the  light  of  a  more  extended  experience.  At  present, 
though  somewhat  encouraging,  it  cannot  bo  said  that  it  bears  any  com- 
parison with  the  effects  of  thyroid  feeding  in  myxcedema, 

Dlag'nosis. — The  diagnosis  of  Addison^s  disctise  is  by  no  means  easy ; 
we  may  suspect  it,  but  to  go  farther  and  give  a  dogmatic  opinion  is  often 
somewhat  hazardous,  and  not  warranted  by  the  facts  at  our  dia[K>saL 

Advanced  and  well-mai'ked  cases  may  be  recognised  at  once ;  but  the 
disease  in  its  early  stages,  or  cases  in  which  either  the  pigmentation  or 
the  constitutional  symptoms  are  absent  or  ill  developed,  may  be  regarded 
as  the  e^^dence  of  trivial  ill  health,  or  biHousness,  or  as  merely  accidental. 
Conversely  minor  ailments,  especially  the  protean  manifestations  of  dj^s- 
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pepsia,  may  simulate  it  Althoiigli  Addison's  disease  is  sometitxics 
only  on  the  post  mortem  table^  ami  this  is  especially  so  when  Uue  mmm 
is  rapid  and  pigmentation  is  absent,  it  is  probable  on  the  whole,  perbipi 
from  the  interest  attaching  to  this  comparatively  rare  aflectacnii  iktf  i 
is  more  often  dia^iosed  than  proved  to  exist. 

The  diagnosis  is  nit  her  one  of  exclusion,  especially  of  iiMontBil 
disease^  some  foims  of  which  may  province  a  passable  r  i  boclifl^ 

the  pigmentation  and  of  the  constitutional  symptoms  of  .•  idiiait 

Since  pigmentation  is  the  most  objective  sign,  and  therefore  Um  cm 
which  most  frequently  arouses  a  suspicion  of  Addison  *s  disease,  it  will  be  vtl 
to  consider  first  those  conditions  of  pigmentation  which  may  be  miftiUi 
for  the  melasma  Addison ii.  Chronic  tuberculous  peritonitis  and  nul^gPBit 
disease  of  the  peritoneum,  without  appirently  interfering  with  tjic  funeticail 
activity  of  the  suprarenal  Ijodies,  may  be  accomiKiiiied  by  ooiisidenlill 
pigmentation  of  the  face.  The  rare  condition  recently  describad  ti 
Acanthosis  nigricans  may  supervene  in  cases  of  malignant  disoaae  untUft 
the  abdomen.  This  pigmefitfition  of  the  skin  is  most  marked  on  the  fio^ 
in  the  axilhe  and  groins ;  it  differa  from  Addison's  disease  in  the  bA 
that  the  skin  is  thickened  and  shows  an  exaggeration  of  its  normal  fokk 
Acantho>i8  nigricans  has  \y^m\  thought  tx>  be  caused  by  pressure  on  tk 
sympathetic.  In  some  cases  of  malignant  abdominal  disease  there  Ottyk 
compression  of  the  vessels  and  lymphatics  of  the  organ  which  is  tiali' 
mouTit  to  rendering  them  fiuictionless.  The  condition  then  is  Oi»  tf 
Addison's  disease.  A  similar  residt  has  been  met  mith  occanoiiAlly  is 
lymphadenoma  involving  the  glands  around  the  supnirenaU.  MorsTlRij 
disease  of  the  stomach  may  bri!^g  about  darkening  of  the  skrn.  I  lofi 
recently  had  under  my  care  a  njan  with  dilatation  of  the  stomach,  whan 
skin  show^cd  very  considerable  darkening  w^hich  diminisb€*d  as  he  imprQ^I 

Hepatic  diseiisCj  and  especially  that  rare  condition,  hypertropliie  IP 
rhosis^  associated  with  diabetes  and  pigmentiition,  or  as  Hanot,  who  fint 
described  this  disease  in  1882  w^ith  ChauHaud  (22),  now  calls  it,  diahi'i* 
bronze,  may  pruduce  very  marked  pigmentation  of  the  skin.  The  »fur- 
effects  of  jaundice  must  be  borne  in  mind  in  the  diagnosis*  JsQolH 
appears  in  foimer  days  not  infrecjuently  to  have  been  confounded  «iP 
the  discoloration  of  Addison's  disease  ;  examination  of  the  conjtttn^tm 
and  of  the  urine  should  at  once  settle  any  doubt. 

Pancreatic  disease,  accor^ling  to  Fitz  (13),  may  occasionally  give  tm 
to  bronzing  of  the  skin. 

Pregnancy  and  uterine  irritation  in  certain  cases  lead  to  \'erx  notice 
able  pigmentation  of  a  somewhat  pttchy  character. 

To  a  slighter  degree  the  skin  may  occasionally  be  aflTected  in  grftonkr 
kidney. 

In  chronic  phthisis  pigmentation  may  be  very  considerable^  but  ber% 
as  in  abdominal  tuberculosis,  it  is  chielly  found  on  the  face. 

Malarial  meJaiicemia  provinces  a  general  darkening  of  the  sktn» 
melanotic  sarcoma  marked  pigmentation  of  the  skin,  quite  apart 
presenee  of  growths,  has  been  noticed  (29).     According  to  Wiigneri  tit 
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fcistological  position  of  the  pigment  in  the  skin  in  such  cases  of  melanotic 
fcrcoma  is  the  same  as  in  Addison^s  diBcase,  Carbone  considers  that 
■be  presence  of  sulphur  in  the  pigments  of  Addison^s  disejise  and  of 
fcielanotic  sarcoma  distinguishes  them  from  that  rcBulting  from  the 
Hestniction  of  red  Llood  eorpuscles  such  as  occurs  in  the  mclan^raia  of 
biilaria. 

m  In  exophthalmic  j^oitre  the  skin  may  become  so  pigmented  as  to  give 
■ise  to  a  diagnosis  of  Addison ^a  tlisease  combined  with  (Iraves'  disease. 
Btecovery  in  such  a  case  iimy  give  rise  to  the  erroneous  impression  that 
■A^ddison  s  disease  has  been  cured. 

In  chronic  rheumatoid  arthntis  not  only  a  darkening  of  the  skin  but 
the  appeantnce  of  black  freckles  also  may  he  noted-  Occasionally  in  this 
disease  a  well-marked  collar  of  pigment  h  seen  on  the  neck. 

Argyria  is  rare,  but  this  discolojiition,  which  follows  on  the  absorption 
of  silver  stilts  and  their  subsequent  deposit  on  the  skin,  is  very  striking. 
It  is  permanent,  and  has  residted  from  the  meilicinal  use  of  nitrate  of 
silver  internally  for  nervous  disease  such  as  locomotor  at^ixia,  or  from  its 
external  application  to  sores. 

Liistly.  long-cDUtiruu^d  irritation  of  the  skin  and  the  accompan)^ng 
hyperiemia  may  result  in  a  general  diacolonition  which  has  been  confused 
with  that  of  Addison's  disease,  tireenhow  laid  stress  on  that  seen  in 
**  elderly  persons  of  very  indigent  circumstances  and  uncleanly  haliits, 
especially  when  infested  with  vei*min,"  or  '^  vagabond's  disease.'^  In  these 
cases  the  pigmentiition  coidd  be  partially,  or  wholly,  removed  by  soap 
and  water,  and  the  con.stitutional  symptoms  of  debility,  sinking  at  the 
epigastrium,  ami  languor,  by  food  and  tonics. 

The  medicinal  use  of  arsenic,  if  persisted  in,  may  lead  to  a  cutaneous 
pigmentation  which  may  have  much  the  same  distribution  as  that  of 
Addison's  disa'ise. 

In  syphilis,  also,  the  skin  may  become  discoloured,  and  some  cases  of 
Addison's  disease  that  have  improved  under  a  course  of  itxlide  of  potash 
may  have  Wen  of  this  nature  (11). 

The  distribution  of  tineit  versicolor  shoukl  prevent  any  confusion 
l>etween  it  and  melasma  Addisonii,  In  pellagra  the  skin  may  be  darkened, 
while  the  dyspepsia,  pains,  and  early  paralytic  symptoms  might  simulate 
those  of  Addison^s  disease ;  pellagra,  however,  is  an  endemic  disease  not 
met  with  in  England  {rhh'  article  "Pellagra/'  vol.  ii,) 

Lastly,  the  darkening  of  skin  due  to  hereditfiry  influences,  exposure 
to  the  sun,  or  to  tar,  or  to  the  heat  of  furnaces  in  gfis- works,  etc.,  must 
not  be  regarded  as  e\idence  of  suprarenal  disease,  Adfiison's  disease  in 
blacks  would  be  a  mattei'  of  very  gre^^t  difficulty.  Dr.  W.  8.  Thayer  has 
kindly  given  me  the  details  of  a  negro  who  died  with  tuberculosis,  the 
primary  focus  being  on  one  of  the  adrenals,  in  the  Johns  Hopkins  Hos- 
pital At  the  auto|>sy  Professor  Welch  thought  there  was  a  definite 
relation  between  the  primary  lesions  and  the  rather  excessive  pigmenta- 
tion of  the  gums,  palate,  and  tongue.  Beavan  Rake  (41)  described  Ad  dison'a 
disease  in  a  syphilitic  Hindoo,  who  was  also  the  subject  of  leprosy. 


bU  system  of  medicine  V^^^^^H 

Addison's  diseiise  without  pigmentation  can  only  be  diagnoid  ihn  I 
the  eliniinalion  of  any  other  satisfiictory  cause.     A   lew  such  c^ooifitni  I 
may  he  mentionitd.     Gastric  disorders,  especially  some  cases  ol  emnci»ci  1 
leading  to  vomiting  and  asthenia,  may  resemble  Addiaou's  disease  witW  I 
pigmentation.    Oalor  (38)  speaks  of  difficulty  having  arisen  in  distingrui  I 
irig  some  cases  of  typhus  from   Addison  s  disease.      Pemicioiii  sbcsb  ] 
docs  not  present  the  facies  of  Addison's  disease,  and  in  any  c&se  <3l  il|Mri 
its  eh;itiu:t eristic  lilood  changtis  wonld  at  once  settle  the  question.  ^H 
early  stages  of   splenic  aniemia — the  extreme  debility,  and  lbs  im  tf 
miiacniiir  power — perhaps  resemble  Addison's  disease  ;   but  an 
the  abdomen  the  splenic  enlargement  would  be  detected  at  on€0  ftod  i 
thus  prevent  any  misttiko*     In  Addison's  disease  the  spleen  is 
found   enlarged  at  the  antopsy,  but  it  is  rarely  a  clinical  pheti 
and  hiis  no  re^semblanco  lo  that  seen  in  splenic  ans^mia. 

The  debility  and  sickness  in  those  exceptional  instances  of  Brigli*i 
diso4ise,  in  which  a  low-pressnre  pulse  is  found,  would   be  AeccmiBMlj 
by  ceilema  and  all)uminnria,  and  so  would  he  distin^iished  ai  ODCO  feoa  J 
Addison's  disease.  I 

Treatment* — The  treatment  naturally  falls  into  two  categnries : —      \ 

L  The  special  form  of  treatment  by  suprarenal  gland  sulj«l«fMff  ii 
various  prepii  ations.     An  attempt  Is  thus  made  to  combat  ti»a  raolta  «f  ' 
suprarenal  inadeijmicy  ;  and, 

2,  The  symptomatic  treatment  on  general  principles. 

Supmrewd  extrad. — It  was  administered  first  by  subcutaneous  injiKlKii  J 
in  the  form  of  an  extract  or  juice.     Oliver  and  Schafer  (45)  bareslKynl 
that  the  activity  of  the  extract  is  not  in  any  way  irapiirt^d  by  pepsin  wA 
h^^drochloric  acid,  so  that  the  simpler  and  more  convenient  tneUlcd  <rf 
giving  it  by  the  ninuth  should  be  eijually  efficacious.      RiiW  sheep's  sufiri^ 
renal  botlies  have  l^een  given,  and  a  tincture  has  been  prepared  and  px% 
by  the  mouth  ;  but  the  most  convenient  form  is  a  dried  extract  in  thr  I 
form  of  pills  or  t^ddoids,  1  gr,  of  pill  corresponding  to  15  grs.  of  thegUod  I 
BulHtanee.      TJie  glands  of  the  sheep  are  usmdly  employed. 

The  tre;it merit  should  l:*e  l>egun   by  one  pill^  equivalent   to  15  gtmifti 
of    the  gland    substance,    three    times  a  day.     The   amount  shuuld  bt 
gradually  hut  consideral4y   increased.     Since   no  liad   results  liavs  jrt 
been  observed  it   is  possible   that  they  are  not  prescribed  in  su^dciii 
amounts.     Ringer  and    Phear  (42)   gave   their   patient    as  mncfa 
drachms  of  suprarenal  sidMSiUinco  daily  with  benefit.     No  cases  bare  becai 
recorded  in  which   Uxd   results  could   bo  definitely  ascriWd   to  thtt  mt  i 
the  extract,  hut  such  a  possibility  slionld   not  be  f  r>r.  Oiler 

{\0o)  has  recounted  a  ease  in  which  a  girl  with  A«  diaeaaeiKad 

on  the  9th  day  of  tre^itment  with  delirium  and  coI]ap>se.      The  qua&titT  J 
of  the  glycerine  extract  (equivalent  to  half  a  gland  per  diem)  gircQ  ' 
not  excessive,  and  since  patients  die  with  these  symptoms  withi>ui 
treatment,  it  iliil  not  appear  that  death  w^is  due  to  the  toxic  e0eGi  i 
extract.     It  should  be  remembered  in  this  connection  that  the 
alone  contains  the  active  physiological  principle,  the  cortex  appearing  to 
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»e  inert ;  mu\  that  the  extrjieb  is  at  present  largely  made  from  the  whole 

Kland,   and   not,   as   would    be    physiologically   more   conect,   from   the 
led  111  la  alone.     This  most  lesid  to  a  certain  amount  of  uneertainty  aa  to 
iie  amount  of  active  prinfiple  contained  in  any  pill  or  tabloid. 
Ringer  and   Phear  have   collected   the  re8\ilta   of  the   treatment  of 
.ddisous  disease  by  suprarenal  gland  substatice.     As  compared  with  the 
etfect^  of  thyroid  trejitment  in  myxoidema  thc}^  are  at  present  disappoint- 
ig.     The  results  vary  ;  sometimes  there  Is  no  perceptible  improv*^ment, 
t  the  general    tenor  is   of   temporary   improvement  in  strength   and 
•petite,  ami  some  diminution  in  pi^ientation  ;  but  relapse  takes  place 
en  though  the  treatment  is  continued.     In  some  instances  remarkably 
results  have  been  obtained  ;  it  Bhould  be  borne  in  mind,  however, 
t  the  course  of  the  disease  is  sometimes  much  prolonged.      It  is  highly 
ledrable  that  the  future   progress  of  suL-h  cases   should  be  rc'c<ir(lcd  as 
ell  as  the  immediate  results     Dr.  G.  Oliver  (35)  has  mention cd^  and  the 
me  thing  has  occurred  in  a  case  under  my  care,  that  when  the  trcat- 
ent  is  interrupted  the  pigtuenUttion  increases.     It  ajipearB  that^  as  in 
yxcpdema,  the  treatment  should  be  continued  and  not  remitted  when 
provemcnt^  however  well  marked   it  may  be,  takes  place.     Dr.  Byrom 
ramwcll,  who  regards  the  symptoms  of  Addison's  disease  as  partly  due 
glandular    inadequacy    and    partly    the    result    of    irritation    of   the 
sympathetic  in  the  neighbourhood  of  the  suprarenal  liodies,  explains  the 
fiulure  of  the  extract  in  some  cases  by  guiiposing  that  in  these  instances 
there  are  adhesions  to  the  sympathetic  plexus  and  irritation  of  it  ;  while 
the  eases  which  react  satisfactorily  to  the  extract  are  those  in  which  there 
IS  only  glandular  inactivity  or  inadequacy. 

Oeneml  lintt^  itj  treaimrnt — When  there  is  marked  muscukr  weakness 
and  debility  the  i>iitient  will  naturally  keep  in  bed  ;  but  even  apart  from 
this  the  slightest  tendency  to  syncope  should  lie  regarded  as  an  urgent 
indication  for  perfect  rest  in  the  horizontal  position.  Death  has  oceuiTcd 
from  this  cause  long  Ijefore  astheida  had  l>ecome  a  prominent  feature. 
Grciit  care  should  in  such  cases  be  exorcised  in  raising  the  head.  Ihiiing 
an  exacei'bation  of  the  symptoms,  and  for  some  time  after,  the  patierrt 
should  tie  kept  in  bed.  \\\irry,  over-exertion,  exposure  to  cold^  and  all 
danger  of  exhausting  the  patient's  feeble  strength,  should  be  vigilantly 
guarded  against. 

A  simple,  easily  digested,  and  nutritious  diet  should  bo  provided,  and 
conatipiAtion  warded  off  on  the  one  haml^  and  diarrhcpa  on  the  other. 

Strong  purgittives  should  be  avoided,  from  the  danger  of  syncope 
resulting  from  shock  after  their  use ;  in  one  case,  i] noted  by  I)r,  Urcen- 
how,  the  administration  of  a  purge  nipidly  led  to  a  fatal  issue  in  a  case  of 
Addison's  disease  previously  latent.  Diarihcea  should  be  restrained  by 
opium,  bismuth,  or  other  appropriate  remedies. 

Vomiting  may  be  almost  incontrollable  in  some  cases,  and  rapidly 
brings  alMiut  a  fata!  termination.  Ice,  tltiid  food  in  small  quantities 
fietjuently  repeated,  effervescing  draughts,  soda  water,  and  champagne 
may   be   given    to  combat  IL      As  drugs,  oxalate  of  cerium,   bisnmth, 
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and  opium  should  1x2    tried.      Hydrocyanic  acid   nuiy  act  iks  u  t-^-^b 
depressant. 

Tonicfi  such  ns  strychnine,  arsenic,  or  iron,  if  there  be  ansenua^  i 
given ;  au«l  if  the  stomaL-h  will  toK*rate  it,  some  p:ilaUible  cc 
cod-liver  oil,  nialtine^  should  Ik3  tried.     Stimulants  will  almost  alvijll 
required. 

Oustreieh  has  recorded  a  case  in  which  surgical  removal  of  \  taVr 
culoiis  8upnircrial  b<3dy  was  followed  by  disappearance  of  £tiii{4i«* 
resembling  those  of  Athlison's  disciise.  Before  the  opermtioii  4  mm 
regarded  as  enlarged  gland:*  was  felt  chj«e  to  the  spine  and  vtm  ihoc;:** 
to  be  the  cause  of  the  symptoms.  If  the  syraptoms  wcro  dot  to  ". 
tuberculous  adrenal  they  must  liavo  !icen  the  result  purely  of  tniliitM 
of  the  sympathetic  aud  not  iu  any  way  due  to  suprarenal  inadeqtiic|'. 
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OTIIEU   DISEASES   OF   THE   SUPRARENAL   BODIES 

PIn  the  preceiiing  article  on  Addison's  disease  reference  has  been  made^  in- 
lentidly,  to  many  morbid  coiiditiotks  of  the  supnirenal  iK^dies,  Although 
cerUiin  of  these  chauges  need  not  necessariJy  give  rise  to  cliiiiail  symptoms, 
it  is  desirable,  nevertheless,  to  include  a  general  aceoimt  of  thoni  in  a 
system  of  medieine. 

Atrophy  of  the  suprarenal  bodies.  —  The  organs  vary  considerably 
in  sizCj  but  tbey  are  relatively  larger  in  early  life»  They  share  in  the 
general  growth  of  the  body^  and  iui  old  age  approaches  purticipat-e  in  its 
involution. 

Oecaiiionally  atrophy  takes  place  without  any  evidence  of  intlaramation, 
and  may  be  so  extreme  as  to  reduce  them  to  the  size  of  peas.  In  such 
cases  all  the  symptoms  of  Addison's  disease  may  be  present  (nV/r  p.  544). 

Fatty  change.^In  the  suprarenal  bodies  of  adults  fatty  change  is  so 
comnicjn  as  to  be  a  physiiihigical  ennditioji.  The  fat  occurs  as  largo 
globules  in  the  cells.  This  chiDge  may  be  present  throughout  the  whole 
of  the  cortex,  or  be  best  marked  in  the  zona  fascicnlata.  The  medulla  is 
occasionally  seen  to  be  occufJieil  by  fat,  but  never  to  the  same  extent  as 
the  cortex ;  while  in  children  there  is  little  fat  normally.  Attlee  found, 
however,  some,  though  slight,  fatty  change  in  still-lKirn  children.  In 
children  dying  from  marasmus  there  was  mtuked  fatty  change,  winch 
was  more  frc<|neut  than  in  the  liver.  The  cortex  wiis  att'eeted  in  all, 
and  the  medulla  in  ^ix  out  of  the  nine.  Experimentally  he  found  that 
starvation,  suppmation,  or  poisom'ng,  whether  acute  or  chronic,  gave  rise 
to  marked  fatty  changes. 

Fatty  change  does  not  give  Hi^e  to  any  spnptoms. 

Haemorrhage  into  the  suprarenal  capsules.— As  the  result  of  severe 
injuries,  such  as  fnicture  ai  the  spine  or  rupture  of  the  liver  and  spleen, 
blood  is  often  ] toured  (>ut  around  the  suprarenal  bodies.  Haemorrhage 
into  the  suprarenal  bodies  is  not  infrctjuently  met  with  under  these 
conditions,  and  is  almost  always  into  the  meilulla. 

As  the  result  of  traunuiti^m  during  birth,  btemorrhages  frequently 
occur  into  the  supmrenal  capsules.  On  an  examiuatioJi  of  130  still  born 
children  Dr  H.  Spencer  foumi  extravasations  into  these  organs  in  26  ; 
in  2  of  these  tht;  hmmon  ha;L;e  had  occurred  in  the  cortex,  in  the  remaining 
24  into  the  medulla;  in  half  the  eases  it  was  hihtteral  ;  in  3  cases  the 
hiemorrhage  had    ruptured    the  capsule.     These   haemorrhages  occurred 
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more  oftrcn  in  difficult  labours,  and  M*ere  more   frequently  m^t  witk  a 
pelvic  than  in  cepliLdic  presentritiims. 

Apart  from  traumatism,  haemorrhage  into  the  medulla  of  the  sapcmni 
capsules  hiis  }»een  recorded  in  a  variety  of  conditioris,  in  which  iIm  BdB 
common  factor  is  chronic  venuus  congestion.  In  a  few  ca8o«  iuKimmki^ 
has  been  associated  with  definite  symploms,  such  as  pain  in  iImi  WI» 
severe  collapse,  or  even  Addison  s  disease. 

Lardaeeous  disease,^ — \^'hcn  attacked  by  lardaceoua  dise«s»  tb 
suprarenal  capsules  apjieur  but  slightly  increased  iii  size,  and  hat*  a 
somewhat  translucent  apj)ennince  on  section.  With  the  iodJue  leil  tbt 
cortex  becomes  a  diuk  brown,  while  the  medulhi  remains  of  a  giij « 
grayish  yellow.  The  contract  tlnis  piesent^'d  is  the  re  verso  of  that  mm 
in  health.  The  suprarenal  bodies  are  among  the  organs  which  a»dcr|D 
the  lardiw^eous  change  %vith  comparative  frequency.  In  twenty -one  csise* 
of  well-marked  lardaeeous  disease  the  suprarenal  capsules  were  affect 
nine ;  in  four  of  the  cases  it  was  so  slight  that  microscopic  pxamiiu 
\vas  necessary  to  determine  its  presence.  Acx^oi^ing  to  Coriiil  aiid 
vier  it  is  rare,  and  only  attacks  the  vessels  of  the  medulla.  In  mf 
cases^  however,  it  w^is  always  liest  marked  in  the  ve&iiels  running  rcrticdlj 
through  the  cortex  ;  and,  though  it  may  be  present  in  the  niedulU,  it 
is  always  less  marked  there  than  in  the  cortex.  Orth  descniics  tic 
lardaeeous  change  as  occurring  chiefly  in  the  region  of  the  moA 
fasuiculata. 

Cloudy  swelling. — Softening  and  cloudy  swelling  of  the  supr 
capsules  occur  in  febrile  conditioni? ;  and  it  is  noteworthy  that  the  spk 
the  adrenal  bodies  show  very  similar  changes  under  these  ciit^un; 
The  medulla  appears  sodden  and  bloodatiuned,  and^  microscopical  I  y,  i 
extravasations  may  bo  found  in  the  cortex.  The  softening  disposes  to  s 
separation  between  the  cortex  and  the  medulla,  ami  thus  even  sli^ 
manipulation  may  prcKluee  a  cavity.  This  finds  a  |iermanent  record  ta 
the  name  *'  capsule  ^*  as  apfilied  to  the  suprarenal  gland. 

In  pyaemia  small  vai^cular  streaks  in  the  cortex,  ur  more  rarely  i 
abscesses  duo  to  embolism,  may  occur. 

Tubercle  — In  generalised  tuberculosis  miliary  tubercles  may  be 
in  the  suprarenal  bodies. 

In  chronic  tuberculosis,  ivhether  primary  or  secondary,  the 
begins  on  the  medulla.     Care  must  bo  taken  not  to  regarti  as  tlis 
caseous  tubercles  the  smaU  fatty  adenomata  so  often  seen  projecting  from" 
the  cortex. 

In  the  early  stages  of  chronic  tuljcrcidosis  I  he  inflammatorv  granulatien 
tissue  has  a  firm  spicckled  appearance,  and,  microscopical ly,  contatni 
numerous  vessels.  Caseation,  softening,  or  calcareous  infiltration  mny 
all  follow  as  in  other  tuberculous  ft>rmation3 ;  but  it  is  highly  inipitdiablfi 
that  cjtseous  miitrriiil  is  ever  alisorbcd  or  disappears.  TuK^rtlc  \t 
frequently  found  without  any  signs  or  symptoms  having  been  present. 

In  157  cases  of  tuberculous  disease  of  various  parts  of  the  body, 
secondary  tuberculous  caseous  foci  were  found  in  20  irithout  any  sigiu 
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bf  Addison's  disease.     Arranging  the  cases  in  decennial  periods,  it  is  seen 

phat  in  25  c^ise«  in  which  death  occurred  under  10  years  of  a^e  no  tubercle 

Mras  found  in  the  suprarcriiil  Indies ;  in  1 8  ciises  occurring  hetween  the  ages  of 

no  and  20  years  tuhcrrle  wns  found  five  times;  in  34  cases  between  20  and 

riSO  years  threo  tmies;  in  36  eases  between  30  and  40  years  seven  times; 

ill  25  cases  hetwecn  40  and  50  ycirs  once  ;  in  12  cases  between  50  and 

60  years  twice  ;  in  6  cases  l>etwecn  GO  and  70  years  twice.     There  appears, 

therefore,  to  be  a  marked  immunity  from  tubercle  during  the  early  years 

of  life,  that  1%  at  a  time  w  ben  the  suprarenal  bodies  are  relatively  larger, 

freer  from  fatty  change,  atul  possibly  more  active  than  in  later  life. 

Syphilis. — Single  or,  nuire  rarely,  multi|ile  small  gummata  arc  occasion- 
ally seeji  in  the  suprarenal  btxiies,  and  general  fibrosis  may  be  due  to  tbo 
syphilitic  poison. 

Simple  tumours  cf  the  suprarenal  bodies  may  be  divided  into  two 
groups :  {ii)  adenomata  which  are  not  uncommon,  and  {/')  cysts  and  other 
rare  growths. 

Afleiwrmiin.  —  Several  kinds  of  adenomata  occur;  the  first  two, 
especially  the  first,  are  common,  the  others  are  rare. 

i.  Multiple  small  yellowish  nodular  ] projections,  situated  on  the 
I  cortex  of  the  organ ;  they  are  not  marked  off  b}^  any  capsule  from  the 
surrounding  tissue,  but  differ  from  it  in  being  the  seat  of  very  advanced 
fatty  change.  In  other  respects  the  cells  composing  them  are  like  the 
cells  of  the  cortex.  These  adenomata  juiss  by  gi*i*<lual  transitions  into 
the  irregtdarities  often  seen  in  the  suprarenal  bodies  of  adults.  They  are 
sometimes  mistaken  for  tubercles  imdcrgoing  caseation  ;  in  this  connection 
it  is  well  to  rememlier  that  chronic  tuberculosis  begins  in  the  medulla. 

ii.  Large  adenomata  are  almost  alwa^^s  found  singly  in  the  suprarenal 
capsule,  though  they  may  he  bilateral.  Virchow  described  them  under 
the  name  of  **  struma  lipomatosa  suprarenalis " ;  and  recently  from 
analogy  they  have  been  named  adrenal  goitres ;  though  it  must  be 
regretted  that  a  name  of  such  purely  loea!  application  as  goitre  should 
be  applied  to  a  tumour  in  the  abdomen.  They  do  not  involve  the 
whole  of  the  organ ,  but  form  distinctly  localised  tumours  which  may 
attain  a  YQvy  considerable  size.  They  arise  in  the  cortex,  and  in  arrange- 
ment nsmdly  resemlde  the  zona  fascictilata.  They  are  a  magnified  edition 
of  the  small  multiple  suprarenal  adenomata.  Small  ones  may  coexist 
%vith  them  in  same  organ.  The  cells  contiiin  a  largo  amount  of  fat,  antl 
this  accounts  for  the  pale  yellow  colour  of  the  adenomata.  Occasionally 
the  fatty  change  is  so  advanced  that  they  appear  softened  or  necrosed. 
AVhen  this  is  the  ease,  some  extravasation  may  occur  into  the  substance 
of  the  organ.  Commonly  they  have  no  more  supiwrting  fil>rous  tissue 
than  the  rest  of  the  organ  ;  but  in  other  cases  the  quantity  of  fit  irons 
tissue  is  much  in  excess,  so  that  the  term  fihro-ailenonia  may  Ikj  used. 
I  have  seen  an  example  of  this  variety  in  which  the  cells  did  not  show 
any  fatty  change,  and  in  which  hyaline  degeneration  of  the  vessels,  which 
were  numerous,  was  well  marked. 

iii.  Diffuse  fatly  mienomata  arising  from  the  cortex  and  containing 
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much  blood  are  describefl  hj  Letulle.  To  the  naked  eye  they  raf&Ub 
mulignant  growths,  but  dirtbr  from  tbem  in  not  infiltrating  tie  liK>r 
or  leading  to  secondary  growtbs.  They  are  proKubly  an  exjiggenlkiii  U 
the  preceding  krnd.  According  to  this  author,  they  have  beeu  errocMeiiiljr 
described  as  angio-lipumaU^t  and  sarcomata. 

iv.  Pignicntiiry  adenomata  arising  from  the  eoiia  roticiiUns*  Hi 
cells  contain  pignicnt  g ninnies,  but  never  show  fatty  ch-ange,  Thtf  waif 
be  multiple.     Letulle  described  three  case^,  all  in  phthiisical  siibjeeli^ 

V,  Adenomatous  tumours  of  the  medulla  containing  iiumerDU^  vettrU 
and  epithelial  cells.  The  veins  ma}*  contain  the  hyaline  nuiti*nal  fininj 
in  the  veins  of  the  medulla  by  Manasse  (7).  These  tuinours  are  nire,  atitl » 
they  have  proUably  been  described  sometimes  as  sarcomata  or  ^kMUt^ 
some  doubt  exists  iis  to  their  cbssihcation, 

6'v.s/.'*.^ Cysts  in  the  suprarenal  body  arc  very  rare  ;  the 
of  echinococcus  may  be  mentioned,  and  cysts  the  result  of 
haemorrhages  have  been  mot  with.  I  have  seen  a  cyst  the  d«  U  * 
cherry  containing  tenaeions  fluid.  Virchow  has  suggested  that  cjnu 
may  be  formed  by  a  softening  down  of  adenonmta  of  the  fruprareoil 
csapsules. 

Other  tumours  of  the  suprarenal  bodies,  such  as  fihroiiiftl%  ib^ 
myomata,  ganglionated  neuromai  and  angioma,  have  boen  noardod,  hui 
are  juilhological  curiosities. 

Simple  tiiftunirs  ahmiff  iit  aeiess<vr^  suprareml  hodie^  ifr  in  smptmimd 
**  re.-ifs.'' — Accessory  suprarenal  bodies  are  very  common  h*^  predentin  ikr 
connective  tissue  in  the  immediate  neighbourhmjd  of  the  two  atgum 
They  are  fouruj  when  looked  for;  but  otherwise,  as  they  aro  so  mudl, 
they  do  not,  as  a  rule,  attract  attention.  They  arc  yellow  in  ocHofOt^  etil 
or  rounds  and  usually  about  the  size  of  a  grain  of  cora.  I  hare  men  CM 
as  large  as  a  cherry,  but  this  is  very  exceptional. 

The  accessory  suprarenal  bodies  may  be  found  among  the  6brc«  of  tb 
renal  or  solar  plexus  and  in  close  relation  to  the  semilunar  ganglia. 

Tliey  have  been  found  in  the  broad  bgament  of  the  utenuv,  QB 
the  spermatic  vessels  near  the  inginnal  canal,  and  even  the  epidid^mk 
The  larger  accessory  auprarena!  bmlies  contain  a  medtillary  portion^  ami 
Enrich  has  desciibed  a  tumour  arising  in  the  meduila  of  an  accoworf 
suprarenal  body. 

Instead  of  being  in  the  loose  connective  tissue,  accessory  suprarenil 
bodies  may  be  found  embedded  in  the  kidney  or  liver,  and  are  th6fi  oflift 
spoken  of  as  suprarenal  "  rests."  Though  Scbmorl  records  four  exajaplei 
of  BUprarenal  "rests"  occurring  in  the  liver  in  510  examinational  thfff 
are  much  more  commonly  recognised  in  the  kidney  than  in  the  liver. 
Personally  I  have  failed  to  find  them. 

In  the  kidney,  by  taking  on  adeuomatf>us  growth,  they  laay  give  ri«e 
to  innocent   tumours;   some  so-called    renal  adenomata  and  **  Upuiimta  "* 
are  thus  explained  (4),     In  the  case  of  'Mipimata"  the  adenoma  of  the 
suprarenal  "rest"  undergoes  extensive  fatty  cfiange,     Keferenco  will 
made  later  to  malignant  tumours  arising  in  suprarenal  "  rests. 
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Maligfnant  ^Isense.—Primarij. — Botli  sarcoma  and  carcinoma  are  de- 
scribed, and  tunnmrs  conforming  in  structure  to  a  glioma  have  been  re- 
corded as  arisin^^  from  the  motliiUa.  The  Inmonraare  usually  li3L*morrbagic 
and  soft,  have  a  tendency  to  undergo  fatty  degeneration,  and  freqnentjy 
contain  necroti€  are^a  and  hamiorrhagic  cysts.  Letulle,  as  alrt^tdy  men- 
tioned, has  described,  under  the  name  of  diftuse  adenoma,  growths  of  a 
somewhat  similar  Btnicture,  but  without  any  tendency  U\  infiltrate  the 
surrounding  parts.  It  must  lie  admitted  that  there  may  Ite  eonisiderable 
*lifficulty  in  determining  ^vhether  a  tumour  of  the  suprarenal  body,  un- 
doul>tedly  maligi;ant  Jis  showu  by  the  presence  of  sccondai y  growths, 
should  be  referred  to  the  sarcomata  or  to  the  carcitictmuta, 

Malignant  disease  of  tbe  euprarenal  hody  may  spread  into  the 
suprarenal  vein,  and  so  into  the  renal  vein  or  inferior  vena  cava.  The 
growth  may  cat  its  way  directly  into  the  upper  part  of  the  kidney^  and, 
by  involving  the  pelvis,  may  give  rise  to  litematuria,  and  so  simulate  a 
primary  legion  tif  the  kidney.  On  the  right  side  it  may  tlirectly  invade 
the  right  lobe  of  the  liver.  In  sevend  cases  it  has  displaeed  the  colon 
downwards  instead  of  carrying  tiie  gut  in  front  of  it,  as  is  the  case  in 
renal  tumours.  Clinically,  too,  8Ui»rareT»al  tumours  rather  resemlile  cysts, 
while  malignant  renal  tumoura  are  usually  solid.  Secondary  growths 
occur  in  the  liver,  lungs,  kidneys,  bones,  lymphatic  glands,  and  skin. 
In  36  cases  collected  by  R  Williams,  more  than  a  third  occurred  in 
children ;  tliey  may  1m3  congenital,  and  have  been  found  to  be  bilateral. 
On  the  other  hanil^  in  20  eases  of  primary  sarcoma  collected  hj  Affleck 
and  Leitli  tlie  average  age  was  45  years,  in  young  chikiren  precocious 
develofiment  of  hair  and  of  the  genital  organs  has  bet^n  o<-casionally  Jioticed 
in  connection  with  suprarenal  growths.  The  tempenitnre  may  be  de- 
pressed,  or  may,  on  the  other  hand,  be  eontinually  raised.  Diagnosis  is 
difficult  in  these  tumours,  and  they  most  resemble  the  more  commonly 
occurring  primary  growths  of  the  kidney  ;  in  f.tct,  when  a  suprarenal  growth 
has  extensively  invaded  the  kidney,  it  may  \m  difficidt,  even  at  the  aiitoi^sy, 
to  say  where  it  began.  These  soft  ha^morrhagie  tumoui^s  of  the 
suprarenal  body  may  simulate  hydatid  cyst,  a  hiemorrhagic  abdominal 
cyst,  and  on  the  left  side  a  p;increatic  cyst  or  disease  of  the  spleen. 

Treatment  is  that  of  malignant  disease  of  the  kidney,  which  it 
clinically  resembles.  H.  Morris  has  published  the  details  of  a  Ciise 
opemted  upfui  by  him. 

Mulignant  iamoars  of  other  or  parts  anmnff  in  ^ifjmircmd  *^  irsisJ' — - 
Besides  giving  rise  to  "lipomata^'  or  adenomatA  of  the  kidney,  displaced 
accessory  suprarermls  or  '* rests"  may  be  the  ongin  of  malignant  giowths 
in  the  kidney.  Their  structure  resembles  that  of  primary  malignant  disease 
of  the  suprarenal  borbes,  and  they  show^  the  siime  tendency  to  the  forma- 
tion   of   hifinorrhagic   cysts,  ami    to   undergo   necrosis.       Lubarsch   and 
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M'Weency  have  recently  given  admirable  summaries  of  our  knowdedgo 
of  the  sul>ject.  The  same  difficulty  arises  here,  as  in  the  case  of  malignant 
disease  of  the  suprarenal  bodies,  in  definitely  jxssigTung  the  tumour  either 
to  the  group  of  the  sarcomatous  or  to  that  of  carcinomatous  growths. 


ArWeencj,  wliile  inclining  to  tlie  view  that  thoy  are  carcinomiitcKii, 
ctuitiously  prefei^  to  call  tliem  "  kidney  tumours  derived  from  supmvBd 
rests/* 

Lubarsch  bas  found  glycogen  in  these  tumours. 

Clinically  their  course  is  u.suiilly  slow  iit  firsts  but  thejr  may 
become  extremely  active  and  lapiiUy  cause  death. 

Secondary  growths  occur  in  two-thiixls  of  the  caaes,  most  £1^11 
in  the  hings. 

The  only  tre;ttment  is,  of  course,  removal;  but  so  far  this  hia  noi 
been  very  successful 

Schmorl  suggests  that  some  of  the  primary  tumours  of  the  iwm 
may  simiLirly  be  due  to  active  proliferation^  and  new  grou^th  if  1  a  snpianBil 
**  rest "  eml»erlded  in  that  organ,  tSuch  a  view  certainly  explmiM  tki 
origin  of  Lirge-celled  vascular  growths  on  the  liver,  and  niight  ibo  bi 
extended  so  as  to  include  similar  retroperitoneal  sarcomiitn, 

Sec^iuliirtf  ffrouths  in  tlie  mprdraud  Incites  are  not  uiiconitnon.  In 
100  cases  of  carcinoma  of  various  parts  of  the  body  deeoadAfT 
growths  in  the  suprarenal  biidies  occur  red  ten  times,  and  in  35 
cases  of  sarcoma  iive  times.  Dr.  Norman  Moore,  in  102  tmitm  cf 
carcinoma,  found  secondary  growths  in  three ;  and  in  21  cmm  1 
of  sjircoma  five  times — three  sarcoma,  two  endothelioma.  It 
probable,  therefore,  that  secondary  growths  are  commoner  in 
this  is  ciusily  explained  by  the  extensive  blood-supply  of  the  sur 
bodies  taken  in  conjunction  with  the  spread  of  sarcoma  by  the 
vessels.  The  relation  of  Addison's  disease  to  secondary  growths  10  tbo 
suprarenal  bodies  is  dealt  with  on  page  545, 

H.  D.  R0LLEST021. 


Ilk 


REFERENCES 


1,  Affleck  and  Lbith.  Edinburgh  Horpital  Reports,  toI.  ir.  p,  27S, - 
Attlee.  Med.  Okron.  New  Scrie»,  vol.  iii.  p.  374. — 3.  EritrcH,  Jauriki 
Faih.  vol.  ill.  p.  502.— 4.  OuAWiTZ.  Firdiow**  Ardiiv,  Bd-  xciii.— 5.  Lrrtit 
Archives  cU  Sn<nce  inMicak^  18%,  p.  80. — «.  LriiAiciiue.  Viifhtnca  JrcAtr^  Bd* 
cxxxv.  p.  HI.— 7.  M'Weenev.  B.  M.  J,  1896»  vol.  i.  p.  22  •  -^  M  \SAtiSiB^  Fsr* 
dniw9  At'cfiit\  B<1.  cxxxv.  p.  263,-9.   Mooitf.,  N.     Mtdifai  ,  p.  3Z»5,^ — 10. 

MoRats.     B.  M,  J,  1893,  vol  i.  p.  2.— 11.  SiHMOKL.     ZiegUr  .  qL  vt  p,  523^ 

—  12.  Si'EKCEii,  H.     ObsUt,    Tram.   1892. —  18.  Tabgett,     I'tUh,   i^'mc    IVaia.    ?oL 
xlvii.  p,  122.— 14.  Williams,  K    taitccl,  1897,  vol  p.  1261. 

H.  a  R 


ffODGKIN'S  DISEASE 


573 


HODGKIN^S  DISEASE 

SynoXTMS.* — Lifmphadenoma^  Lfpnphadejwsis^  Pseudo-ltuca^mia  (Cohnheim, 
Wnnderlich),  Anctmia  bjmphutua  (Wilks),  Aiicemia  spltnica  (Griesiijger), 
Ltfmphafic  cachmOj  Lympkomrcoma,  Lipiiphoma^  Lymplwmrcomatusis,  French 
— AdiaU  (Trousseau),  Lt/mphadinie  (Kanvier),  Cachaie  sans  leucdmie 
(Bonfils).     Gevmikn^Pseudoleukamie. 

Short  description.  — nodgk in '8  disease  is  characterised  by  a  general 
enlargement  of  one  or  more  groups  of  lymphatic  glands,  frequently 
accompanied  by  enlargement  of  the  spleen  and  anaemia.  The  enlarge- 
ment of  the  lymphatic  glands  Is  due  to  an  overgrowth  of  adenoid  tissue, 
which  in  some  cases  becomes  largely  converted  into  fibrous  tissue. 
Lymphonmta,  or  disseminated  growths  of  adenoid  tissucj  may  arise  in 
various  organs,  but  more  especially  in  the  spleen,  liver,  kidneys,  and 
alimentary  canal.  In  the  bloo<i  the  red  corpuscles  may  Ik?  diminished 
in  number  and  deficient  in  hEcmoglobin,  while,  in  some  caees,  there  is  an 
increase  in  the  number  of  the  leucocytes. 

History.-  The  earliest  description  of  the  general  enlargement  of  the 
lymphatic  glands,  together  w^ith  the  presence  of  nodulea  in  the  spleen,  was 
given  by  ilalpighi  in  16GD  j  but  apparently  he  did  not  consider  that  the 
combination  of  thccie  two  morbid  condiiions  constituted  a  definite  disease, 
Craigie,  in  1828,  drfinefl  the  anatomical  characters  of  the  glandular  en- 
largements, and  pointed  out  how  they  differed  from  those  of  scrofulous 
enlargement  and  from  those  of  cancer  of  the  glands.  To  Dr,  Hodgkin 
rightly  belongs  the  credit  of  having  first  describcdi  in  1832^  the  main 
clinical  features  of  the  disease  which  now^  bears  his  name.  He  described 
the  aaaociatiou  of  the  enlargement  of  several  or  of  many  lymphatic  glands 
with  changes  in  the  spleen  as  an  important  characteristic  of  the  disease, 
Velpeau,  in  1839,  described  the  enlargement  of  the  lymphatic  glands  which 
was  not  associated  with  scrofula.  In  1856  Sir  Samuel  Wilks  drew  atten- 
tion to  some  cases  and  to  their  similarity  to  those  described  by  Hodgkin 
twenty-four  years  liefore.  In  the  same  year  Bonfils  desrribed  a  case 
of  htfpertrophie  ganglifmarre  ginirale^  cachxk  sans  Imt^i^mie,  with  an  account 
of  the  necropsy,  and  gave  a  clear  description  of  the  characters  of  the 
disease.  In  1858  BiOroth  descrilied  the  structure  of  the  enlarged  glands, 
and  Wnnderlich  published  two  cases.  The  following  year  further  contri- 
butions to  the  subject  were  made  by  Pavy  and  by  Cossy.  Virchow 
gave  a  short  description  of  the  disense  in  1864.  In  1865  Wilks  gave 
a  further  description  of  his  cases  and  of  the  general  characters  of  the 
disease.  Cornil  collected  the  cases  which  had  already  been  observed, 
and  recorded  two  others  w*itli  a  careful  account  of  their  pathological 
anatomy.     The  same  year  Trousseau  devoted  a  chapter  in  his  Cliniqus 


mMUale  to  a  descriptioti  of  tho  characters  and  nature  of  the  dUcut^u 
which  he  gave  the  name  of  mUnk.  In  1866  Wunderlieb  gure  ib«  fT« 
thorough  account  of  the  diseitse  in  G^ermiin,  The  ye^ir  foUowingj  Muilfi 
descrihtid  seven  additional  cases  from  Niemeyer'a  clinic.  In  1870  ftr* 
Murchison  related  the  history  and  the  syroptoniB  of  the  di«eif«|  ial 
gave  the  results  of  Dr.  Biudon  Sjinderson's  microscopical  exjLmitiaxiaii  rf 
the  diseased  organs.  The  disease  was  descrihied  as  peeado-lQudimia  % 
Mnsler  in  1878.  The  disease  waa  discussed  at  the  Pathological  Seeiclj 
of  Lomlori  in  1878  (Tram,  vol.  xxix.),  and  a  most  comprehensive  Mcooat 
of  the  disease  was  given  by  Sir  William  Gowers  in  1879.  In  1892  Ik 
Dreschfeld  puhlisliwl  a  clinical  lecture  on  acute  Hodgkin's  diBeaae^  whtH 
contains  valualjlo  oljservations  upon  the  condition  of  the  Mood,  h 
addition  to  these  contnbutions  many  single  csises  and  collections  of  t$tm 
have  been  published  from  time  to  time,  to  which  I  cannot  now  refer. 

Etiology. — Our  knowledge  of  the  etiology  of  Hwlgkin's  discjiseis 
scanty.  Of  the  immeiliate  causes  we  know  nothing  definite  iua  y^t 
some  physicians  it  is  supposed  to  bo  due  to  a  micro-organism ;  aod 
course  of  acute  forms  of  the  disease  is  highly  suggestive  of  an  acute  iii> 
fectivc  process.  The  present  state  of  oiU'  knowledge  of  this  part  of  tkl 
subject  will  he  considered  more  fully  in  dealing  with  the  pathology  nf  tin 
disease.  When  wo  examine  the  circumstances  under  which  the  di 
arises  we  find  that  in  more  than  half  of  the  recortied  casc^  none  of 
remoter  causes  can  be  traced.  Thus  Gowers  found  that  in  64  out  flf 
114  cases  the  patients  wore  in  good  health  up  to  the  begimung  d 
the  disease,  and  no  etiological  factor  could  ho  discovered  to  aceoimt  for 
the  onset.  In  some  cases,  however,  there  are  certain  antecedents  whiek 
iippear  to  be  concerned  in  the  event,  and  to  these  I  shall  now  refer* 

Herediff/.^EvvlencQ  of  direct  transmission  from  parent  to  chih 
almost  entirely  wanting.  M tiller  recorded  one  wise  in  which  all 
children  of  a  father  who  suffered  from  Hodgkin*s  disease  were  subject  to 
enlargement  of  the  lymphatic  glands.  The  disease  shows  no  tendency  lo 
occur  in  the  more  distant  blood  relations  of  the  patient.  Tuberculoaii  ii 
the  only  dise^ise  which  appears  to  cause  any  proclivity  to  it,  and,  whetlMr 
as  pulmonary  phthisis  or  as  tuberculous  disease  of  the  lymphatic  gfjuid^ 
imiy  he  found  in  one  or  more  members  of  the  same  family.  But  when 
we  consider  the  great  frequency  of  tuberculosis  we  cannot  assome  that 
such  cases  are  more  than  coincidences. 

Sej-. — ^The  male  sex  is  much  more  lialile  to  the  diseftse  than  the 
female ;  it  occurs  three  times  as  often  in  men  as  in  women. 

Locnliti/. — The  disease  occurs  independently  of  any  B|»ecitil  local  con- 
ditions, and  there  is  no  evidence  that  any  one  kind  of  climate  favoiift 
its  occurrence  more  than  another. 

Fersomil  imkccdaits,  —  Tuberculosis,  —  Tuberctdous  didcade  of  ih^ 
lymphatic  glands  may  dispose  them  to  a  later  development  of  lymph- 
adenoma  ;  for  in  a  few  cases  the  onset  of  the  disease  has  been  preetosd 
by  scrofulous  enlargement  of  the  glands  with  suppuration. 

Syphihs, — Three  cases  are  mentioned  by  Gowers  in  which  the 
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[of  the  disease  hiwl  been  preceded  by  syphilis,  but  the  rolationsbip  of  the 
lOne  to  the  other  is  doubtful. 

Parturition. — The  disease  rarely  occurs  during  pregnancy,  but  several 
have  oectirred  shortly  Lifter  childbirth,  tind  have  run  a  very  acute 
.course,  ending  fatally  within  a  few  weeks.  Purturition  thus  has  an  un- 
lavourable  intliience  uyjon  the  progress  of  the  disease. 

The  onset  has  sometimes  been  preceded  by  exposure  to  cold.  In  a 
few  instances  want  of  food,  excess  of  alcohol,  over-exertion  and  mental 
depres^siou  appear  to  have  contributed  somewhat  to  the  initiation  of  the 
disease. 

Local  irritaikm. — Trousseau  pointed  out  that  in  some  cases  the  en* 
krgement  of  the  lymphatic  glands  was,  in  the  first  place,  due  to  some 
local  source  of  irritutiun  in  the  neighbourhood  of  those  glands  which  first 
become  affected.  Thus  a  local  glandular  enlargement,  due  to  otorrhoea, 
chronic  nasjil  catarrh,  and  a  carious  tooth,  has  been  followed  by  the 
general  appeamncc  of  the  disease  in  other  glands.  In  other  eases  the 
disease  has  l>ecn  preceded  by  an  increase  in  the  size  of  the  respective 
glands  in  inflammation  of  the  pharynx,  inflammation  of  the  hiclirymal 
sae,  and  in  soft  chancre. 

Varieties. — Diirercnt  forms  of  Hodgkin's  disease  occur  which  may  l>e 
classilied  in  various  ways.  I'he  chief  points  in  which  eases  differ  from 
one  another  are  the  distribution  of  the  glandular  enlargements,  the 
•consistence  of  the  enlarged  glands,  the  condition  of  the  .spleen  and  other 
viscera,  the  state  of  the  blood,  and  the  course  of  the  disease.  Ihus  in 
some  cases  one  group  of  glands  only  is  enlarged ;  in  others,  scveml 
groups;  in  othera,  again,  almost  all  the  lymphatic  glands.  When  the 
disease  is  general  the  enlargement  may  be  uniform,  or  some  glands  may 
be  much  more  increased  in  size  than  others.  In  some  cases  the  glands 
are  soft,  in  others  hard ;  but  no  sharp  distinction  can  be  made  between 
the  two,  as  Vjoth  hard  and  soft  glands  may  occur  together  in  the  same 
patient,  and  the  glands  may  be  hard  at  one  stage  of  the  disease  and  soft 
at  another.  It  hm  been  thotight  that  when  the  gUinds  are  soft  the  blood 
contains  an  excess  of  leucocytes,  and  the  mime  lymphatic  leucha^mia 
has  been  applied  to  such  cases.  This  distinction,  however,  does  not  hold 
good  ;  for  in  some  cases  with  soft  glands  there  is  no  leucocytosis,  while 
on  the  other  hand  it  may  exist  when  the  glands  are  hard.  In  any  of  the 
varieties  I  have  mentioned  there  may  or  may  not  be  eidargemcnt  of  the 
spleen  or  changes  in  the  other  organs  due  to  adenoid  growths  in  them. 
The  condition  of  the  blood  varies ;  anaemia  is  nearly  always  present ; 
but  the  leucocytes  may  he  normal  or  may  be  excessive  in  number. 
When  leucha^mia  occurs,  the  leucocytes  are  chiefly  mononticlear,  though 
eosinophile  cells  are  sometimes  yjresent  also  in  fairly  large  numbers.  The 
course  of  the  disease  varies  considerably,  and  it  is  convenient  to  speak  of 
an  acute  and  a  chronic  form  of  Hodgkin's  disease.  Dr.  Dreschfeld 
describes  three  types  of  the  acute  form  ;  one  in  which  the  superficial 
glands  are  enlarged,  a  second  in  which  the  intrathoracic,  and  the  third 
in  which  the  intra-abdomitial  glands  and  abdominal  organs  are  affected. 


Symptoms. — General — The  most  important  svmptoms  which 
Hodgkin  s  distjuso  arc  eTikrgement  of  the  lymphatic  glanciB,iuiiemta,aiki^ 
meiit  of  the  spleen,  rise  of  temperature,  progressive  loes  at  straaglli  aii 
emaciation.  Some  other  less  frequent  symptums  Mrill  alao  he  COMJdil 
presently.  Enlargement  of  the  superfieial  lymphatic  glands  b  the  mM 
frequent  of  the  curly  symptoms,  as  in  more  than  half  of  the  cM0i  it  ii 
the  first  change  which  attnvcts  the  attention  of  the  |iatieni.  Whca  ihi 
glands,  which  are  deeply  aituatei I,  are  enlarged  efirly,  the  sym ptomi  eiBBei 
l>y  their  pressure  upon  the  surrounding  organs  may  occur  befon  ii^ 
other  sign  of  the  disease.  Thus  pain  in  the  chest  and  cough,  potn  in  tit 
abdomen,  pain  or  ctjdL^ra  i  of  the  leg,  according  as  the  thoracic  or  ahdoQuiMl 
glunds  are  first  alTccted,  may  he  the  earliest  symptonis.  In  other  csm 
the  general  constitutional  symptoms,  such  as  aniemia,  loss  of  weight  trni 
weakness,  are  the  first  indications  of  loss  of  health ;  and  the  glatxhilar 
enlargement  may  not  become  apparent  until  later.  Rarely  an  irregular 
foim  of  fever  may  preceilo  the  glandular  enlargement 

LympJuiik  glamh, — Early  enlargement,  —  The  superficial  lymphalie 
glands  are  usually  enlarged  before  the  deeper  glands  ;  thus  Goireri  fomd 
in  fifty-two  out  of  seventy-eight  cases  that  enlargement  of  these  ^amk 
was  the  hrst  detected  symptom  of  the  disease.  Of  the  supcrlieial  grDQ]* 
of  glands  the  cervical  are  more  often  enlarged  at  thts  btsgirtnt^g  ii 
the  disease  than  any  other  group.  The  enlargement  nmy  be  Itmilad  at 
first  to  one  side  of  the  neck.  In  some  cases  many  months,  or  even  tlirai 
years,  as  in  a  case  recorded  by  Osier,  may  elapse  before  those  on  thl 
opposite  side  Ixjcome  involved.  Less  frequently  the  inguiniU  gUnds^  mH 
rarely  those  in  the  axilla,  are  the  first  to  l>ecome  affected- 
Characters  of  enlargement. — ^The  lymphatic  glands  increase  ia  siisik 
first  independently  of  each  other,  and  remain  scpjwate.  ThU  cntidttkiD 
may  continue  until  they  are  as  large  as  pigeons'  eggs.  The  sktn  \m  fredj 
movable  over  the  superficial  glands ;  and  in  the  early  sta^pea  of  ths 
disc^ise  the  different  members  of  a  group  of  glands  can  be  toored  oot 
upon  another.  Later  the  glands  often  become  firmly  adherent  to  escll 
other,  as  the  result  of  fieriadenitis,  or  of  the  extension  of  growth  from  oot 
gland  to  another,  In  this  manner  large  lohulated  masses  or  tumouri  in 
formed  which  may  attain  the  size  of  a  cocoa-nut  The  consistence  of  the 
enlarged  glands  depends  chiefly  upon  the  rata  of  growth.  If  the  6nkrg»- 
ment  take  place  slowly,  they  remain  firm  to  the  touch  ;  if  the  increase  in 
size  be  rapid,  they  are  soft  and  contain  a  large  quantity  of  lymph.  As  s 
rule  the  enlirged  glands  do  not  cause  any  puin,  nor  are  they  ten<ler  when 
pressed.  Occasionally  some  piin  may  be  felt  in  the  glands  if  they  STS 
undergoing  rapid  enlargement,  and  an  enlarged  mass  of  glands  may  csxiss 
direct  or  referred  pain  by  pressing  upon  a  nen^c  or  nen-c-tmnk.  Ths 
progress  of  the  enlargement  varies  considerably  in  different  cases,  and  slid 
in  different  groups  of  glands  in  the  same  patient  7'hus  enlai^geoieol 
may  take  place  more  rapidly  at  one  time  than  another,  or  one  set  of  ^aodt 
may  increase  considerably  in  size  while  others  remain  nearly  statioiiaiT. 
In  some  cases  the  glands  get  larger  and  larger  until  death  takes  place 
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til  Qthet-s  the  growth  becomes  arrested,  and  in  a  small  number  the  size  of 
Khe  gLiiids  diminishes  before  death  occiit*s.  In  the  neck  the  enlargement 
Kenerally  begins  in  the  ghvnds  of  the  posterior  triangle^  or  in  those  which 
Be  Ijeneath  the  lower  juw.  Tiio  Buljot'L'i[)iud  gLinds  are  often  enhuged 
Wso.  Freriuently  the  submaxillary  glaii  Is  are  enlarged  on  both  sides, 
|The  natural  contour  of  the  neck  is  then  mtieh  distorted  by  the  masses  of 
enlarged  ghmds^  which  may  reach  a  large  size  and  greatly  increase  its 
eircnmferencc.  When  the  enlargement  of  the  cervical  glands  is  consider- 
able, serious  secondary  symptoms  may  be  prmluced  by  the  press  ore  w^hiih 
they  exert  upon  im|K>rtant  structures  in  the  neck.  The  larynx  moy  bo 
displaced  latendly,  or  the  traihea  may  be  so  much  nsvrrowed  by  pressure 
hat  great  rtvspncea  and  even  death  miy  occur.  Difficulty  in  s\v;dlowing 
and  dciith  from  starvation  may  he  caused  by  compression  of  the  tp^ophagus. 
Pressure  on  the  blood-vessels  may  lead  to  anaemia  of  the  brain  if  the 
ixitid  arteries  be  concerned^  or  to  venous  congestion  if  the  veins  are 
affecteil.  The  vagus  nerve  is  sometimes  compressed,  and  this  may 
lead  to  irregidarity  of  the  pulse  and  cardiac  failure.  The  glandular 
growth  may  extend  into  the  ]>h;irynXj  so  that  swallowing  becomes  diffiudt 
and  hearing  imperfect.  Extensive  enlargement  of  the  submaxillary 
glands  impedes  the  movements  of  the  lower  jaw.  If  the  enlargement  of 
the  axillary  glands  be  considerable,  movement  of  the  arm  is  difficult 
Pain  and  swelling  may  be  caused  by  pressure  upon  the  nerves  and  veins 
in  the  axilla.  In  the  groin  the  enlarged  glands  may  compress  the  femoral 
vein  so  jw  to  produce  oedema  of  the  leg,  or  even  thromlx)sis  in  the  vein 
itself.  The  thomcic  veins  may  be  erdarged,  and  all  the  symptoms  of 
an  intrathoracic  tumour  may  be  present ;  the  most  frequent  being 
spasmodic  cough  and  dyspntea.  The  organs  in  the  chest  may  be  com- 
pressed by  the  glands.  Iho  superior  vena  cava  may  be  naiTowed  or 
even  occluded,  loading  to  tedema  of  the  head  and  arms,  when  a  collateral 
circulation  may  he  established  by  the  mammary  and  epigastric  veins,  as  in 
a  aise  recorded  by  Osier.  ^Vhen  the  glands  in  the  abdomen  are  much 
enlarged  ihcy  can  he  felt  through  the  abdominal  wall  They  may  press 
upon  the  infenor  vena  cavii,  or  the  common  ibae  veins,  and  may  thus 
cause  oedema  of  the  legs.  The  solar  plexus  may  bo  im|>licated,  with 
bronzing  of  the  skin,  as  in  Sir  W.  Jenner's  case^  in  which  Sir  W.  Cowers 
found  that  the  solar  plexus  wiis  concernerl,  though  the  suprarenal  capsules 
were  unaffected.  Dr.  Conpland  mentions  another  similar  case  observed 
by  Sir  J.  Pagets  Ff^reol  and  Osier  also  have  each  observed  a  case  of  this 
kind.  Vomiting  may  be  excited  by  pressure  upon  the  stomach,  nr  sciatic 
pain  by  pressure  upon  the  sacral  plexus.  The  oaJarged  glaufls  may 
compress  the  uretci-s,  or  they  may  become  adherent  to  the  uterus  and 
simulate  a  uterine  myoma. 

Hie  Splrrn,  — The  spleen  is  frequently  enlarged,  but  the  enlargement 
is  not  an  early  symptom,  and  as  a  rule  it  cannot  be  detected  until  the 
glanduhir  enlargement  has  become  well  marked.  The  spleen  never 
reaches  the  enonuoua  size  which  is  so  frequently  seen  in  cases  of  splenic 
leuchfemia,  though  it  is  generally  large  enough  for  the  lower  en<i  of  it 
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to  l>e  felt  beneath  the  costal  margin.  It  some  times  extends  as  fir  Mik 
middle  line,  Imt  it  rurely  causes  any  pain  or  discomfort*  OccmsoiuB? i& 
is  irregular  in  outline  ovWng  Uy  the  krgo  size  of  the  nodttlet  €(  adwil 
growth. 

QivmJiiiorij  ,^!/.?/f«?.— i?/'W.— Ana?niia,  which  may  l>c  prnfocmd^  ii  t 
common  symptom.  It  fieqnently  apfwars  very  early  ;  but  in  ^^runemii 
it  may  not  appear  until  aftei"  the  glands  have  become  enlarged  IW 
consequences  of  the  anitinua  are  weariness,  lack  of  energy,  cHkai  «( 
the  feet  or  even  of  the  sul>cntii neons  tissues  generally.  URinorrlngPi 
may  occur  frum  the  mucous  membranes,  and  specially  from  the  DOM^ii 
the  finhcutaneous  tisstu*,  or  in  the  retitiii.  When  the  bloocl  is  dimwii  il 
looks  i>ale,  but  elear,  if  there  l»e  on  excess  of  leucocytes.  If  tbefe  1»  la 
excess  of  leueocytes  it  looks  rather  milky.  CoagijUtion  takfii  |Imi 
slowly  and  imperfectly. 

Red  blood  corpuscles. — The  microscopic  appearances  of  Uie  UoodiVf 
in  differeut  cases»  and  the  anfemia  is  nitich  more  marked  in  soDic  isa» 
thin  it  is  in  others.  In  many  there  are  50  or  60  p<^r  cent  of  tki 
normal  number  of  red  blood  corpuscles^  while  in  a  few  severe  oua 
they  are  as  few  as  25  per  cent.  Clwtjges  in  therefl  corpuscles  thrtnidfii 
sometimes  occur  both  in  the  acute  and  in  the  chronic  form  of  llod|^'» 
disease*  Small  red  corpuscles  or  microcytes  may  occur  in  varying 
nitmhors ;  in  some  cases  they  are  numerous.  Their  presence  owyj 
readily  determined  by  companng  their  size  w4th  that  of  the  reel  coi 
in  normal  blood  which  have  a  diameter  of  about  -^^Vir  ^^  ^" 
Irregular  form«  of  red  corpuscles  which  are  generally  included  under  j 
name  of  poikihjcytes  may  also  bo  obsei-ved.  Nucleated  re<l 
are  rarely  seen.  Dr.  Dreschfeld  found  none  in  the  cased  vhie 
examined. 

Leucocytes. — Tn  the  majority  of  cases  theie  is  no  excess  of  leue 
in  the  blood.     Thus  Gowers  found  that  out  of  sixty-four  cases  thcml 
no  leucocytosis  in   thirty-nine,  although  in  twenty-fi%'e  there 
excess  of  white  corpuscles. 

In  noi-mtil  blood  five  diflferent  varieties  of  leucocj^tes  lia%*e  beco 
described  l>y  Ehilich.  (a)  Lymphocyte^a^ — small  leucocytes  nvith  a  ( 
of  7  /A,  being  thus  about  the  same  size  as  a  normal  red  corpuscla 
form  hfis  a  large  single  nucleus  which  stains  deeply  and  is  surroun 
a  narrow  margin  of  protoplasm  without  granules.  ('')  Large  mon<j 
cells  sevenxl  limes  as  large  as  the  lymphocyte.  The  nucleus  is  onl  in 
shape,  and  docs  not  stain  deeply*  while  the  pix>toplasm  is  non-gnumkr 
and  relatively  more  abundant,  (r)  Intermediate  forms  resembling  i1j«  Itti 
vanety,  but  having  an  irregularly-shaped  nucleus.  ('/)  These  are 
ally  described  as  multinuclear  cells.  It  is  oidy  under  the  nietioi]  of  < 
reagents,  however,  that  the  nucleus  breaks  up  into  parts,  and  n 
a  long,  irregular  l>ody  which,  as  Muir  pf^ints  out,  is  more  apn 
as  being  "  multipartite."  The  protoplasm  contains  granult* s  which  iff  ' 
stained  by  both  acifl  and  basic  stains,  and  so  those  leuecMryiee 
often  called  "neutrophiles,"      (t)   Eosinophiles — ^  cells  about  the  at 
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^Hize  aa  the  last-mentioned  variety,  with  a  single  nucleus.  The  protoplasm 
Hcontains  large  rcfractile  granules  which  tjilce  up  iiuicl  colouring  agents  und 
Bttain  deeply  with  eosiii,  to  which  property  thty  owe  their  name.  In 
Bheulthy  blood  the  average  number  of  leuetx\vtcs  is  6000  in  each  euhic 
^Mnillimetre.  The  ditlerent  varieties  occur  in  the  following  proportions : 
^Bymphoeytes,  15  to  »^0  per  cent;  multinuclear,  65  to  80  per  cent;  mono- 
^■nuclear  and  intermediate  foniis,  about  6  per  eent ;  and  cosinophiios,  2  to 
4  per  cent. 

•  If  theie  1>e  leurocytosis,  it  is  due  to  the  presence  of  an  increased 
number  of  the  lymph ocy lea  in  the  blood.  Ehrlich  c^msiders  that  the 
presence  of  an  increa^sed  number  of  eosinoiVhile  leucocytes  in  the  blood  is  an 
important  characteristic  of  the  blood  in  Hodgkin's  diseasse  and  in  ]euch*Temia. 
DreschfehJ  has  found  the  eosinophiles  to  be  fairly  numerous  in  aonie  cases, 
but  scanty  in  others;  and  concludes,  in  opposition  to  Ehrheh,  that  they  are 
not  of  much  value  as  an  aid  to  diagnosis.  Dr.  Kanthack  considers  that 
the  eosinophilo  cells  are  of  no  diagnostic  value  either  in  Hotlgkin's 
diseiise  or  in  leuchtcmia,  because  they  have  been  found  in  large  ninubers  in 
gonorrhoea!  pus,  in  many  specimens  of  pus  both  from  men  and  from 
lower  animals,  in  sputum,  and  in  muco-purulent  n«isal  secretions.  As  the 
eosinopliiles  are  much  increased  in  numWrs  in  splenic  leuchfemia,  it  is 
probable  that  in  these  mixed  cases  of  Hodgkin's  disease  or  lymphatic 
leuchBBmiii^  in  which  both  lymphatic  glands  and  spleen  are  enlarged  with 
leucocytosis^  the  eosinnphiles  will  be  found  more  numerous  than  in  the 
more  flimple  uncomplicated  cases. 

Heart. — The  action  of  the  heart  may  Iks  weak  if  there  be  fatty 
degeneration  from  anaBmia.  In  fever  the  frocpiency  of  tlie  pulse  is  of 
course  increased,  and  it  may  be  irregular  if  the  vagus  norve  is  compressed 
by  enlarged  glands  in  the  neck. 

Alimentary  system.  — Lymphoid  growths  may  develop  in  different 
parts  of  the  alimentary  canal,  and  also  in  the  orgiins  connected  with  it, 
giving  rise  to  various  symptoms  according  to  their  situation. 

In  the  mouth  the  gums  may  be  soft|  pale  in  colour,  and  swollen, 
and  blood  may  be  extrnvasated  beneath  the  mucous  mendirane.  The 
tonsils  may  be  considerably  enlarged,  and  there  may  be  extensive  adenoid 
growths  in  the  pharynx  :  these  may  cause  deafness  (by  ocehiding  the 
Eustachian  tube),  diHiculty  in  swallowing,  and  in  rare  cases  they  may 
complete!}*  obstruct  the  pharynx  so  as  to  prevent  the  jifis&ige  of 
food.  The  presence  of  lymphoid  growths  in  the  wall  of  the  stomach 
leads  to  dyspepia  and  vomiting  ;  when  there  is  ulceration  of  the  growths 
the  symptoms  resemVile  those  of  simple  gastric  ulcer ;  vomiting  may 
also  be  excited  by  the  pressure  of  enlarged  lymphatic  glands  upon  the 
stomach  itaeK,  L3miphoid  growths  in  the  intestine  may  cause  no 
inconvenience,  or  they  may  be  accompanied  by  diarrhfea  and  haemorrhage. 
Constipation  may  be  caused  by  the  pressure  of  enlarged  abdominal 
gknds  upon  the  bowel.  As  a  rule  there  are  no  syniptoms  of  hepatic 
disorder  Obstructive  jaundice  sometimes  occurs  from  the  pressure  of 
enlarged  glands  upon  the  bile- duct      The  liver  is  uniformly  eulargedi 
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owing,  in  aomo  cases,  to  the  esoessive  development  of  lytnpliokl  Ltit-riii 
ill  the  substance  of  the  organ. 

liespiraUfry  ^j^5/«m.— Dyspnoea  is  a  frequent  Bymptom  ;   ; 
eitlier  from  narrowing  of  the  trachea  by  the  pressure  of  enltrj-  i  _ 
or  from  the  anemia.     Bronchitis  is  often  present     The  lyiiu 
may  give  rise  to  crepit^itiuns  which  are  audible  in   differ*  ni 
chesty  but  do  not  otherwise  interfere  with  respiration.      Efftisjon  toto  tk» 
pleural  cavity  often  takes  place,  eitlier  as  part  of  a  general  lUiAsirci  m 
as  a  result  of  pressure  upon  the  azygos  or  bronchial  veins, 

KeremiJs  Sffskm, — In  some  cases  delirium  and  coma  have 
One  of  M osier's  patients  died  from  oedema  of  the  brain,  which  ho  r^^ttdei! 
as  the  result  of  a  eerebml  haemorrhage.  Various  symptoms  tnajr  Si  |f"ih 
duced  by  the  pressure  of  the  enlarged  lymphatic  glands  upon  the  wrtm. 
Thus  pressure  upon  the  cervical  sympathetic  may  cause  inequality  m  t^ 
Bize  of  the  pupils.  Pains  in  the  nerves  of  the  arms  and  legs  may  also  lie 
the  result  of  pressure.  Osier  has  observed  one  case  in  which  thens 
paraplegia  from  [iri^ssure  upon  the  spinal  cord. 

Gftiito-unfinrff  sydem, — As  a  rule  there  are  no  renal  symptoias 
when  lymphoid  growths  are  fountl  in  the  kidney  after  death.  Thf 
may  contain  traces  of  albumin  ;  but  anything  more  than  this  may 
taken  as  evidence  of  ulterior  changes  in  the  kidney  occurring  aa  a 
plieatioo.  Lymphoid  growths  are  rarely  found  in  the  ovaries  or 
Amenorrhtjea  in  women  is  common,  and  is  probahly  a  reaull  of  tkfl 
amemia.  In  some  cases  pregnancy  has  ocemred  after  the  commeocfiBiait 
of  the  disease. 

7V//i//eraY«r«.^The  t^rapeiatiire  in  cases  of  Hodgkin*8  disease  hat  htm 
very  carefully  studied  by  Gowera,  who  found  that  fever  was  present  lit 
symptom  of  the  tlisease  itself  in  two-thirds  of  the  cases  in  which  tkt 
temperature  had  oeen  t^iken.  It  is  rather  more  frequent  in  acute  than  in 
chronic  cases,  and  it  occurs  in  nearly  all  patients  under  twenty  ytski^d 
age*  M'hen  general  swelling  of  the  glands  occurs  at  the  hMtniiii^ 
of  the  dist^so,  fever  is  often  an  early  symptom.  Gowers  describes  ihfM 
modes  of  pyrexia  which  may  occur*  In  the  first  the  temperature  if 
continuously  raised  from  two  to  five  degrees  above  the  normal,  and  odf 
varies  a  degree  or  a  degree  and  a  half  during  the  twenty-four  houra.  In 
the  second  mode  there  are  periodsi  sevend  days  in  duration,  of  high  fever 
alternating  with  periods  of  normal  temperature.  In  a  third  there  irs 
marked  dttily  vanations,  the  temperature  rising  to  101'  or  103°  esch 
evening,  and  falling  to  lOiT^  or  even  to  normal  in  the  morning. 

Shirk — ^Owing  to  the  anaemia  the  skin  and  mucous  memhnutes  are 
pale,  often  from  the  beginning  of  the  symptoms.  Sometimes  there 
is  a  general  subcutaneous  eedema.  Bronzing  of  the  skin,  as  in  AddiM>aV 
disease,  bis  been  oliserved  in  a  few  cases,  to  which  reference  has  already 
been  made.  Profuse  perspiration  occurs  during  the  night  in  sons 
cases. 

Patholosrloal  anatomy.  —  The  most  important  morbid  ehajigi^  in 
cases  of  Hodgkin*s  disease  are  enlargement  of  lymphatic  glands,  enUrg^ 
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Lent  of  the  spleen,  and  the  presenca  of  uodules  of  adenoid  growth  in 
various  organa  of  the  body. 

Li/mphttic  fjhmds. — The  most  strikitig  feature  of  the  morlnd  anatomy 
f  Hodj^^kin^s  disease  is  the  enlargement  of  the  lynipliatie  glands.  In 
ealth  the  lymphatic  gknda  may  be  conveniently  divided  into  pnmaiy^ 
condary,  and  tertiary  giTiups.  Of  these  the  piiiimry  and  secondary  are 
ways  to  he  found,  whereas  the  tertiary  glands  are  usually  so  small  that 
hey  may  escape  observation ;  but  they  become  enlarged  under  Bpeeial 
ircumstances.  The  inguinal  glands  are  a  primary  ^onp,  the  popliteal 
re  boconditry  glands.  Uidland  states  that  in  the  axilla  there  are  tertiary 
glands  which  ordinarily  ordy  measure  1  or  2  millimetres  in  din  meter,  but 
which  in  woman  t luring  liicUtion  become  tem|n>ranly  enlarged  They 
afterwards  disjippear,  as  Stiles  h^us  found,  by  a  proeess  of  fatty  involution. 
These  tertiary  glaTids  may  also  become  enlarged  if  carclncima  develop  in 
the  mamma  It  would  appear  from  I^vlis'  experiments  that  under  special 
circumstances  entirely  new  glands  may  be  formed  to  take  the  place  of 
others  which  have  Iwtu  removed. 

In  llrxigkiii's  dist^ase  the  extent  of  the  lymphatic  eTihirgement  varies 
consideraldy  in  di  tie  rent  cases.  In  srmie  it  is  confined  to  a  few  groups  of 
glands ;  in  others  a  large  number  are  involved.  The  primary  lymphatic 
glands  are  the  most  liable  to  be  enlarged.  The  cervical  glands  are  more 
frequently  atrectcd  than  any  others ;  after  these  in  order  of  frequency 
eome  the  axillary,  inguinal,  retrojx'ritoneal,  hranchiaK  mediastinal,  and 
mesenteric  glands.  In  udditinn  to  these,  smaller  giitupsof  the  secondary 
glands  are  often  affected  along  with  the  primary  groups  with  which  they 
are  eonnecti^d.  Thus  with  the  inguinal  the  popliteal  glands,  and  with 
the  axillary  the  epi trochlear  glands  may  be  affected.  Tertiary  glands 
may  also  become  affected^  and  thus  large  glaufle  may  be  found  along  the 
line  of  lymphatic  vessels  in  unusual  situations  ;  as,  for  instance,  beneath 
the  pectoral  muscle.  The  same  set  of  glamls  is  usually  affected  on  both 
sides  of  the  lnwly,  but  the  etdargement  may  be  greater  on  one  side 
than  on  the  other,  or  may  affect  one  side  only.  A  single  gland  may 
become  as  large  as  a  hen's  egg^  and  a  group  may  reach  the  size  of  a 
cocoa-nut.  The  enlarged  glands  are  oval  in  shape,  and  movable  in  the 
earlier  sUiges  of  the  disease. 

Later,  adjacent  gl^vnds  become  firmly  adherent  either  by  the  direct 
extension  of  the  adenoid  growth  from  one  gland  to  another,  or  liy 
adhesive  inflammation  of  the  capsules  of  the  glands  and  the  surrounding 
tissues. 

The  enlarged  glands  may  be  either  soft  in  consistence  or  fiiTn.  The 
consistence  does  not  depend  upon  their  size,  as  both  large  and  small 
glands  may  be  either  soft  or  hard.  On  section  the  colour  is  a  grayish 
whit^^,  with  red  spots  at  the  points  where  dilated  \  essels  have  been  severed 
by  the  knife,  or  where  hiemorrhagee  have  ttikeu  place.  In  some  cases 
where  the  glands  are  firm  a  considerable  quantity  of  hhrous  tissue  can  be 
Been  an  section.  Sometimes  a  gland  is  fotmd  to  be  caseous,  but  this  is 
exceptional.     When  the  cut  surface  of  a  soft  gland  is  scraped,  a  juice  is 
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olituiiied    wbi^h    coriuios    ]j^M[ihocyteSy    larger    celU    l^^^^^^^^^l 
multiiiuclear,  red  cor|jiiscle3»  and  spindle  8ha|»ed   cells  from  tbe  inQi  d 
t!iu  vessels.     The  ftnii  fibruus  gknds,  when  scrupeJ,  yield  liule  <£  ^ 
juice. 

In  the  neck  the  glands  which  lie  above  the  clavicle  are  mast  frfqadulf 
aflectetij  fitid  may  reiveh  a  hirge  size.  The  glands  along  the  frtenK^aatftod 
miiscle^  the  suhmaxilkry  and  the  gulxvccipital  glands  may  lie  aftckd 
Chains  of  enlarged  glands  may  also  connect  this  ^roup  with  the  tijllifT 
or  wilh  the  intrathoracic  group  of  glamls.  Various  secondary  ifati 
may  be  produced  by  enlargement  of  the  cervical  i^Iand^  ;  I  ho  larjiu  mj 
be  pushed  to  one  side,  the  trachea  may  be  narrowed^  the  liitemaJ  jognlir 
vein  may  be  compressed  and  thrombosed,  or  the  recurrent  Ury^^ 
nerve  may  be  involved.  The  glands  in  the  axilla  are  frc*juentjy  afeSHi, 
and  may  leach  a  large  size.  They  are  generally  enhirged  on  bcidi  atki 
of  the  body,  but  tu  a  greiiter  extent  on  one  side  than  the  otlicr 

Id  the  thorax  the  antciiur  mediastinal  glands  are  often  found  enlifged, 
and  may  form  a  mass  extending  tbc  whole  length  of  the  periau\fitim.  Ii 
some  cases  the  growth  cxtejids  into  the  region  of  the  thymiuior  iiilo  tkf 
pericardium.  Both  tbe  heart  and  the  left  lung  may  he  pus^hed  out  of  piMt 
by  the  enlai'getj  glands.  The  bronchial  glands  often  form  large  wamm 
which  may  emnpress  the  bronela  to  a  considemblc  extent,  and  thegni«tl 
may  extend  into  the  lung  itself.  When  the  glamis  of  the  |>oeterior  mei^ 
itinum  are  aflected  they  rarely  cause  any  comprcss-ion  of  the  aoru,  «mck 
phagus,  or  thoiaeic  duet ;  tbongh  in  sonie  cases  the  wall  of  the  cnopiiigai 
or  even  the  vertebne  may  be  involved  by  tin?  growth  of  the  gbndi 
In  the  abdomen  tlie  gLinds  most  frequently  affected  are  thOM 
behind  the  peritoneum  along  the  spine.  The  pelvic  glands  may 
enlarged  and  compress  one  of  the  ureters.  Ciowers  mentions  i»nc  eiii, 
recorded  by  Ronfils,  in  which  the  lumbar  and  pelvic  glAti<ls  togfiher 
weighed  eight  pounds.  The  mesenteric  glands  arc  aeldoni  aflTected,  &Dd 
when  diseased  they  do  not  reach  any  great  size.  The  inguinal  g] 
ai'e  enlarged  in  about  50  per  cent  of  the  cases,  and  often  form 
masses  in  the  groin^  compressing  both  vessels  and  nerves  ia 
region. 

Mlcrmcopwil  apptwrance  of  enlarged  glands,  —  In  the  a'lrly  si 
the  glandular  enlargement,  when  the  glands  have  not  increa&ed 
size  and  are  soft  in  consistence,  the  various  {mrts,  a3  seen  ia  the 
gland^  are  Ciisily  made  out.  The  cortex,  medulla,  fo!li(!lcs»  and  sej 
maintain  their  normal  relationships ;  but  the  lymphocytes,  which  lie  in 
the  meshes  of  the  reticulum  of  the  gland,  are  greatly  in<  rojisefl  iti 
numbers.  Iji  some  specimens,  which  are  probably  examples  of  a  mart 
advanced  stage  of  the  process,  the  cells  are  seen  to  have  penetmted  Um 
septa  and  caused  their  di visiotu  A  section  of  such  a  gland  ahowB  a 
uniform  structure  consisting  of  a  fine  network  of  fibrils,  tho  flpnoM  «( 
which  are  filled  ^^th  leucocytes,  wbicli  can  be  washerl   out,  1  the 

stroma  with  a  few  nuclei  behind.     Tbe  network,  which  Sel  iiks 

is  fonncd  by  the  splitting-tip  of  the  septa  by  the  multiplication  of  the 
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lla  whieli  peneti-ate  them,  is  irregular  in  fonii,  and  the  Bjmces  may 
lOuUiin  single  lymphoid  ccllsj  or  gruups  of  six  or  more  cells  closely 
iked  together.  The  celU  i»resciit  the  sjime  apfx^jirance  fis  ordinary 
ymphocylt^B,  Sometime  moltinii clear  cells  arc  seen  as  a  result  of 
nuclear  iimllipliciiUon  without  cell  division. 

In  the  hrnicr  glands  there  is  an  increase  in  the  fdirotis  tissue  stroma 
well  HA  iiiultipliaition  of  the  cells.  The  peptu  whieh  run  hetween  the 
'olliclea  are  thickened,  as  are  idso  the  illuvs  of  the  mt!dnlhiry  in^twork. 

In  some  the  pnx^esa  of  (ilirosis  continues  till  the  gland  hiicomes  hai^d 
and  firm  in  consistence.  The  cells  are  then  present  in  nrnch  einaller 
numhcrs,  there  is  a  large  excess  of  fibrous  tissue  in  the  stroma,  and  the 
ctipsnle  is  thiukencd.  Finally  ojily  a  musj*  of  fihrotis  tissue  amy  remain 
in  the  place  of  the  adenoid  tissue  of  the  gland  (G.  Sharp), 

Spit  en.  —  In  a  large  majority  of  ilie  cases  the  s|ileen  is  diseased. 
In  100  cases  in  which  the  condition  of  I  he  sjilecn  was  noted,  it 
was  found  affected  in  73.  In  the  other  22  no  change  was  de^scribed. 
This  organ  h  thus  more  or  less  changed  in  four  fifths  of  the  ca^es. 
The  enlargement^  as  a  rule,  is  only  slight  or  moderate  in  degree ; 
in  a  i\}w  rare  ciuses  it  has  reached  a  large  bize.  The  weight,  liow^ever,  is 
seldom  more  than  thirty  ounces.  The  eulargemcnt  may  l»e  a  simple 
hypertrophy,  or  it  may  be  due  to  the  presence  of  lymphornata 
of  vanous  sizes  in  the  suKsranee  of  the  spleen.  \n  78  citscs  in 
which  the  spleen  a\  as  affected,  these  growths  were  fotnnl  in  57  ; 
in  the  remaining  21  it  was  only  descrilied  as  being  enlarged,  When 
there  is  bimplc  increase  in  size   of    the   spleen   it  is  generally  firm    in 


consistence  ;  it  may  be  lianl,  but  it  is  raicly  soft.  The  Malpighian 
corpuscles  are  often  easily  seen,  Ijcing  rather  larger  than  in  a  normal 
spleen.  When  the  lyni]  hold  growths  which  originate  in  the  ^lal[jighian 
bodies  arc  present,  they  do  not,  as  a  rule,  cause  any  gre^t  enlargement  of 
the  spleen.  They  \'ary  in  size  and  may  be  no  larger  than  ]>eas,  or  as  big 
as  cral^-apples.  The  appearance  of  tlie  growths  is  peculiar,  and  they  have 
been  comiKired  to  masses  of  suet  or  cold  fat.  In  one  c;i.se,  in  w  hich  I 
made  the  {K>st-raortem  examination,  the  cut  surface  of  the  spleen  which 
contained  these  growths  resembled  a  piece  of  brawn  in  appearance.  The 
masses  arc  often  irregular  in  shape,  and  may  even  bidge  out  the  capsule 
of  the  overlying  spleen.  Infarctions  also  are  often  seen  in  the  s|»leen  : 
their  ajjiieaninee  varies  w^ith  their  age ;  if  seen  early,  they  are  red,  and 
arc  surromided  hy  an  area  of  congested  sj>lenic  tis!*ue.  Later  they 
become  pale  red,  and  ultimately  cream-coloured.  Chrf>nic  intlammatioli 
of  the  capsule  of  the  spleen  is  not  uncommon,  and  leads  to  the  foiniation 
of  adhesions  to  surrounding  organs  and  thickening  of  the  capside  itself. 

When  the  spleen  is  examined  microscopically  the  fibrrms  tral>ccula>  are 
found  increa.sed  in  size  owing  to  v^n  increase  in  the  amount  of  their  fibrous 
element.  The  lymphoi<l  growths  which  are  developed  in  the  Malpighiaii 
corpuscles  resemble  the  eidargcd  lymphatic  glands  in  structure.  As  in 
tiiem  there  is  a  reticubim,  in  the  meshes  of  which  lie  small  round  cells. 
New  fibrous  tii^siui  is  developed  in  which  the  connective- tissue  corpuscles 
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are  seen  ;  the  amount  of  fibrous  tissue  may  increase  till  the  Mi4i|n;^^hir, 
Iwxlies  consist  almost  entirely  of  it  In  this  stage  the  lympbaid  eeik  m 
few  in  number,  liound  the  etiges  of  the  Miilpighiiin  bodiea  mmy  be  mm 
m^'isses  of  brown  pigment :  this  pigment  is  derived  from  digsnmtal 
and  broke n-np  red  blood  corpuscles  which  were  included  in  the  gyuirtk  di 
the  fibrous  tissue.  Wher»  the  nodules  of  new  growth  are  ki^  lb«T 
compress  the  surrounding  splenic  pulp ;  it  is  then  frequently  atropkisi 
and  conUuns  cells  whirh  have  undergone  futty  degenemtion  and  ; 
of  pigment.  In  some  crises  there  is  hyperplasia  of  the  splcDic  pii|L 
Lardaceous  degeneration  of  the  spleen  has  rarely  been  obsen'cd. 

The  medulk  of    bones  is  sometimes  altered,   but  in  otbcr  cMei  il  | 
is    normid.     Changes   in    the   me4Julla  may  or  may   not   be 
with  leucha?mia  during  life.     By  microscopical  examination  ii 
cleteruilned  tliat  the  altered  condition  of  the  marrow  is  due  to  a  \ 
of  adenoid  tit^soe  in  the  place  of  the  normal  bone  marrow. 

Alitmtitary  camtL — Along  the  whole  length  of  the  normal . 
canal  are  scattered  numerous  patches  of  adenoid  tissue.  In 
of  these  centres  a  development  of  lymjihadenoid  tissue  may  take  pUc«  n 
Hodgkin's  disejise  \  and,  once  started,  it  may  extend  consideraWy  bvyiiod 
the  original  pfitcL  The  follicles  at  the  back  of  the  tongue  may  ht 
enlarged,  and  the  adenoid  tissue  of  which  the  tonsils  princi|iaUy  < 
may  become  consideraldy  increased  in  amount,  leading  to  en 
of  the  tonsik^  sometimes  followed  hy  ulceration. 

Adenoid  growths  have  Wen  found  in  the  mucous  membrane  of  ibe 
pharynx  iintl  of  the  n-sojihagu^.  In  the  stomach  there  may  be  exttfiiiTe 
overgrowth  of  the  adenoid  tissue  and  general  thickening  of  the  moeooi 
membrane  in  consequence.  Ulceration  of  this  thickened  mucous  memhmN 
may  occur  at  several  different  fxiints.  In  the  intestinea  the  spoeial  ngjgp^ 
gations  of  adenoid  tis^sue,  which  occur  in  the  solitary  glandtt  and  in  tfae 
Peyer'a  jmtches,  may  become  eonsiderably  enlarges!  from  overgrowtb 
of  adenoid  tissua  This  change  is  most  marked  in  the  lower  pan  of  tbt 
ileum,  but  it  may  extend  beyond  the  ileo-cascal  valve  into  the  aaootidiDg 
colon,  Tha  adenoid  gi'owth  may  extend  considerably  in  the  niuccM»ecai 
of  the  intestine  without  involving  the  muscular  cr»aL  The  intogtinal  vail 
may  be  much  thickened,  but  the  lumen  of  the  bowel  is  not  diniinjshf<L 

Liver. — ^In  a  considerable  number  of  cases  changes  are  found  in  thi 
liver  which  may  or  may  not  be  sufficient  to  cause  an  actual 
the  size  of  the  organ.  Most  frequently  lymphoid  growths 
scattered  throughout  the  liver ;  these  are  generally  small,  varying  V^ 
size  from  a  pin's  head  to  a  cherrystone,  and  pink  or  gray  in  colour;  t» 
eome  crises  the  growths  may  reach  the  size  of  a  cherry*  liut  tbeee  are 
fewer  in  mmil»er.  In  appearance  they  resemble  the  nodules  which  hai^ 
been  alrendy  described  in  the  spleen.  On  microscopical  examinatton  the 
minute  adenoid  growths  are  foundi  as  elsewhere,  to  consist  of  lymphaCae 
tissue.  They  lie  in  the  interlobular  spaces,  bnt  may  also  extend  into  tbt 
lobules;  when  a  growth  extends  into  the  hepatic  lobules  it  devrlo|« 
between  the  liver -cells,  and  causes  atrophy  of  the  letter  bjr 
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rol  Btinlon  Sctnderson  considers  that  the  growth  may  sometinjt^s  originate 
n  the  tissue  of  the  acinus  itself.  In  some  tases  there  is  a  general  tliffuse 
growth  of  nucleated  tissue  in  the  inteiiobukr  spaces,  from  which  extensions 
Tnfty  also  titke  place  into  the  tissue  of  the  acini.  Occasionally  the  enlarge- 
ment of  the  liver  i^  partly  due  to  congestion  of  the  capillaries.  Eftusion 
into  the  |>eritoneiil  cavity  is  not  uncommon  as  a  result  of  ported  ohstruetion 
by  lymphoid  growths;  in  some  cases  the  peritoneum  is  studded  with 
small  gRiwths. 

Jtespiratortf  sysiem, — In  the  lungs,  growths  of  adenoid  tissue  are  found 
which  may  occur  either  as  the  result  of  direct  extension  of  growth  from 
bronchial  glands  already  affected  into  the  lung  itself,  or  as  separate  centres 
of  growth  scattL'icd  throughout  both  lungs.  The  scattered  growths  which 
generally  originate  in  the  perihionchial  lymphatic  tissue  are  small  in 
8ize»  and  resemble  tul>crcles  in  ap|M?arance.  lliey  have  the  same  structure 
as  the  growths  in  other  organs,  and  seldom  soften  or  break  d«*wn.  Effu- 
Bions  into  the  pleural  cavity  are  found  in  some  cases,  and  may  contain 
blood.     Adenoid  growths  are  i-arely  found  lieneath  the  pleura. 

HeurL — The  heart  is  often  small,  ainl  fatty  degeneration  of  the 
muscular  wall  is  not  uncommon.  Occasional ly  adenoiiJ  growths  have 
been  found  in  the  su^istance  of  the  he^art  or  on  its  surface. 

Genitfhuriuftri/  .v/sh'ttt, — Lymphoniat;i,  similar  in  structure  to  those 
which  are  found  in  other  aljdominai  viscera,  occur  also  in  the  kidney. 
These  are  usually  small  in  size,  and  rarely  gi'ow  larger  than  a 
cherry.  The  growths  generally  develop  between  the  tidndes  in  the 
cortex  of  the  kidney,  and  as  they  enlarge  they  may,  by  pressure,  C4Ui8e 
atrophy  of  the  epithelium  lining  the  tubules.  The  kidney  may  be 
enlarged  as  a  whole  ;  it  is,  as  a  rule,  pale  in  colour,  and  sometimes  i^.  is 
the  sent  of  fatty  or  lanlaceous  degeneration.  The  testicles^  like  other 
glands,  may  contiin  lymphoid  growths,  which  lead  to  atrophy  of  the 
epithelium  by  corapression.     The  ovaries  are  rarely  affected. 

Ihiriles.H  Sftrchrtf  (fimiih. — The  thynuis  may  be  enlarged,  or  It  may 
contain  adenoid  growth s,  which  may  extend  to  the  surroiuiding  part«. 
More  fref|uently  the  anterior  mediastinal  glanils  are  primarily  affected, 
and  the  thymus  by  exteiksion  of  the  giowths  from  them. 

The  suprarenal  cajisules  were  affected  in  one  case  recorded  by  Gowers. 
The  thyroid  gland  may  al^o  be  involved  (Stengel). 

J^Wvous  system. — Lymphadenomatous  growths  occasionally  occur  in 
the  dura  mater,  but  rarely  in  the  braio  or  any  other  jwirt  of  the  nervous 
system. 

Skin.— In  rare  cases  adenoid  growths  have  lieen  found  in  the  skin. 

Pathog-eny. — We  have  as  yet  very  little  definite  knowledge  of  the 
pathogeny  of  Hoilgkin^s  dise;xse.  Experimental  research,  which  of  late 
has  thrown  so  much  light  upon  the  nature  of  many  obscure  morbid 
processes,  has  not  as  yet  succeeded  in  elucidating  this  complex  problem. 
The  study  of  the  morbid  anatomy  of  the  disease  has  given  us  much 
information  as  to  the  nature  and  distribution  of  the  lym]ihn*lcnoid 
growths  which  form  so  prominent  a  featme  in  it;  but  as  yet  we  pos- 
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sesa  no  explanation  of  tho  abnormal  development  of  ihn  Irnifbttk 
gktids  and  adt^tiuid  tissues  geiiej^illy  in  tho  body.  An  examinAliofi  nf  tii 
comparative  anattmiy  of  lyniplmtic  glaruJs  shows  timt  Irtiu  lyraj^iUt 
glands  are  ft»and  only  in  the  higher  vertcbrata.  In  fiiilics,  reptilo,  ad 
amphibians  there  are  no  lyniphatic  glands.  In  bird»  and  iti  mAmiiBli 
true  lymphatic  glands  are  frumd.  Gulland  has  shown  that  kococ^ 
appear  in  the  adenoid  tissue  of  the  thymus  gland  of  maninialiAn  mirjm 
some  time  before  the  lym|>hatic  glands  arc  developed.  In  nunvvU 
that  the  lymphatic  glands  are  more  highly  davetopetl  thiui  in  luajr  dL  tki 
lower  animals. 

Adenoid  tissue,  which  is  the  principal  scat  of  the  inorhicl  dsui^  ii 
Hodgkin's  disease,  is  mdcly  distributed  in  the  ti&sucs  of  uiaXL  II  it  a 
spL^eialised  form  of  connective  tissue^  the  fibres  of  which  form  sfiaoBi^ 
work  and  receive  an  abundant  bloo*J-supply.  The  special  chftfmdtfl  d 
adenoid  tissue  are  found  most  clearly  marked  in  certain  parts  of  tjnmilirtr 
glaniis  known  as  *' germ-centres  "  ;  in  these  germ  centres  the  tHJcioecttfr 
tissue  hbrca  fonii  a  very  fine  network,  supporting  tho  riumorous  cafnUiria 
which  enter  it.  At  the  periphery  of  e^ich  germ-centre  thts  fibn»  Lie  doe 
together  and  form  a  kind  of  capsule  conuuning  oidy^  tninitt^  o 
Leucoe^'tes  escape  from  the  capillaries  in  the  germ- con trea  i 
reticulum,  in  which  they  are  for  a  time  arrested.  Hero  tbey 
division,  and  the  young  cells  thus  foriiie^l  gradually  find  their  vay  i 
edge  of  t!ic  gt^rm- centre,  from  which  they  ultimately  e^sca^ie  Jind  ^t^ 
through  the  lymphatic  gland  into  the  general  lymph -stream.  The  aoM 
process  apfiears  to  go  on  in  all  adenoid  tissue,  though  less  iictin*lr  iktm 
io  the  special  germ-centres.  Thus  an  important  function  o£  adc^noid  i 
geneniUy^  and  especially  of  lymphatic  glands,  is  to  enable  the  leu 
to  multiply  according  to  the  demands  of  the  part  in  which  llie 
tissue  is  situated. 

In  speaking  of  lymphatic  "glands"  it  must  be  remetnbcrcH!  duUvi 
arc  dealing  \^iih  organs  which  differ  widely,  both  in  stmcttire  and  io 
function^  trom  many  other  organs  in  the  Wly  which  are  also  caDsl 
glands.  The  term  **  gland  *'  ir.cludes  all  the  secretory  glands 
function  niiiy  be  cither  to  supply  an  external  secretion,  as  in  tbe  < 
the  salivary  glands,  or  to  prmluce  both  an  external  and  an  iiitenni 
secretion  as  is  done  liy  the  fKincreas,  or  to  form  an  internal  secretion  only 
like  that  of  the  thyroid  gland.  Wo  have  no  evidenco  at  prevent  thsi 
lymphatic  glands  foini  any  s[>ecial  secretion,  nor  from  their  strtictajre 
slionld  we  expect  them  to  be  ca|i^ible  of  fonning  any  true  seeretiun*  U 
is  important  to  bear  this  in  mind  ;  for  in  dealing  with  diseases  of  seeretofj 
ghmds  wo  have  to  take  into  account  the  effect  of  the  disejise  in  de 
increasing,  or  altering  the  secretion  of  the  gland,  and  tlio  consoquonti 
of  these  changes  upon  the  body  as  a  whole. 

We  have  seen  that  adenoid  tissue  generally  ia  the  seat  of  mitlttpBoi^ 
tion  of  the  leucocytes ;  and  when  we  remember  the  very  importaiit  ii«it 
which  leucocytes  play  in  the  blootl  and  elsewhere  we  should  expect  that 
such  widespread  diseaae  of  adenoid  tissue  as  we  encounter  io  llodig|dfi*i 
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would  modifvi  mor«  or  less,  the  produ*  tiori  and  condition  of  the 
BUCucytes.  An  incrciise  in  tho  size  uf  the  lymphatic  gUtnds  does  not, 
bowever,  necessarily  biing  al>ont  an  increiise  111  the  number  of  the  leuco- 
cytes in  tho  bluod  ;  and  it  is  in  some  eases  only  that  an  iui'teased  formation 
yi  leui'ocyles  takes  place  in  tho  lymphatic  glands*  As  we  do  not  as  yet 
mow  the  immwiiate  cause  of  HoilgkuiB  disease,  we  can  l*ut  surmise  what  its 
probable  liature  may  be.  It  would  seem  to  be  due  to  the  presence  of  some 
lugent  capable  of  exciting  the  ;xrowth  of  the  adenoid  tissue^j  and  the  conse- 
quent enlargement  of  the  lymphatic  glands.  W  hen  we  examine  the  known 
^4iuses  of  enlargement  of  the  lymphatic  glanda  we  find  them  to  be  of  more 
than  one  kind.  Enlargement  of  lymphatic  glands  may  bo  a  normal 
physiological  proce^ ;  thus  In  the  axilla  Stiles  has  found  that  during 
lactatioti  very  minute  lytnphatie  glands  become  increased  in  hizc,  and  at 
the  end  of  lactation  undei*go  involution  ;  so  that  evidently  in  the  require- 
ments of  the  mammary  gland  during  lactiitlon  we  find  a  cause  of  lymphatic 
activity.  Many  morliid  ]uocesse:^,  such  as  infective  intiammations  of 
various  kindsj  are  accompanied  by  enlargement  of  the  lymphatic  glands 
connected  with  the  part  alTeeted*  There  may  be  actiud  infection  of  the 
glands  themselves,  as  in  csincer  or  tuberenlosiK,  leading  to  their  enlarge- 
ment ;  in  the  hitter  case  wo  find  the  immediate  cause  in  the  tid>ercle 
bacilluts.  In  the  c;ise  of  tuliercidosis  the  lymphatic  gliuuls  often  form  a 
tine  of  defence  in  which  phagocytes  containing  tubercle  lacilli  are  arrested  ; 
these  Ijacilli  may  then  be  either  destroy ed  or,  if  they  continue  to  live, 
their  advartee  towanls  more  important  organs  is  arrestexl  for  a  time. 
When  we  consider  the  many  |Kjii!ts  of  analogy  between  Hodgkin's  disease 
and  tnl»ercu!osisj  anil  the  other  infective  pnx^esses,  it  seems  very  prol>able 
that  Hodgkin's  disease  is  also  due  to  infection.  The  clinical  features  of 
the  disease,  and  especially  the  acute  course  of  it,  the  haemorrhages,  the 
ansemia,  and  the  presence  of  fever  in  some  cases  tend  to  supjjort  this 
probabiHty.  The  changes  which  we  fifid  in  tho  adenoid  tissues  and 
Ivmphatic  glands  are  most  easily  explained  by  assuming  that  they  are 
the  residt  of  the  action  of  some  [mthogenetic  parasite,  E\  idence  of  direct 
infection  in  Hodgkin's  disciise  is  almost  entirely  wanting ;  Init  one  case, 
which  was  under  the  care  of  Obratzow,  is  of  importance  in  this  respect, 
Au  assistant,  who  helped  to  jilug  the  nos^o  and  also  to  examine  the  urine 
and  fsBces  of  a  patient  who  was  eufiering  from  acute  Hodgkin*s  disease, 
soon  afterwards  was  attacked  by  the  same  disease,  and  died  a  month  after 
the  time  of  the  alleged  infection. 

Another  fact  which  supports  the  infective  nature  of  Hodgkin's  disease 
is  the  occurrence  of  the  siime  disease  in  the  lower  animals :  tho  lymph- 
adenoma  of  Ciittlo,  dogs,  and  horses  appears  to  be  identical  with  that  of 
roan.  In  this  respect  again  it  resembles  tuberculosis.  In  horses  especially 
tho  disease  presents  many  of  the  same  symptoms  as  in  man,  for  in  equine 
lymphadenoma  there  is  enlargement  of  tho  lymphatic  glands,  and  iri  some 
cases  adcnoi<l  growths  in  the  spleen,  liver,  kidneys,  and  lungs.  Emacia- 
tion, aniemia,  and  leiichaunia  may  also  occur 

If  the  disease  be  duo   to   infection  wo  have  as  yet  no  knowledge 
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of  tho  organiam  which  is  the  imTnediate  cause  of  iL  We  *ifi  m 
even  know  whether  it  is  an  animal  parasite,  like  the  phksmodia 
of  malarial  fever,  or  a  vegetable  i^iiraajt*.*  like  the  tuV»ercie  liwrilioi 
As  Dr.  Dreschfeld  pointg  out,  there  is  a  strong  analog}'  lirtw^ea  tk 
diflertijit  varieties  of  chronic  and  acute  Hod gk in  a  disease  ajui  tk 
various  forms  of  tuberculosis.  Though  Dreschfeld  found  fim&U  hoeilli  n 
the  kidney  of  one  case,  these  were  not  present  in  specimens  e: 
from  other  cases ;  and  he  was  unable  to  obtjiin  any  growth  ol 
organisms  from  pieces  of  the  diseased  glands  placed  iu  v 
media.  The  experiments  of  Delbet  ten^l  to  show  that  the  A\ 
to  a  certaiji  l>acilius,  hut  they  require  further  extension  and  conHnailieai 
This  observer  found  a  bacillus  in  the  blood  o£  the  Kpleen  ol  a  iranai 
who  was  suffering  from  Hodgkin's  disease  (Umph^tdHumke  ff^^mlmX  m 
which  the  spleen  was  also  afTeeted.  He  oliiaiiied  pure  cukivatiOM  d 
this  micro-organism,  with  which  he  made  ex j:>eri mental  ifiocnLationt  m  i 
dog,  L/irge  doses  of  a  pure  culture  of  the  bacillus  w*ero  etripl<>jred,  iild 
the  inoculations  were  rejicated  several  times  at  various  intervaJg.  TWi 
method  of  experiment  was  adopted  by  Delbet,  as  he  considered  the 
bjicillns  to  be  ojie  of  feeble  \irulenco,  and  unable  to  multiply  m  tk 
tissues  of  a  healthy  animal  unless  reinfurced  by  repeated  da»os  of  ikt 
culture.  The  animal  emaciated  rapidly,  and  in  fifteen  days  it 
more  than  one-fifth  of  its  weight.  When  the  dug  was  kiUecL  a 
after  the  commenceraent  of  the  inoculaticms,  the  lymphatic  glandi  in  tki 
mesentery  and  in  the  mesocolon,  the  thoracic  and  vertehnd  glaodi^ 
well  as  those  iu  both  axilla  and  in  the  right  groin,  were  fouml  en 
On  examining  the  enlarged  glands  Delbet  was  able  to  show  that 
contained  the  same  l>acillus  which  he  had  inoculated  as  a  pure  culi 
On  the  strength  of  this  experiment  he  claims  to  have  produced' 
gencralisefl  lymphadenoma  by  inoculations  of  this  bacillus. 
observers  have  found  micrococci,  and  no  bacilli,  in  the  enlarged  gianda 
Thus  it  is  evident  that  the  whole  matter  requires  far  njore  extenfiTt 
experiment^il  investigation  before  any  satisfactory  explanation  of  tht 
pithrilogy  of  this  disease  can  be  given. 

Ordinary  course,  Duration,  and  Termination, — The  onset  ol  tiifi 
disease  varies  considendily  in  different  cases.  In  some  there  is  at 
only  a  localised  swelling  of  one  group  of  glands,  and  this  eoeuU' 
may  persist  even  for  several  years  wuthout  further  extenaiott  A 
primary  local  disease  may  be  followed  at  a  variable  jnt<T*^aI  hf  m 
general  enlargement  of  the  glands,  or  there  may  l>e  a  general  enlarge 
mcnt  of  most  of  the  lymphatic  glands  in  the  beginning.  Gt  nemlisalioii 
of  tho  disease  is  accompanied,  or  soon  followed,  l>y  progressive  anaemia; 
the  aniemia  may  appear,  however,  before  the  glancla  are  appreciably 
affected.  In  acute  cases  the  onset  may  be  marked  by  shivering^  pAim 
in  the  back  and  limbs,  cough  and  expectotation,  and  nij^d  loss  of 
atrength. 

In  acute  cases  the  patient  rapidly  becomes  worse.     In  diroiUe  €Mm 
the  disease  may  remain  stationary  for  considerable  periods^     The  diin^ 


ion  of  the  disease  varies  from  ^ve  or  six  weeks,  in  very  licute  cases,  to 
Bveral  years  in  the  chrunic  forms  of  the  disciise. 

Sir  W.  Gowera  (10)  gives  tbo  following  table,  drawn  up  from  fifty 
ital  cases,  in  which  the  duration  of  the  disease  had  been  ascertained : — 

Li'sa  than  1  year  in  1 S  cases. 
Between  1  and  2  yeant  iu  15  cases. 

»»       2    »»    3         ,,        6      ,, 

11       8    »,     4         ,,        6      ,, 

„       4    M    5         „        3      „ 
Oyer  5  ywir»        .        .        1  case. 


Sex 


of  the 


appears  to  have  little  or  no  influence  upon  the  duration  ot  ttse 
disease.     Before  middle  life  the  diaatiuu  does  not  vary  at  ditlerent  ages; 

»t  is  shorter,  however,  in  the  second  than  in  the  first  half  of  life. 
Kecovery  may  take  place  under  treatmenL     This  is  more  likely  to 
occur  in  chronic   than  iu  acute  cases,  though  marked  improvement  or 

■arrest  may  occur  even  in  the  latter. 
^  Sooner  or  later,  in  most  cases,  the  ansemia  becomes  more  intense,  the 
patient  loses  strength,  and  dies  from  exhaustion.  In  some  cases  the 
immediate  cause  of  death  has  been  asphyxia  from  the  pressure  of  enlarged 
glands  upon  the  trachea  or  bronchi*  Death  has  also  taken  place  from 
starvation  owing  to  pressure  upon  the  oesophagus.  In  a  few  cases  coma 
and  convulsions  have  occurred  at  the  end.  Loss  of  blood  and  diarrhcea 
may  also  take  part  in  bringing  about  a  fatal  termination.  l)eath  may 
also  be  the  result  of  some  such  complication  as  pneumonia,  tedcma  of 

I  the  lungs,  or  pleural  effusion, 
Dlagrnosts.— The  enlargement  of  the  lymphatic  glands  which  takes 
place  in  Hodgkin  s  disease  has  to  be  distinguished  from  other  kinds  of 
enlargement.  In  advanced  cases  the  number  of  glands  involved  and 
the  general  cachexia  render  the  diagnosis  easy.  In  the  early  stages  of 
the  disease,  when  only  a  few  glands  may  be  affected  and  the  severe 
constitutional  symptoms  not  fully  manifested,  the  enlargement  has 
to  be  distinguished  from  those  of  acute  adenitis,  tuberculous  lymph- 
adenitis, sarcoma^  and  carcinoma.  The  disease,  as  a  whole,  has  also  to 
be  distinguished  from  splenic  leuchuemia,  and  from  those  mLxed 
cases  in  which  the  symptoms  of  that  disease  appear  in  combination 
with  those  of  Hixlgkin's  disease.  In  very  acute  cat>es  the  Bymptoma 
may  resemble  those  of  the  known  infections,  especially  when  the  abdo- 
minal glands  are  principally  affected  ;  in  these  cases  we  may  have  to 
distinguish  between  acute  Hodgkin's  disease  and  typhoid  fever,  ttiberculous 
peritonitis,  or  septicaemia ;  or  again,  the  symptoms  of  Hodgkin's  disease 
may  suggest  purpura  or  pernicious  ancemia. 

In  acute  inflammation  of  the  lymphatic  glands — acTite  adenitis — the 
enlargement  takes  place  rapidly,  and  the  glands  are  painful  and  lender. 
The  surrounding  tissues  arc  also  frequently  inflamed  at  the  same  time. 
A  few  glands  only  are  aflected,  and,  as  a  rule,  they  are  directly  con- 
nected with  some  part  in  which  inflammation,  suppuration,  or  a  breach 
of  surface  open    to  microbes  is  already  known,     Iu  Hodgkin's  disease 


the  enlargement  is  painless ;  it  is  unaccompanied  by  inflai 

it  frequently  affects  a  large  number  of  glands,  not   neoesiiifily  in  ea» 

tiguity. 

Tuberculous  disease  of  tbe  lymphatic  glands  is  generally  ilmit^  tt^m$ 
or  more  groups.  It  frec|ueritiy  begris  in  glatuls  which,  like  tho  ^enia^ 
glands,  lire  tomiected  with  some  surface  through  which  iho  tubtn^ 
bacillus  may  enter.  Thus,  if  the  enlargement  of  the  lymphatic  |liAi» 
be  general,  it  is  almost  certainly  not  tubercidous.  A*^in,  in  th«  trTmi 
groups  of  glands  we  find  that  io  tuberculous  diBeasc  there  is  often  pen 
adonitisj  which  leads  to  matting  of  the  glands  ;  whureas,  in  Hodgkini 
disease,  as  the  surruunding  tissues  are  not  inflamed,  the  glandi  maii 
freely  movablti.  In  tuberculous  disease  the  glan<ls  »L>on  begin  tocsMHi 
or  suppnrate,  the  skin  is  implicated,  it  gives  way,  ancl  the  ab«of«t  db- 
charges  through  the  opening  ;  in  Hodgkins  disease  the  gUind^  mixlm 
caseate  nor  snppurate,  nor  is  the  skin  inHamed  about  them,  Lynipk 
adenomatous  glands,  as  a  rule,  reach  a  larger  size  than  tuberculous  glaivK 
prolKd>ly  because  degenerative  changes  generally  occur  early  in  the  bttttr. 
We  may  note  also  a  characteristic  cachexia  coramonly  known  « 
**  scrofuliius.**  Not  infrequently,  however,  when  tho  enUi^geaieiit  ii 
confined  to  a  few  glands  a  diagnosis  cannot  be  made  until  scniMi  flBthv 
manifestalitm  of  the  true  nature  of  the  enlargement  appears. 

In  the  early  stages  of  Hodgkin*8  disease,  when  the  enliu-gaiMiit  d 
lymphatic  glands  is  confined  to  a  smidl  area,  there  may  be  a  dtffieilk|ii 
distinguishing  it  from  sarcoma"  of  the  glands.      In  sarcoma,  hn  "ngi 

is  a  slow  extension  of  the  growth  to  neighbouring  glands  ;..  \i§ 

surrounding  tissues,  wdiereaa,   in   llodgkins  disease,    further  extmmom 
will  probably  arise  in  a  different  part  of  the  h>ody*      So  generallMd  m 


enlargement  would  not  be  sarcoma.     In  sarcoma,  again,  the  pi 
BGcondary   or   primary   growth    elsewhere    may    help    to    clcftr 
diagnosis. 

By  some  writers  the  name  lymphosarcoma  has  been  used  as 
name  for  Hodgkirj^s  disease ;  by  others  this  name  has  been  given  to  a 
form  of  sarcoma  of  the  lymphatic  glanda.  This  confnsion  shindd  Y*e  guai 
against  Sharp,  who  distinguishes  between  lymphosarcoma  and  1; 
adenoma,  considers  that  each  starts  from  a  lymphoma*  If,  as  the  utnsfmr 
grows,  it  is  found  to  contain  very  large  numbers  of  round  cellA,  and  bttl 
little  fibrous  ti:3?*nc,  he  considers  it  to  be  a  lymphosarcoma*  If,  on  the 
other  hand,  the  fibrous  tissue  is  abundant,  and  the  cells  not  niuni 
it  is  a  lympharlenoma,  J,  L,  Steven  also  draws  a  sltarp  diBti 
between  primary  lymphosarcoma  in  the  mediastinnm  and  tho  genenl 
affection  of  tho  lymphatic  ^.dands  which  we  en  11  llodgkins  disease. 

Secondary  carcinoma  of  the  lymphatic  glands  is  not  likely  to  be  ceo- 
founded  with  that  due  to  Hodgkin's  disease,  as  the  pT-e«enee  of  tlif 
primal  y  grow^th  Indicates  the  true  character  of  the  gland nlar  swelling 

In  some  cases,  when  the  nature  of  the  enlargement  of  the  lymi 
glands  is  doubtful,  the  administration  of  arsenic  may  aid  the  d;  _ 
Any  marked  diminmion  in  the  size  of  tho  glanda  under  the  influiMioe 
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kbts   dmg   would    iiidic-ate   Hotlgkin'e   disease    nither    than   siircoma  or 

karcinotna. 

I  LeuchaMTiia  is,  f^trictly  speaking,  only  a  symptom  and  not  a  dis- 
ease. As  a  Byniptoiii  we  hive  seen  I  hut  it  occurs  in  Bome  cases  of 
Hodgkin'ii  disease.  This  name  ha.%  however^  been  \{ixvn  to  f^ome  forms 
>f  discAse  in  which  an  excess  of  whito  corpuscles  in  the  Wooil  is  a  pro- 
tninent  symptom.  Thus  there  are  several  kimls  of  leueitaemia,  and  a 
distinction  must  he  di-uwu  between  these  and  Ilodgkin's  disease. 

Splenic  or  spleuo-medullary  leuchtemiais  distinguished  from  Hodgkin'fl 
lisease  by  the  ul)sence  of  any  early  cnhngement  of  the  lymphatic 
glanrlsj  by  the  great  enlargement  of  the  spleeri^  Jiud  by  the  presence 
in  the  bloorl  of  myelocytes  or  large  white  corfjtisilcs  with  a  single 
lucleus.  These  corpuBcles  may  measure  nenrly  16  ^i  in  diameter ;  they 
occur  in  large  numbers  in  the  blood.  Muir  has  found  that  in  this  form 
of  leiichremia  they  may  form  more  than  50  per  cent  of  the  white 
corpuscles  i»resejit  in  the  Idood, 

In  some  casca  of  f^pleiiic  Icuchapmia  an  enlargement  of,  the  lymphatic 
glanils  tiikes  ])lace  as  a  late  event.  The  eiilargement  is  thin  secondary 
to  that  of  the  spleen  srtid  to  the  leuchsemia^  and  thus  differs  from  the 
primary  glandular  er^latgemcnt  of  Hodgkiri^s  disease* 

In  another  disease,  **  &pleno-lymphatic  "  lcueha*mia,  to  which  Gowers 
draws  special  attention,  there  is  a  simultaneons  enlttrgeniLiit  of  the 
lym]>hatic  glands  and  of  the  spleen  aceoiopaiued  l>y  leucbaimia.  In  these 
cases  we  seem  to  have  the  two  diseases,  s|Jietnc  leuchaemla  and  Hodgkin's 
disease,  combined.  With  the  cxcejition  of  the  cnnciirrent  increase  of  the 
spleen  such  cases  arc  closely  allied  to  those  of  Hodgkin's  di>ease,  lu 
which  leuchsemi  I  is  found  ;  anil  wliich,  by  some  writers,  have  been  de- 
scribed us  cases  of  "lymphatic*'  leucha^mia. 

SitphUis. — Enlargement  of  the  lympluitic  glands,  mo.^t  directly  con- 
nected with  the  primary  seat  of  infection,  is  a  constant  primary  sym})tnm 
of  syphilis*  In  the  male  the  usual  primary  enlargement  of  the  glands  in 
the  groin  is  not  likely  to  be  mistaken  for  Hodgkin'a  disease,  as  in  all 
such  cases  a  careful  inspection  of  the  genital  organs  woidd  naturally  be 
the  first  step  in  the  examination  of  the  case,  and  the  discovery  of  a  sore 
with  an  indurated  base  would  at  once  explain  the  condition  of  the 
lympltatic  glands.  In  the  female  and  in  eases  of  i*rimary  syphilitic 
infectir>n  of  other  parts  of  the  body  the  tnie  cause  of  the  enhirgement 
might  bo  overlooked,  &o  that  it  ii*  important  in  any  doubtftjl  case  to 
remember  the  chief  characteristics  of  this  form  of  cTdargement,  In  con- 
sidering the  possibility  of  syphilis  as  a  cause  of  any  glandular  swelling, 
careftil  im]uiry  and  search  must  be  made  for  the  presence  of  the  original 
indurated  sorf*,  which  develops  about  twenty  four  days  after  infection 
has  taken  ]>hire,  and  is  followed  by  the  enlargement  of  the  nearest 
lymphatic  gland  in  seven  to  fourteen  days.  One  gland  is  usually  enlarged 
first,  the  other  members  of  the  siime  group  becoming  aflfected  soon  after- 
wards. The  glands  are  hard  in  consistence,  and  seldom  exceed  a  marble 
in  size. 
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The  inguinal  glands  on  each  side  are  by  tiu  th**  imtfti 
affected  groups,  but  the  axill.try  and  cerviciU  glands  are  inrolved  in  i 
of  primary  infection  of  the  upper  limb  or  face.  The  enlar^nmii  hdtIj 
extends  beyon<l  the  nearest  group  of  glands.,  and  even  if  untreated  ittii 
ill  time  to  subside.  In  Hodgkin's  disease  the  glands  soon  reaA  «  l^gv 
size,  and  are  softer  in  consistence,  while  the  dlseaae  tends  U>  spnid  W 
other  groups  of  glands.  Some  etdargement  of  the  lymph^itk  gjyck 
may  occur  in  the  lat^r  stages  of  syphilis,  but  its  nattire  wm^  h 
explained  by  the  presence  of  some  secondary  or  tertiary  iiiiiiiifciilitiflW d 
the  disease  in  the  noighbouihood  of  the  enlarged  glands. 

LtjfnphomiL — A  simple  enlargement  of  a  single  lymphatic  ghuid  «  g( 
several  glands  of  the  fuime  group  is  usually  regarded  as  a  load  grovti 
only^  and  as  Bueh  is  called  a  sira]>le  lymphoma  or  lymphadenoms.  Ai 
Hodgkin  8  disease  may  also  start  as  a  similar  local  enlargenieiit  ptnoailii^ 
the  same  chanieters,  wo  are  unal*le  to  separate  the  two  in  tli«  mAf 
stages.  It  is  not  till  later,  when  no  extension  of  the  disease  occi]n»  sal 
constitutional  symptoms  remain  absent,  that  a  distinction  cjin  be  niidt 
It  is  quite  possible  that  the  ditfereocG  between  the  two  lies  in  the  dtOlGd 
course  rather  than  in  the  nature  of  the  disease,  lymphoma  being  a  I 
form  of  Hudgkhrs  disease,  the  fnrther  extension  of  which  i^  jireVG 
the  natural  resistance  of  the  tissues. 

Proinosis. — fu  cases  of  acute  Hodgkins  disease  the  prognosis  bvay 
unfavourable ;  tlie  patient  rapidly  loses  strength  and  dies  of  fTrJiinrtm 
Pulmonary  complications  frequently  occur  in  these  cases^  so  tlial  {Hit- 
monia,  ])leurisy;  or  phthisis  may  be  the  actual  aause  of  death,  Bof  MSlI 
cases  are  not  alwavs  fatal.  Dr*  Djeschfeld  has  recorded  that  in  OM 
acute  case  with  cough,  fever,  intense  anaambi,  rapid  enlargement  of 
lymphatic  glands  causing  obstruction  of  the  right  bronchus,  cnln 
of  the  spleen,  leucocytosis  and  rapid  loss  of  weight,  the  lynipliatic  ^ 
decre;iseJ,  under  treatment  by  arsenic,  nearly  to  their  normal  sixe: 
spleen  fell  to  its  u-sual  size,  the  temperature  became  normal^  the 
improved^  and  the  pitienl  became  convalescent*  If  the  glands  be  i 
in  severed  regions,  aud  reach  a  large  size,  the  prognosis  is  grave. 
actual  progress  of  the  disease  is  not  uniform.  If  the  patient  s  fac 
has  been  good  up  to  the  time  of  the  beginning  of  the  disease,  itsadi-anees 
appear  to  be  less  rapid  than  in  f>atients  in  whom  the  onset  was  preoeded 
by  some  ill  heal tk  Thus  in  cases  in  which  the  symptoms  hmre  fifH 
appeared  after  pregnancy,  or  after  a  loss  of  blood,  the  downward 
has  generally  been  more  rapid  than  in  cases  in  which  the  heaJth 
previously  been  good*  A  marked  decrease  in  the  number  of  nd 
corpuscles  in  the  blood,  and  a  distinct  increase  in  the  number  of  the 
white,  severally  indicate  that  the  case  is  a  serious  one.  So  long  as  the 
enlarged  glands  remain  soft  there  is  a  better  prospect  of  rceoi 
Hardness  of  the  glunds  indicates  fibrosis.  Fever,  especially  if  it  bo 
tinuous,  is  an  in<]ication  that  the  disease  is  acute.  (Edema  is  a  gnvt 
symptom  ;  it  generally  indicates  that  death  is  not  far  distant. 

TreatmenL — In  the  treatment  of  Hodgkin*8  disease  we   hart  two 
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e,  wo  must  endeavour  to  comlDat 
the  diseuse  by  troiitment  of  the  struetures  wbich  have  already  become 
affected,  so  as  to  i)revcnt  it^  spreading  to  other  parts  of  the  body  ;  hi 
the  second  place,  we  have  to  int'rease  the  resisting  power  of  the  |i;itient  as 
far  as  pos^ihle.  We  have  s«en  that  in  some  c;iscs  the  disease  is  hjcal  at 
first,  tending  to  become  general  at  a  later  stage.  In  this  respect  it 
resembles  tuberculous  disease  of  the  lymphatic  glands,  in  which  we  have 
abundant  evidetice  that  early  local  treatment  is  frer|uently  successful 
both  in  curing  the  local  disease  and  in  aveiting  gencr-al  tnl>ereulosis.  As 
it  is  prnbahle  that  Hodgkin  s  disease  is  like  wise  due  to  the  presence  of 
some  infective  aji^^ent,  the  strictly  localised  forms  of  the  disease  in  super- 
ficial glands  appear  to  be  suitable  fur  surgit-il  treatment  The  special  in- 
dications for  removal  of  the  glands  will  be  cousiilercd  presently, 

Genend  hfff/inik  trmtmrnL — It  is  important  that  those  who  suffer 
from  Hodgkiu's  disease  should  lead  f|oiet,  regular  lives  and  avoid  all 
Ijodily  fatigue.  The  ibet  should  be  light,  nourishing,  and  easily  digested. 
It  is  doubtful  whether  climate  has  much  inHuence  upon  the  course  of  the 
malady,  but  bathing  in  nuneral  waters,  as  at  Kreuznaeh  or  Woodhall 
Spa,  has  seemed  beneficial  in  si>me  cases. 

Looj^  irMitmnt. — In  certain  cases  of  Ho^lgkin's  disease  there  can  be 
no  doubt  that  removal  of  the  diseiised  glands  is  the  right  method  of 
treatment  to  adopt*  The  clinical  course  of  some  eases  appears  to  in- 
dicate clearly  that  the  disease  iu  the  first  iie^tanee  is  local,  and  cuutiued 
to  a  few  lymphatic  glands ;  moreover,  that  the  further  spreatl  of  the  dis- 
ease takes  place  from  the  part  first  aft ec ted,  by  a  process  which  we  may 
provisionally  c^ill  secondaxy  infectiom  In  such  cases  the  early  removal 
of  the  enlarged  glands  may  arrest  the  disease.  One  of  our  chief 
difficulties  is  to  select  the  most  suiuMe  cases  fnr  such  tre^itroent.  If  the 
disease  be  general  from  the  first,  or  if  it  htts  spread  to  deep  lymphatic 
glands  which  cannot  be  removeil,  radical  surgical  treatment  u  no  longer 
possible.  By  some  physieiaus^  however,  removal  of  as  many  of  the  diseased 
glands  as  possible  has  been  recommended  even  in  cases  in  which  several 
distinct  groups  are  affected  ;  not  so  much  with  the  <ibject  of  eimlicating 
the  disease,  as  of  diminishing  the  number  of  the  diseiised  glands  in  the 
hope  that  metUcinal  treatment  may  thereby  be  better  alile  to  deal  with 
the  reraiiant.  In  such  cases,  however,  operative  treatment  has  proved 
unsalisfaetory^  and  when  sevei*al  groups  of  glands  are  affected,  it  is 
very  doubtful  whether  partial  removal  is  advis^ible.  Evidence  is  still 
wanting  to  show  that  medicinal  treatment  is  rendered  more  efficient  by 
removal  of  some  otdy  of  the  enlarged  glands. 

Operative  treatment  to  give  relief  from  urgent  symptoms  dtie  to 
pressure  will  be  considered  jiresently. 

The  most  suitable  cjises  for  radioed  operation  are  those  in  which  the 
enlargement  is  confined  to  one  group  of  glands,  in  which  the  spleen  is 
not  enlarged,  and  in  which  there  is  neither  fever  nor  wdl- marked  ante  mi  a. 
The  presence  of  a  few  enlarged  glands  in  other  situations,  or  a  slight 
enlargement    of    the    spleen,    need    not    preclude    operation    if    other 
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oonditione  seem  favourable ;  but  tho  results  are  not  likely  to  be  lo  jgmk 
It  is  imporUiit  to  take  the  temperuture  night  and  morning  W  a  in 
days  before  deciding  upon  an  openition,  that  the  aljsence  of  lerer  nafk 
deiiiiitoly  aseeruiincd.  Gowers  considers  that  when  the  ntimlwr  %A\ 
red  cor[jtJscle.s  is  below  60  {ler  cent,  removal  of  the  g^IancU  ahnuld  i 
attempted.  A  miirked  excess  of  widte  corpuscles  in  the  blood  \k  lb 
unfavourable  to  operation. 

The  success  which  may  attend  the  removal  of  the  diseased  gknd^  h 
suitable  aises  is  well  illustnited  by  three  cases^  mentioned  by  Gtiinm  i 
which  the  operation  was  performed  by  the  late  M.  VemcuiL  I&  a«r 
case  a  large  glandular  tumour,  whieh  compressed  the  trmclum,  v* 
removed  from  the  neck ;  seven  veal's  afterwanls  the  jtatient  rentaiiied  la 
gor>d  health.  In  another  case  the  glands  in  the  axilla  had  bcsen  enkiiri 
for  two  years,  and  had  reached  the  size  of  a  child's  head  when  Uwjr  •« 
removed.  8ubsec]uentty  another  enlarged  gland  was  removed  fron  ill 
neckj  and  one  or  two  glands  afterwards  became  enlarged  and  mppnritpi 
The  openitivo  treatment  was  8Upplemente<i  by  the  administrattoii  <i 
arsenic,  and  the  pitient  remained  free  from  the  disease  up  to  the  Cnwil 
his  cleath,  from  acute  pneumonia,  six  ye^rs  after  the  first  opermlaoa  ii 
a  third  case  the  removal  of  the  enlarged  glands  stayed  the  progren  fli 
the  disease  for  some  years,  though  it  Jimdly  became  generalised  and  enU 
fatally. 

As  alreiidy  mentioned,  there  are  certain  circumsUincee  under  whicii  «a 
operation  becomes  necessary  in  order  to  relieve  urgent  sympt<»tfi&  Hia, 
if  the  tracheal,  or  an  important  nerve  or  blood-vessel,  he  comprofiSMl  ht  sa 
enlarged  glaml  which  can  bo  removed,  this  should  he  done  ;  alt^m^ 
the  operation  may  not  be  likely  to  check  the  general  progress  of  lit 
disease. 

The  difficulty  of  the  actual  operation  for  removal  of  the  gtaoda  fim 
very  much.  In  some  crises  the  enlarged  glands  are  easily  eepatmled  faoB 
the  surrounding  structures ;  in  others  the  deeper  parts  of  die  rinrfrl^ 
mass  may  lie  iitlherent  and  the  removal  liy  no  means  easy. 

Many  other  means  of  lociil  treatment  have  been  advocated  aod 
carried  out  in  practice.  None  of  them,  however^  has  proved  so  \ 
as  extii'[)ation ;  so  that,  when  possible,  removal  is  the  mast 
method.  Various  solutions  have  been  injected  into  the  snhstance 
glands.  Thus,  among  other  drugs,  arsenic,  iodine,  pot<u»stTim  iodidi^ 
silver  nitrate,  earl>olic  acid,  and  chromic  acid  have  been  employed,  Soi 
injections  are  ofteti  piiinful,  and  may  leatl  to  inflammation  and  suppunitiot 
of  the  diseased  glands;  very  little  benefit  has  l:>een  obtained  bv  fliek 
methods,  ami  the  inflammation  exeited  may  prove  troublesome.  Gal  vino- 
puncture  bus  likewise  proved  to  be  of  little  sen'ice  in  reducing  the  m 
of  the  glan^ls.  Various  simple  methods  of  local  treatment  have  •!« 
been  employed,  such  as  massage,  alternate  hot  and  cold  dourhing.  ind 
the  application  of  ice.  Such  means  of  treatment  are  leas  h;irmful,  krl 
they  lead  lo  little  diminution  in  the  size  of  the  glands*  The  applic 
of  blisters  to  the  skin,  over  the  enlarged  glands,  has  in  some 
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llowed  by  a  reduction  in  size.     The  application  of  iodine  to  the  skin 
>ver  the  enlarged  glands  is  of  little  ur  no  nso. 

Medic itml  treiihmnL—Oi  all  the  drui;s  which  have  been  used  in  the 

eatmont  of  Hwlgkin'a  disease,  arsenic  has  most  freijuently  proved  to  he 
f  service.  I  have  seen  marked  iraproveraeut  follow  the  admin iatmtion 
of  arsenic,  and  cases  have  been  recorded  in  which  the  glandular  swellings 
have  disiippcaretl,  and  the  patient  has  recovered  under  itij  iortuonce.  Not 
only  miy  arsenic  do  good  in  ehmnic  cases,  but  even  in  acute  ciiaea  very 
good  restdts   may   follow  it^   use.     This  ia  well   illustmted  by  a   case 

(Corded  by  Dieschfeld  :  in  this  case  there  were  at  first  marked  anaemia, 
fever,  and  a  sliLjht  cough.  After  a  few  days  the  cervic<il  and  left  axillary 
glands  become  enlarged,  and  soon  afterwards  signs  of  obstruction  of  the 
left  bronchus  appeared.  The  spleen  became  enlarged,  the  number  of 
leucocytes  in  the  blood  incrKised  to  a  marked  extent,  and  eosinophile 
cells  were  also  found.  In  a  fortnight  the  jmtient  lost  10  lbs.  in  weight. 
Under  treatment  by  arsenic  rapid  improvement  ti3«>k  place  ;  the  tem- 
perature l*ec<imo  normal,  the  superlicial  glands  *' almost  completely  sub- 
sided,*' the  sploerj  diminishe^l  in  size,  the  condition  of  the  hloi>d  improved, 
the  pitient  gained  14  lbs.  in  weight  in  a  month,  and  was  convales- 
cent at  the  time  the  account  was  written.  A  x  cry  similar  case  under 
Dr.  All  butt's  ciiVQ  recovered  quickly  under  arsenic.  Arsenic  may  most 
conveniently  be  given  in  solution  ;  the  dose  being  increased  gradually. 
It  is  a  goi>d  plan  to  begin  with  five  minims  of  lii|UDr  arsenical  is  three 
times  a  day,  and  this  dose  may  by  degrees  l>c  increased  up  to  lifleen  or 
twenty  minims  three  times  a  day,  provided  that  the  patient  exhibits  no 
toxic  symptoms.  It  ihouhl  be  given  in  milk  with  or  justufter  food.  If 
symptoms  of  intolerance  arise,  the  arsenic  shoulil  bo  discuntinuod  for  a  few 
days,  in  some  crises  the  Fowler^s  solution  has  lieeu  injected  directly  into 
the  eidirgeJ  glands,  but  the  injections  may  c^use  pain,  and  even  inflam- 
mation and  suppuration  ;  and  the  results  ha^e  not  been  so  good  as  when 
given  by  the  mouth.  Reel  us  has  ret:orded  one  case  in  which  the  cervical 
glands  on  each  side  of  the  neck  were  alTected  ;  arsenic<il  solution  wiis 
both  given  by  the  mouth  and  injected  into  the  glands,  and  these  diminished 
in  mzQ  until  only  some  small  nmiules  remained.  In  two  other  cases  thia 
treatment  proved  successful,  but  in  three  others  the  result  was  unfavour- 
able. Valuable  as  arsenic  proves  in  the  treatment  of  some  cases  of 
Iludgkin's  disejise,  there  are  others  in  which  little  or  no  benefit  appears 
to  come  from  its  use.  The  mode  of  action  of  arsernc  in  this  disease  is 
not  known.  It  may  have  a  germicidal  action,  comp;imblo  with  that  cf 
mercury  in  syphilis  and  quinine  in  aguo^  or  it  may  be  an  antidote  to  sooiii 
chemi*3id  [M^ison. 

Iodine  has  been  frequently  nsed  both  as  tincture  of  iodine  and  as 
potassititn  ioilide.  There  is,  however,  but  little  evidence  to  show  that 
it  hits  h.ul  any  useful  intliience  upon  the  progress  of  tho  disease.  In  some 
cases  the  ilepressing  effect  of  potiissium  ioditle  may  be  distinctly  harmfid. 
Phosphonis  has  been  used  with  got^d  effects  in  a  f'3w  aisea,  but  it  is 
certainly  less  useful  than  arsenic.      One  ;>atient  under  the  observation  of 
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Professor  AUljutt  recovered  from  a  grave  ami  appiirently  extr 
of  the  disease  while  taking  tungstate  o!  soda»  but  this  <lrug  pruir«l  tiwlra 
in  <al]  caiies  ^uhsequetitly  imder  his  care.  Mercurial  inauelion  WM  foo^ 
betieficiuil  m  one  case  by  Dreschfeltj^  hut  it  must  l>e  u^sed  with  < 
as  to  avoid  any  symptoms  of  morcurialiam.  Iron,  cod-liver  oil,  jmcl  i 
have  been  uacd  as  go m nil  tonics.  Organic  oxtmcts  prepare*  1  f  rnra  i 
gLindukr  and  other  tissues  have  of  kte  been  extensively  uj*ihJ  iw  ihetnat 
men  t  nf  disease ;  but  in  the  present  state  of  our  knowledge  of  the  ptttbc^ig;! 
of  Iloilgkjii  s  diHaaae,  it  is  difficult  to  conceive  that  aiiy  o4';^uiic  ettms 
can  l>e  of  special  service  in  the  treatment  of  this  mahidy.  We  luvt 
seen  that  the  lyuiphatic  glands,  spleen,  thymus  gland,  and  liodi^inuiw 
are  all  liable  to  l>o  afteeted  in  certain  cases  of  Hcxigkin's  iU.w*aap. 
this  reiis»>n  U>tb  spleen  and  lymphatic  gland  and  thymus  extmct»  a- 
a^  bone -marrow,  are  being  tried,  but  as  yet  with  tio  very  d«>ditivi*  ncMA 
Bone -marrow  has  been  shown  by  Professor  Ftt4ser  to  l>e  (jI  put 
service  in  the  treatment  of  pernicious  ansemia  in  which  araeiiic  Iim  «bi 
proved  useful,  and  so  is  worthy  of  trial.  To  an  adiUt  oao  CNlooe  of  frvk 
ox  bone-marrow  m^iy  be  given  three  times  a  day. 
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UVhen  under  the  teaching  of  Jf.  Bazin  in  Paris,  in  the  rear  1859,  my 
attention  was  strongly  drawn  by  him  to  the  subject  of  scrofula;  and  ita 
frequency,  its  pitifulness,  and  its  marring  of  fair  young  lives,  served  to 
keep  the  snhject  prominent  in  my  thoughts.  It  may  seem  strange  to  my 
younger  readers  to  hear  that  the  secondary  or  htibouic  natiue  of  tliia 
difiease  was  not  tlien  rceogiiised.  It  was  stippo^sed  to  take  its  lise  in  a 
**  vice  of  the  system/'  and  accordingly  elahorate  medicinal  or  magical  raeana 
were  wholly  relied  upon  in  the  treatment  of  it.  Of  these  means  the  only 
two  which  commanded  any  degree  of  euceess  were  cod  liver  oil  and  sea 
air.  Thus  in  the  sixties  and  the  seventies  it  was  as  common  to  sec 
persons  marked  by  the  sears  of  scrofuk  as  it  still  waa  to  see  tho  marks  of 
the  ravages  of  small  pox. 

It  was  a  common  warning  of  careful  parents  that  this  girl  or 
that  was  to  he  shunned  as  a  wnfe  because  she  carried  on  her  neck  this 
signal  of  a  constitutional  vice.  I  may  have  gone  to  an  extreme  in  com- 
bating this  opinion  J  and  in  declaring  that  scrofula  is  hut  a  secondary 
event  or  **huho/'  dependent  upon  some  alien  source  or  irritation, 
genemlly  peripheral  anti  generally  avoidable  ;  and  I  need  .scarcely  say 
that  at  the  time  of  which  I  »]>cuk  the  tul>ercle  bacillus  was  neither  dis- 
covered nor  suspected.  \\^h ether  scrofula  is  always  due  to  this  liacillua, 
or  always  associated  with  it,  is  not  yet  decided  ;  almost  up  to  this 
moment  the  penetmtion  of  the  microbe  into  the  tonsil  and  its  implanta- 
tion thence  into  the  cervical  glandi^  has  been  a  matter  of  doubt.  It  seems 
probable  that  scrofula  may  arise  by  the  agency  cj  microhes  other  than 
tubercle;  again  that,  originating  independently  of  tubercle,  on  it  tubercle 
may  aftorwanis  supervene  ;  and,  once  more,  thai  sciofula  may  he  due  to 
tubercle^  primarily  or  even  excbimvely.  No  doubt  these  problems  will 
soon  he  settled.  Meanwhile,  fortnnatelVj  the  practical  bearings  of  the 
process  are  sufficiently  established  to  perfect  our  therapeutics.  Whether 
primarily  tuberculous  or  not,  eccentric  irritation  in  the  teeth,  the  throat, 
the  nasal  p.isaages,  the  ear,  the  skin  of  the  face,  head,  or  neck  may  set 
lip  scrofula  in  the  clinical  sense  of  the  word  :  and  the  cnlightcnerl  praclice 
of  modern  |)hysicianR,  dealing  more  promptly  and  more  radically  with 
these  extraneous  sourcea  of  poisoningi  may  so  prevent  pcrofula  that  our 
improved  method  o.  treatment  by  surgical  means  may  happily  be  less 
and  less  in  demand.  Such,  I  think,  is  already  the  case ;  scrtjfula  is  far 
less  common  than  it  used  to  be.  Of  these  susceptible  peripheral  parts  it 
WM  always  my  belief  that  the  tonsils  were  the  most  imjiortant,  and  I 
taught  hypothetically  that  these  were  the  prevailing  sonrces  of  scrofula ; 
that  scrofula,  indeed,  was  but  the  further  stage  of  lubercidoBis  or  suppura- 
tion of  the  tonsil  This  opinion  received  little  support ;  tor  some  time 
after  1882  pathologists  failed  to  find  tubercle  bacilli  in  the  tonsils,  or  even 
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in  the  dischiirges  from  ecrofiiloiis  glands,  Becently,  howcrcr,  thii  o^g^iM 
position  has  bocumo  considcraljly  nioilified ;  pathologist*  dottlit  IK>  hogir 
thiit  tubercle  of  the  tonsil,  fit>  far  from  being  rare,  ia  an  ordiniirr  mcde  4. 
constitutional  infection,  and  that  scrofula  is  a  common  eonju'tju^nre  ^k 
BUch  tonsillar  diaejises.  In  a  thesis  for  the  degree  of  M.lV  in  tW 
University  of  Cambridge,  Dr.  Walsham  recently  dealt  with  this  qiMOn 
fullj,  and  prodnced  a  largo  series  of  microscopical  preponuioi*  ii 
eupport  of  his  Btatemcnts  concerning  tonsillar  tuberculosis-  I>r.  WiIAh 
Bays  that  the  tonsils,  so  far  from  being  immune  from  tuberrV^  m  \m 
been  alleged,  are  very  frequently  affected  by  this  ev"il.  Tul>erdiv  hi 
says,  may  be  ])rimary  in  the  tonsil^  with  secondary  infection  of  tie  luigp 
or  other  parts,  the  cer\  ical  glands  being  often  afTected  thus  secoi  "  ^~ 
Out  of  thirty-ono  cases  of  tuberculosis,  acnte  and  chronic,  Dr,  Wi 
discovered  tuberculosis  of  the  tonsils  in  twenty  cases.  In  1^84  I  made 
the  same  assertion,  with  the  use  of  the  word  ** particles'*  instead  ol 
*'  tubercles,"  and  I  had  insisted  upon  the  same  order  of  things  in  ISIl. 
Koch  discovered  the  tubercle  bacillus  in  1882. 

Dr.  Batten,  another  of  our  younger  graduates^  in  making  a  |?niail 
survey  of  the  course  of  tuberck  in  the  glands  of  children,  aaja  irf  tht 
cervical  glands  that  out  of  1  (»0  cases  of  tul>erculo8i8  in  ehildreti  ootai  «t 
Great  Onnonde  Street,  the  cervical  glands  presented  evidence  of  tiibertuloiii 
infection  in  fourteen.  This  estimate,  I  gather,  was  fotinded  upon  rvcordi 
of  nakedn^ve  ol>ser\  ation  only  or  chiefly  ;  no  doubt  microscopic  inre»ti^ 
tion  would  have  increased  the  proportion  greatly.  Krueckmann  fmiad 
tubercle  in  the  tonsils  in  6i*  per  cent  of  ca&es  of  tuberculofii«,  and  k 
assert^s  that  tidierculosis  of  the  cervical  l^^mphatic  glands  almost  alwari 
de|>entls  tijwn  the  invasion  of  the  glands  by  way  of  the  tonsils.  I  law 
often  surmised  that  the  sinuses  of  okl  scrofula  are  likewise  the  wax  d 
tubercle ;  I  can  offer  no  more  than  a  surmise,  but  DirtochowikTi 
results  are  to  the  mme  effect,  Strassmann  s  obsen^ations  leil  him  to  pat 
the  percentage  higher  still  Huge  arrives  at  the  conclusion  that  tk 
tonsils  are  an  important  primary  seat  of  tuberculous  infection,  whether 
the  mischief  follow  in  the  cervical  glands  or  elsewhere.  Many  FrenA 
observei-s  (Peter,  Comil,  Laboulb^ne)  have  brought  forward  eimihif  efl- 
dence,  though  I  have  not  preserved  accurate  references  to  the»e  aoiifCi% 
nor  is  it  necessary  now  to  add  to  this  part  of  the  evidence,  Fcfr 
whether  primarily  tuberculous,  septic  or  pyogenetic,  that  mi<  rn-organisM 
infect  the  system  through  the  tonsils,  and  that  in  this  way  the 
glands  iiTG  often  invaded,  rest  upon  a  strong  basis  of  prc^r»f  ;  arid  thns 
etiology  of  scrofula  leads  to  the  recognition  of  the  impo]  tanco  of  priipht* 
laxis  as  a  fundamental  part  of  the  treatment  of  scrofula  and  a«  a  method 
of  proi-enting  its  implantation.  Sedidous  attention  to  any  fancial  dis- 
order in  children,  sedulous  attention  to  the  drainage  of  their  '^ 
avoidance  of  aural  or  phani^ngeal  catarrhs,  the  removal  of  < 
free  respiration,  such  m  adenoids  and  the  like,  constitute  the  out 
of  the  campaign  ag^iinst  thin  plague ;  and  it  is  pin  in  thnt  the  recognil 
and  the  re\istou  of  the  conditions  of  health  which  have  niarkod  our  tlmei 


ve  alrefidy   redticed   the  incidence    of    scrofula   to   no   small    extent. 

Nevertheless  scrofida  is   not  yet  alioliahed,  and  I  am  tenipt^id  liy  my 

wn    inclination,  the    imporUince   of   the    aubject,   and    its   bearing   on 

le   work   of    the   pathologist,   to   inchide    a   section    on    the   burgical 

ttnent  of  the  dii^easo.     Before  passing  on  to  thia  section,   however, 

would    refer  to  a  remarka1>le  tract  by   John   Browne,   a  surgeon  of 

or\%'ich,  reviewed  by  Mr.  D'Arcy  Power,  in  his  interesting  senea  entitled 

**  ArchsBologica   Medica,"  in  the  Briiisk  Mfdkal  Journal  of  3 1  st  August 

1895.    Browne,  after  some  remarks  on  treatment  by  diet,  and  m  forth,  in 

hich  in  many  respects  he  seems  to  have  been  in  advance  of  his  time, 

ys  of  surgical  means:  "The.se  tumours  (scrofulous  glands)  do  require 

tirpation  and  extraction — to  be  so  rlexterous]y  performed  as  that  no 

be  left  behind.     The  glands  are  to  be  extracted  with  gieat  care  and 

itton^  so  that  evQry  part  of  the  cystus  or  bags  thereof  are  perfectly  and 

oroughly  eradicated  and  extracted,  the  \rhieh  being  done,  and  the  part 

clean,  mundifie  the  ulcer,  digest,  incarn.  and  then  induce  a  cicatrice/*    *'lt 

is  only  in  this  after-treatment,"  says  Mr,  Power,  *'  that  his  method  differ* 

from  that  of  Professor  Clifford  All  butt  and  Mr.  Pridgin  Teale." 


T.  Clifford  Allbutt, 
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The  Suegery  of  Scrofula 

Tliere  are  probably  lew  Bubjects  in  which  the  ground  common  to  the 
physician  and  surgeon  is  so  cleiirly  uiurkt'd  out  as  in  scrofulous  disease  of 
the  cervical  glands^  and  there  are  few  de|jartmcnt8  of  surgery  in  which  of 
recent  years  such  a  detinitenesa  of  aim,  such  a  development  of  surgical 
detail,  and  such  a  profitable  reward  for  careful  work  have  been  dis- 
played. 

Until  the  last  fifteen  or  twenty  years  the  treatment  of  suppurating  and 
caaeating  glands  of  the  neck  was  as  unsatisfactory  as  it  well  couM  be  ;  the 
resources  of  the  physician  were  little  more  than  {Kjultices  and  iodine  paint, 
and  the  resources  of  the  surgeon  were  limited  to  opening  with  a  bistuury 
an  abscess  rearly  to  break  through  the  skin.  1'he  result  to  the  patient  was, 
in  the  words  of  Professor  Allbutt,  that  **  in  the  continuance  of  his  local 
malady  over  and  above  his  faulty  inheritance  he  ran  three  risks:  namely^ 
firstj  of  a  tedious  local  disease  followed  by  a  pecuiiaily  unwelcome  dm- 
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figurement ;  secondly,  of  a  dcteriomtion  of  his  general  hcalih  to  ibst  k 
be«t  years  of  adoleacence  are  spoiled,  and  his  hold  upon  manbood  ikvimi 
and  weakened  ;  thirdly*  of  an  inoculation  of  the  8yst»rm  wiih  Ammtt 
which  favour  the  dissemination  of  a  more  general  tuberculosii,* 

The  first  clear  note  of  the  change  which  was  hegi fining  to  nrrolotiMi 
the  practice  of  the  phyi^^ician  and  the  surgeon  in  this  diaettAft  mu  ftJvl 
by  ProJesaor  Clitlord  Allbutt  in  a  paper  which  ho  rend  at  tho  Iniernatiaal 
>lediciil  Congress  in  London  in  1881,  a  paper  which  was  followed  iq»  It 
the  publication  in  1885  of  a  clinical  lecture,  by  Dr.  AUbuU  and  myMl, 
in  which  our  further  experience  was  set  forth. 

The  mode  of  dealing  with  such  glands,  which  at  that  timo  wii  mar^ 
known  in  surgery,  has  now  become  general;  and  able  papers  baivt  bwi 
written  by  various  surgeons  discussing  the  detaiU  of  the  praetiee  ttd  tki 
best  methods  of  earryirtg  them  outv  It  is  my  intention  lit  tbe 
article  to  reaflirm  the  principles  originally  laid  down,  with  atich 
on  detaila  as  the  expeiience  of  myaelf  and  others  mity  sii^^gesL 

Let  me  introduce  the  question  of  treatment  by  a  definite 
will  lie  none   the  less  telling  that  it  w^as  under  the  aurgical  ou«  «f  • 
colle^igne. 

In  January  1880  I  was  requested  by  Mr.  WTieelhousc  to  meet  liiait 
Dr.  Allltutts  chiimhcr?,  that  we  might  consult  about  a  fluctiiatiiig  iwdEif 
in  the  neck  of  one  of  his  patients^  a  young  lafly  about  sixteen  ywuidf 
agCj  and  perform  a  radical  operation  if  possible.  There  w^as  a  hkrgemb 
awelling  below  and  behind  the  right  ear;  this  had  been  emptied  of  pv 
by  incision  a  yenf  before.  The  incision  soon  healed,  and  in  ipl«  d 
iodine  and  other  applications  the  s welling  reappeared.  Sbe  kad  Miv 
returned  home  after  a  year  at  Southport  with  the  swelling  as  larval fiv 
Hence  the  consulttitioiL  The  deciiiioii  was  that  the  pii#'Containiiig<«ntj 
should  first  be  emptied  by  the  aspirator^  and  then  if  it  reliUed,  luftii  prub^ 
ably  would,  that  it  should  be  opened,  8crapt.*d^  and  di-aineiL  Thi*  ca*ilT 
refilled,  and  in  February  I  a«isisted  Mr.  Wheelhouse  in  hia  "nuliol' 
operation.  The  swelling,  about  the  f^izc  of  a  duck's  e^'g,  waa  6Jtual6d<mr 
the  a ter no-mas toid  muscle  behind  and  below  the  lobe  of  the  left  ear.  Mr. 
Wheelhouse  made  an  incision  about  H  inch  long  in  the  poeterior  bofiltf 
of  the  swelling.  The  pus  having  escaped,  the  subcutaneous  cavity  wn 
scraped  out  thoroughly,  and  no  gland  was  found.  Now  wo  cofno  VQ  lie 
cardinal  point  in  the  surgical  treatment — I  may  say  in  the  radical  core— 
of  a  large  n  tmbcr  of  these  cases  of  degenerating  glands.  Pro()tiii|;  by 
our  previous  experience  we  searched  with  the  point  of  a  director,  iid 
found,  as  w.is  suspected »  a  small  hole  through  the  deep  cervical  fu^ 
that  would  barely  admit  the  tip  of  the  little  finger.  This  led  to  a 
diseased  gland  in  its  hiding-place  beneath  the  sterno  -  mastoid ;  the 
opening  ^\as  enlarged,  and  the  caseous,  half  decayed  lymphatic  ^^land  wu 
unearthed  by  Lister  s  scraper.  After  vigorous  scraping,  deanaini^  aad 
washing  by  carbolic  lotion  (we  had  not  then  arrived  at  iodoform^  a, 
drainage-tube  was  inserted.  The  tube  was  left  in  nearly  two  months ; 
removal  was  rapidly  followed  by  healing  and  the  neck  haa  been  par(< 
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sound  ever  since.  Four  years  afterwards  the  scars  of  the  two  opera- 
tions  were  faint  white  lines  bar  el  j  an  inch  long,  witli  hardly  a  suspicion 
of  dimple*  Having  }>eer»  pallid  and  pasty  before  the  operation  she  was 
now  healthy  and  had  a  good  colour,  and  her  friends  said  '^shc  is  not  like 
the  same  girl  at  all" 

Now,  what  do  wc  learn  from  this  case  ?  We  learn  first  of  all  the 
absolut-o  inutility  of  merely  incising  or  otherwise  opening'  ait  abscess, 
which  probably  de{>ends  on  a  degenerate  gland  which  may  lie  beneath  the 
deep  cervical  fascia. 

We  learn,  iu  the  second  place,  that  the  visible  abscess,  which  would 
often  be  called  a  stninious  suppurating  gland,  is  merely  a  subcutaneous 
storage  reservoir  of  pu?i,  and  that  its  source,  a  degenerate  gland,  is  not  only 
subcutaneous,  but  subfascial  also,  that  is,  under  the  deep  ccrvicid  fascia,  and 
perhaps  even  subrauscular;  the  communication  between  the  two  being  by 
a  small  opening  just  large  euough  to  admit  a  probe,  anil  easy  to  overlook 
if  it  be  not  carefully  sought  for.  Herein  lies  the  explanation  (^f  the 
chronic  sinuses  discharging  for  years,  and  healing,  if  they  do  heal,  with  a 
conspicuous  depressed  scar  ;  or  perhaps  issuinLT  in  fsubcutnneons  Ijurro wings 
lined  by  ill-favoured  granulations,  or  an  open  indolent  sore  healing  at  last 
with  a  cheloid  deformity, 

We  learn,  in  the  third  place,  that  suppuration  of  long  standing  may 
be  brought  to  an  end  in  the  course  of  a  very  few  weeks  if  the  source  of 
it  be  recognised  an<l  vigorously  attacked. 

We  learn ^  in  the  fourth  place,  that  the  mark  left  by  prompt  surgical 
interference  is  not  deforming,  scarcely  dimpled,  and  is  utterly  insij^^nificant 
in  comparison  with  the  ugly  scar  resulting  from  a  sinus  allowed  to  heal  at 
its  own  leisure  after  discharging,  it  may  be,  for  months  or  years. 

Another  illustrative  case  was  sent  to  me  in  October  1877.    Mr.  S , 

of  K ,  aged  twenty -seven,  tia\ing  been  advised  to  winter  abroad  on 

account  of  symptoms  of  early  disease  of  the  lungs,  was  urged  by  Dr.  Allbutt 
to  have  a  chronic  discharging  sinus  in  the  neck  surgically  attended  to  before 
leaving  England.  For  several  years  he  liad  been  subject  to  enlargement 
of  the  cervical  glands,  for  which  he  had  undergone  all  kinds  of  medicinal 
and  external  (local)  treatment,  but  with  no  good  result.  The  sinus  in 
the  neck  was  incised  and  enlarged,  and  cheesy  remnants  of  degenerate 
gland  tissue  were  found  and  scraped  out.  This  sinus,  from  which, 
according  to  hia  account,  there  had  been  a  constant  discharge  for  several 
years,  was  qtiite  healed  in  live  weeks  after  the  operation.  A  year  later 
the  scar  was  pale,  non-adherent,  and  scarcely  visible.  There  harl  been 
no  further  enlargement  of  glands,  there  was  no  evidence  of  disease  of 
lung,  and  he  was  in  robust  health.  Can  ihere  be  any  reasonable  doubt 
that  in  this  case  the  half  decayed  gland,  with  its  septic  track,  was  a 
serious  factor  in  his  depraved  condition  of  health  ;  and  that,  even  if  it 
were  not  the  direct  cause  of  his  threatening  pulmonary  disease,  it  must 
have  proved  a  serious  imperlimerit,  if  not  an  absolute  bar,  to  the  happy 
recovery  of  lung  which  took  place  ? 

A  special  lesson   to   he   learned  from  this  case  is  that  it  lies  with 


the  physician  to  appreciate  the  vital  importance  of  any  infccim  «e» 
plicatiuo  in  a  patient  suffering  from,  or  threatened  with,  viscisml  diioit 
that  it  is  po8:5ible  for  the  surgeon  quickly  to  put  an  end  to  matiy 
of  chronic  poisoning  of  the  aysteiDi  and  so  to  give  fair  play  to  the 
of  restoring  health  which  are  at  the  command  of  the  physician. 

The  next  case  which  I  ehall  l>nn;3'  forward  is  that  of  Walter  Spd|)a, 
an  infirmary  piUient.  He  hud  heen  operated  upon  by  us  nine  times  dnmg 
fiv'e  years,  and  seemed  to  have  come  to  the  end  of  his  troubles.  On  lii 
first  occiiaion  the  gland  had  suppurated^  and  was  discharging.  In  all  lilt 
other  operations  the  glands  were  removed  or  scooped  out  before  the  ikia 
had  given  way.  In  some  instances  the  glands  were  suppurating;  k 
others,  enlarged  glands  were  enucleated  l>ofore  they  had  broken  dowE 
So  great  wa<$  the  di^^omfort  he  had  endured^  so  marked  wa^i  the  relirf 
that  he  obtfiinod  by  operatiim,  that  as  6*3on  as  a  fresh  gland  inflanivd  li 
came  and  begged  me  to  remove  it'  We  learn  from  this  case  ih«  vihi 
of  persistency  both  in  patient  and  surgeon  ;  in  the  j^iatieut,  who  wnt 
content  until  every  source  nf  disconifort  and  of  deformity  had 
removed ;  in  the  surgeon,  who  held  not  his  hand  a&  long  as  work 
to  be  done.  If  it  be  riL:lit  to  remove  one  degenerating  gland,  it  is 
work  00  to  the  lo:4ical  conclusion,  that  all  compromised  glands,  if  rei 
shall  be  got  rid  of.  The  ense  teaches  us  also  that  we  need  not  be  il( 
from  our  good  work  l>y  fear  of  a  deforming  scar ;  and  that  it  is 
provided  the  skin  be  soujid,  so  to  remove  a  gland  as  to  leave  a  ec^r 
shall  be  insignifirant.  In  two  other  instances,  the  patients  being 
ladies,  such  repeated  operations  have  been  performed  M-ith  most  grat 
results.  Both  were  most  eager  to  have  their  encumbrances  remofad, 
they  reckoned  the  mark  as  nothing  compared  with  the  increase  in 
rapid  recovery,  and  improvement  in  health  which  they  had  oxperienecA 

Again,  Miss  B.,  aged  eleven,  was  brought  to  me  in  July  1879  witfc 
chronic  enlargement  of  the  cervical  glands  following  an  aruick  of  tan 
throat,  probably  caused  by  bad  drains.  A  sinus  connected  with  tin 
glands  had  been  discharging  for  six  months,  and  at  another  point  is 
abscess  was  making  for  the  surface.  Operations  were  performed  qq  tiw 
occasions  ;  on  the  first  the  sinus  was  enlarged  and  scraped,  and  tin 
remains  of  a  decayed  gland  were  removed  ;  the  wound  heated  in  foof 
weeks.  The  abscess,  still  covered  by  sound  skin,  was  opened  at  tk 
same  time,  and  the  gland  in  which  it  originated  was  dissocted  out :  Hm 
wound  healed  in  ten  days.  At  a  second  operation,  a  few  weeks  I»l«r, 
another  unbroken  suppurating  swelling  was  dealt  vnth  in  like  mannir« 
and  the  wound  healed  in  three  weeks.  The  result,  as  rejjorted  two  ycari 
later,  is  that  there  is  a  puckered  thickened  cicatrix  over  the  sitiistion  of 
the  sinus ;  btit  that  the  scars  of  those  gland  abscesses  which  were  not 
allowed  to  open  sf^onlaneonsly,  were  linear  and  fading  in  colour 

The  lesson  here  taught  is  clear — that,  apart  from  the  question  of  31* 

^  Thifl  nmn  Is  still  IWng  Rnd  at  work.  He  hai  had  aHont  fiiti»^ii  opcPitlnnii  br  i 
md  others^  iucltidiag  fiAtala  ia  ai^o,  luid  removal  of  Id^haI  uid  &xilUr>*  glaiidi, — T.  I 
Oct.  lS9e. 
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■lealtli  dependent  upon  the  presence  of  lon^  con  tin  net  I  discharge  fiTim  a 
■inus  or  gland,  it  is  of  supreme  impurtince  in  the  matter  of  i^car  tliut  the 
fofiending  gUmd  or  pus  should  be  eradicated  whilst  the  akin  is  sounds  that 
by  before  the  skin  has  heen  damaged  by  inflammation  and  thinning ;  and, 
bbove  all  things,  that  wo  should  anticipate  tlie  formation  of  a  sinus 
inrhichy  by  the  contraction  of  its  cicatricial  lining,  draws  to  a  pucker  the 
ni;ar  in  the  skin. 

K       Now  there  are  two  aspects  of  the  question,  both  of  whif  h  must  he 

kept  steadily  in  view — ^the  pithologieal  and  the  aesthetic.     Our  guiding 

■principle  mnst  be,  in  the  wordtj  of  P^rofessor  Allbutt,  **that,  whenever 

peptic  material  is  contained  in  the  system,  wo  rest  not  until  it  is  expelled, 

pind  its  burrows  are  Lud  open  and  disinfected/'    In  doing  this  the  surgeon 

must  make  it  an  artistic  study  to  effect  his  purpose  with  the  smallest 

possible  amount  of  blemish.     The  ugly  scars  and  unseemly  depress  ions, 

once  so  familiar  in  scrofulous  neckn,  should  be  deemed  an  opprobrium  of 

surgery  ;  whilst  to  delay  operation  until  the  skin  is  thin,  rvd,  and  ready 

to  break  down,  or  has  already  given  way,  should  bo  looked  upon  as 

mischievous,  tn fling.     May  wc  not  hope,  moreover,  that  the  time  is  not 

far  distant  when  iho  aVisolute  inutility  of  painting  the  skin  in  the  hop© 

of  influencing  a  caseating  gland,  perhaps  deeply  seated  beneath  muscle 

and  deep  fascia,  and  the  injury  \\  hich  may  be  done  by  this  practieo  to  the 

ekin  itself,  will  be  fully  brought  home  to  the  professional  mind  ?     The 

aesthetic  question  may  be  stated  in  the  following  propositions : — 

(ti)  "Whenever  fluid — that  is,  pus — can  be  detected  in  connection 
with  a  diseased  lymphatic  gland,  the  operation  should  be  done  before  the 
akin  becomes  red  and  thin  ;  that  is,  before  the  skin  has  been  spoiled  by 
advancing  suppuration. 

(/>)  When  the  diseased  glund  is  subcutaneous — that  is,  nob  beneath 
the  deep  fascia  or  muscle — and  has  been  completely  removed^  the  least 
sc^r  will  result  if  neitlier  stitches  nor  drainage-tube  be  used  j  especially 
if  it  be  possible  to  leave  the  wound  uncovered  by  dressing  and  exposed 
to  the  air  so  that  the  edges  may  bo  drawn  and  glued  together  by  drying 
lymph, 

\c)  If  the  diseased  gland  bo  beneath  the  muscle  or  muscular  fascia, 
then  a  drainage-tube  must  be  used^  or  a  temporary  dmin  of  cyaniile 
gauze,  and  the  edges  of  the  wound  united  by  sutuie.  For  this  purpose 
prolmbly  liorse-h.'ur  or  silkworm  gut  well  soaked  in  carbolic  lotion  are  the 
best  suttu'es.  The  best  tube  for  prolonged  drainage  is  a  specially  selected 
jgilt  spiral  wire,  as  it  may  have  to  remain  from  two  to  eight  or  ten  weeks, 
according  to  the  depth  of  the  wound^  or  the  completeness  of  the  removal 
of  the  gland. 

(f/)  Where  many  glands  have  to  be  remo'\'ed  it  is  better,  so  far  as 
may  be^  to  remove  them  through  a  series  of  small  incisions,  and  thereby 
to  avoid  very  extensive  ones. 

On  the  -^pathological  aspects"  the  following  points  are  worthy  of 
attention  :^ 

(tf)  That  all  sinuses  and  suppurating  cavities  shoiild  be  thoroughly 


^ 


6o4  SYSTEM  OF  MEDICI XE  ^H 

cleansed  by  nieuua  of  sera  j  ►or  or  lint,  so  as  to  lca%^e  a  fresh  BuiLet^ 
from  gnniuhition  or  decayed  <t  decaying  tissues  ;  and  thiit  a  diiM|p 
outlet  shcuM  l>e  maintained  until  all  tlie  deep  jiarts  are  he^tlcd. 

(/)  It  is  essential  to  bear  in  mind^  as  I  have  szuiK  ttuit  tke  nddi 
abscess,  which  has  often  been  called  a  suppurating  gland,  af»d  ti«il«dii 
such,  is  frequently  but  a  subcutaneous  reservoir  of  pus,  the  cemm  li 
which  (a  degciicrato  gland)  may  be  not  8ul>cutancons  hut  stihfaKial;  tltt 
13,  under  the  deep  cervical  fascia,  and  often  submuscular,  tinder  tli^ Mm^ 
mastoid:  ilio  comniunicntion  between  the  two  beinix  a  small  opmngk 
tbo  deep  fascia  just  largo  enough  to  admit  a  probe  or  dii-ector.  Thk  ilpa- 
ing  may  readily  be  overlooked,  nnd  is  not  alw-ays  easily  found  ercniAii 
searched  for,  but  it  mnst  l>c  found,  or  the  operation  vrill  be  a  faflme 

This  opening  is  often  more  easily  detected  by  the  lotich  thin  ly  i 
proho  or  director.  After  thoroughly  cleansinp  the  cavity  the  fmpx 
shoid  I  search  the  whole  IxJttom  of  its  and  will  often  detect  «  i&glf 
depression,  or  the  bure  suspicion  of  a  depre^ion. 

On  introdacin.r  a  director  into  the  depression  it  is  found  that  tb 
director  travels  more  deeply,  and  on  withdrawal  brings  in  iti  groovi  I 
little  pus  or  caseous  matter  from  a  deeply-seated  broken-doim  ghni 
Such  an  openins^  may  be  cautiously  enlarged  by  the  knife,  or,  tf  tx^^mm^^ 
by  a  Bigelow's  dilator,  until  the  fiujrer  can  test  the  new  cavi*  rint 

and  decide  whether  the  end  ha^  been  reached  or  not.      Thr  m  of 

my  finjjer  iti  the  detection  of  this  ** critical  pit''  has  recently  prof^d 
great  service  to  me  when  dealing  with  two  cases  of  abecesa  at  the  0|4]vr 
part  of  the  thigh,  onablin-j  me  after  careful  search  to  delect  the  iwy 
small  openin'4  near  Poui>art'3  ligament  which  led  to  the  source  of  tha  put 
in  one  insttmce  it  >ras  near  the  crecum,  in  the  other  near  ibd  kidaej; 
neither  of  the  cavities,  bo  far  as  I  could  make  out,  extending  {artliff, « 
being  connected  with  disease  of  the  spine. 

{g)  As  it  is  mere  trifling  and  btrl  surgery  simply  to  incise  an  abcean 
in  the  neck  without  searching  for  and  thoroughly  eradicating  the  gbmi 
tlmt  is  the  star ting-f mint  of  the  abscess,  no  such  abscess  should  lie  op0Oid 
w^ithout  putting  the  patient  under  ether,  and  being  prepared  with  iS 
necessary  means  for  eradicating  the  diseased  gland. 

(A)  It  sometimes  happens  that  after  the  extirpation  or  erisceratioii  rf 
a  gland,  the  finger  detects  in  the  wall  of  the  capsular  cavity  the  tHglA 
convex  bulging  of  a  contiguous  gland.  This  should  be  pricked  throi^gb 
the  wall  of  the  cavity,  and  so  reached  and  extirpated  or  eiiscemied  In 
this  way  in  several  instances  I  have  emptied  from  one  e!tt<»rnal  opMUOgt 
group  of  three  or  four  glauda,  mas<*ed  together  and  suppurating,  or  other 
wise  broken  down. 

(i)  What  has  been  said  hitherto  concerns  glands  which  are  suppttnt- 
ing  or  ol»viously  bre^ikin*^'  doivn.  As  to  caseous  glands  the  condustOM 
I  have  arrived  at  are  as  follows  \ — When  tivg  have  dealt  with  a  hfohHh 
down  gland  which  has  proved  to  be  undergoing  caseous  degeneration,  wt 
may  infer  that  any  other  enlarged  glands,  then  present  or  subee<|iieiil!r 
appearing,  are  becoming  caseous  also  j  in  my  opinion,  therefoirei  it  i 
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I  to  promote  bt^tter  lieuhh  of  the  fj^itietit  if,  in  the  absence  of  reason  to  the 
I  contrary,  such  glands  are  removed  as  soon  as  the  surgeon  is  convinced 
Itlmt  the  enlargement  is  persistent  and  not  merely  transitory,  without 
[waiting  for  evidence  of  fluetnatiuii  or  pus, 

I  {j)  \\\tiat  shal]  bo  done  with  enlarged  glands  which  arc  neither 
caseous  nor  stipjiurating  ;  glands  indieiited  by  the  iianiLS  lymphadenoma, 
hypertrophy,  and  so  forth  %  1  am  not  clear  as  to  the  answer  to  be  given, 
nor  whether  their  removal  is  an  atl vantage  or  otherwise.  Probalily  this 
question  will  remain  opeji  for  some  little  time  to  come  [mde  p.  oll3], 

(k)  In  a  very  large  number,  indeed  in  a  majority  of  the  instances  of 
scrofulous  neck  which  have  come  under  my  c^ire,  there  waa  no  evidence 
of  any  constitutional  taint  or  weakness.  The  origin  of  the  ailment  was 
often  clear  and  dt?tint!<l,  bad  drains  in  many  instances,  scarlet  fever,  mumps, 
tubercle  of  the  tonsil,  ami  the  like  in  othei-s.  The  cases  were  frequently 
isolated  instances  in  families  free  from  any  tendency  to  constitutional 
disease,  and  health  an<l  peifect  vigour  were  restored  after  the  destruction 
of  all  degenerate  or  infective  material. 

There  are  two  more  points  of  Burgical  practice  on  wliiih  a  word 
should  be  said.  Tlie  first  i«  on  the  use  of  large  incisions,  cond>ined  with 
division  of  the  sterno-mastoid,  enabling  the  surgeon  to  see  and  dissect 
away  deeply-sea t<^l  ghmds.  The  testimony  of  those  who  advocate  such 
incisions  is  that  the  eradication  of  the  diseased  glands  is  thereby  rendered 
very  etleetive  and  cum {xira lively  easy.  Perhaps  I  have  not  met  with 
disease  of  deep  glands  extensive  enough  to  call  for  these  large  irjcisions, 
mj  experience,  of  late  years,  having  been  amongst  peojjle  above  the 
poorest  classes.  At  any  rate  I  have  not  employed  them,  and  I  have 
iUvided  the  sterno-mastoid  in  but  a  few  ciises,  and  in  these  only  partialiy. 
I  am  therefore  unable  to  slate  from  my  own  experiejjce  whether  the 
scar  resulting  from  the  more  extensive  operation  is  such  as  would  lead 
me  to  restrict  the  employment  of  the  large  incisions  to  the  very  extreme 
ciisea  only.  To  form  a  judgment  on  such  a  point  would  need  the  com- 
pariaon  of  a  series  of  crises  of  each  kind  after  the  lapse  of  two  or  three 
years  from  the  time  of  the  operation. 

The  second  ptiint  is  the  Inild  suggestion  of  Jlr.  Watson  Cheyne, 
that  in  dealing  with  large  masses  of  glands  adherent  to  the  sheath  of  the 
cervieal  vessels,  the  whole  of  the  undei lying  internal  jugular  vein  should 
l>e  removed.  Here,  again,  it  may  be  that  I  have  not  met  with  the  extreme 
cases  in  which  such  a  course  woubl  bo  advisiilile.  On  one  occasion,  in 
stripping  a  gland  adherent  to  the  sljeath,  I  tore  i»pen  the  internal  jugrdar 
veiti,  nuich  to  my  dismay.  1  tied  the  vein  above  and  below,  and  divided 
it  between  the  two  ligatnrea,  and  the  wound  gave  me  no  more  anxiety. 
It  is  important  to  know  from  the  experience  of  Mr.  Cheyne,  and  of  Mr. 
H.  J.  Stiles,  who  has  ailopted  the  same  plan,  with  what  imputnty  such 
a  atep  may  be  taken.  Indeed,  it  would  seem  to  be  a  point  gained  in 
recent  surgical  procedure,  although  the  need  for  iidoptijig  it  may  be  veiy 
rare, 

T.  Pridgin  Teale, 
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OBESITY 


Introduction. — -Oljeaity^ — ^sometimes,  but  improperly  called  poljsarcia,  a 
name  introduced  by  Uoelius  Aureliiiruiii  in  the  sixth  century — may  be 
definetl  as  a  condition  in  which,  owing  to  one  cause  or  another,  an  over- 
growth of  fat  tukes  place  in  many  parts  of  the  body.  The  nosological 
position  of  this  sVile  is  rightly  assigned  amongst  the  several  hyper- 
trophies. The  body  in  heiiltb  is  more  or  less  covered  with  fatty  tisniie, 
and  certain  parts  are  well  clad,  both  without  and  within.  Impr€>vcd 
iintrition  of  the  whole  boflj  increases  the  fat,  and  diminished  nutrition 
is  rapidly  indicated  by  a  loss  of  it.  We  are  otdy  concerned  now  to  take 
note  of  such  adipose  overgrowth  as  constitutes  an  unwholesome  or  morbid 
statCj  Icfidi ng  to  undue  bulk,  disproportionate  body- weighty  and  inter- 
ference with  due  perfornmnce  of  various  functiaus,  "  Le  developpement 
do  la  grasse  ne  const itue  une  maladie  tjue  lorsi|uelle  eutrave  le  jeu 
d  un  orgajie  quelc<>nque  "  (R  Legendre). 

In  thi^  case  we  have  to  deal  with  a  definite  tissue-proclivity,  which, 
as  in  other  instances,  may  be  either  inherited  or  ac<iuired.  A  family 
tendency  to  obesity  is  well  I'ecognised  ;  but  the  several  members  of  such 
a  family  may  not  all  become  the  subjects  of  it*  Mode  of  life  has  much 
to  do  in  determining  the  occurrence  of  obesity,  and  thus  singular  iinlike- 
ness  may  exist  amongst  the  indivitbials  of  a  predisposed  stock.  Such  a 
tendency  may  tie  noted  in  certain  memliers  of  a  family  inheriting  the 
arthritic  diathesis ;  gout  or  glycosuria,  for  example,  occurring  in  some 
members,  and  an  extniordinary  obesity  in  others. 

The  sexual  relations  of  jiiuguesence  are  noteworthy,  and  must  be  con- 
aidered  in  taking  a  com]>lete  view  of  the  subject.  Adipose  development 
is  as  normal  a  mode  of  nutrition  at  pul*erty  in  the  woman  as  is  tlie 
development  of  the  tireaats  and  ovaries.  In  this  connection  we  note  also 
the  increased  tendency  to  fatty  deposition  which  is  apt  to  ensue  on  the 
removal  of  the  testes  in  male  animals,  and  of  the  ovaries  in  the  female. 
Towards  the  age  of  forty  years  the  aime  tendency  is  to  be  noted  in  both 
sexes — the  change  in  such  c«ises  being  partly  due  to  diminished  bodily 
activity  and  the  easier  life  not  seldom  enjoyed  at  this  period. 

Undue  obesity  is,  as  a  rule,  no  indic^ition  of  soimdness  or  robustness 
of  constitution.  In  infancy  an  excess  of  fat  is  not  a  sign  of  general  good 
nutrition.     Thus,  a  child  may  be  at  once  very  rickety  and  very  fat;  and 
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the  latter  state  is  apt  to  deceive  the  unwary  as  to  the  flerious  ttadcHTai 
coiiJitioiL  la  hysteriml  girls  there  may  be  notewortby  obenitj  ia  «p«i 
of  a  miserable  appetite  and  a  very  small  supply  of  food-  The  brouli 
m*iy  l>ecume  very  fat  m  women  the  subjects  of  amcuorrhcBa ;  uA  tk 
condition  subsides  on  re  establishment  of  the  menses.  Atrophy  cf  thi 
testicles  has  been  kiiovvij  to  be  associated  vnih  inordinate  grovUi  4 
mammary  fat  iu  males.  The  seximl  appetite  is  distiuctly  lowered  in  oboi 
persons  ;  and  inertness  of  the  sexual  organs  certaiidj  faTOiim  ike  At\»jk 
of  fat. 

Lean  and  elderly  spinsters  not  infrequently  grow  plitrnp  «im 
marriage.  Aa  pointed  out  by  Sir  James  Paget,  after  the  aign  of  fojU 
yoai-s  persons  either  diverge  into  spareness  or  l>ecoine  more  or  \m 
obese  ;  the  former,  iis  a  nde»  enjoy  the  happier  and  longier  leiise  iif  life 

Heredity  apart,  thti  conditions  which  determine  obesity  in  a  morltti 
degree  are  diet,  exercise,  and  habits  of  life.  In  Ciises  preaeuting  a  feUtiQ| 
hereditary  tendency  to  fatty  hypertrf>phy,  habits  of  diet  count  for  leu, 
and  the  proclivity  may  be  little  iufluenced  by  mcfUBurea  wkkb  prcPfi 
effective  in  other  cases. 

^Vo  aie  )iot  lUHv  coTicemed  to  discuss  cases  of  local  overgrowthi of  hx 
or  fatty  itunonrs.  Tht^se  may  be  single  or  multiple,  of  slow  iir  of  nfli 
growth.  Such  tumoiu*s  are  commonly  hereditary,  as  tnucli  so  m  uf 
atheromatous  cysta  or  wens.  Habit*  have  little,  if  anything,  to  do  wiii 
these.  Two  exceptions  may,  however,  be  mentioned  :  fii*st^  cA»m  in  vhiei 
local  iiritation,  long  continued,  iiuluces  a  fatty  growth  ;  and^ 
cases  of  symmetrical  fatty  tumoiir-s  (lipoma),  al»ove  the  occipttAl 
due  to  excessive  bee r-<irio king,  descril)eti  by  the  late  Mr.  Mormtit  ! 
of  these  I  have  seen  a  good  many  examples. 

We  may  also  note  some  racial  pecidiarities  in  respect  of  oliositj.  Tbt 
peculiar  glute4d  development  of  the  Hottentot  women  deserves  nsentimif 
and  the  comnuju  tt-ndency  to  obesity  in  the  HoTirew  race  is  remnrki^ 
A  singular  contnist  is  to  lie  observed  between  the  Teutonic  ractt  a&d( 
people  of  the  United  States  of  America.  The  former  often 
examples  of  obesity  ;  the  latter^  although  largely  recruitod  fmm  til 
former,  exhibit  markedly  less  tendenc)'  to  this  condition  amidst  tfe 
environments  of  the  New  World,  Climate  may  have  to  do  with  tbii 
restdt ;  but  habits  and  diet  are  probably  ranch  more  concern ed  in  it 
In  the  Ea.st  reniarkabk*  examples  of  olvesity  are  met  with,  but  amcmi^rt 
Hindus  rather  than  Mohammedans.  Customs  and  diet  iiccoiint  for  tldi 
ditfiTcnce  ;  and  Eiiro|M^an  indulgences,  including  alcoholic  habits,  nmuA 
with  Oriental  indolence,  not  seldom  attbtxi  the  explanation  of  them 
anomalies. 

In  a  moderately  fat  man  the  fat  has  l)een  estimated  at  one-«iglit«enli 
or  one-twentieth  of  the  total  body-weight ;  and  in  woman  the  rebtitt 
proportion  is  larger.  It  is  naturally  found  in  the  face,  in  ibe  oriiil% 
palms  of  the  hands,  soles  of  the  feet,  flexures  of  joints,  arou 
kidneys  (suet),  in  the  mesentery  and  omentum,  in  the  app 
epiploieie,  the  subcutaneous  areolar  tiasue  ]  in  certain  situations, 
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the  abdominal  wall,  maminary  region,  and  in  the  cancellous  iind  canalicular 
tissue  of  bones,  especially  in  yellow  marrow.  No  fat  is  met  with  on  the 
scrotum  or  penis,  or  on  the  nyniphse  ;  nor  is  there  any  between  the 
rectum  and  bladder.     None  is  found  within  the  cranium. 

In  the  viscera  fat  is  normally  met  with  in  the  intimate  cells  of  the 
liver,  and  in  the  cells  and  tubules  of  the  brain  and  nerves. 

The  sources  of  fat  in  the  system  are  dependent  on  the  supply  of 
food  ;  fatty  matters  reach  the  blood  from  both  animal  and  vegetable 
pabulum,  but  especially  from  non-nitrogenised  materials,  such  as  starch, 
sugar,  gum,  and  alcohol.  Fat  itself  affords  an  immediate  supply ;  but 
only  a  small  portion  of  the  stored  fat  in  the  body  comes  directly  from 
that  consume<l  ^nth  the  food.  Excessive  pinguescence  is  normally  kept 
in  check  by  the  means  which  induce  full  oxygenation  of  the  blood  and 
tissues.  Ilence,  if  organic  compounds  rich  in  carbon  are  fully  supplied, 
and  oxygen  but  inadecpiately,  favouring  conditions  exist  for  fatty  deposi- 
tion. Diminishecl  exercise  and  close  confinement  lessen  oxygenation  by 
preventing  the  dissipation  of  carbon  compounds.  These  facts  are  well 
illustrated  by  the  results  of  captivity  on  animals,  and  by  examples  only 
too  common  in  the  social  systems  of  the  human  family  ;  and  they  afibrd 
a  clue  at  once  to  the  nature  of  tlje  propiT  remedial  measures. 

As  i)athologists  and  clinical  observers  we  have  to  distinguish,  as  far 
as  we  can,  between  fattiness  due  to  infiltration  and  that  due  to  degenera- 
tion. In  the  former  case  infiltration  (li|)omatosi8)  should  be  rej^arded  as 
an  excessive  deposition  in  the  cells  which  normally  contain  fat,  as  in 
the  sulKutaneous  areolar  tissue,  omentum,  perinephric  regiot),  liver,  and 
parts  between  muscular  fasciculi  in  the  voluntiiry  and  cardiac  muscles. 
Such  an  infiltration,  though  general,  may  in  certain  parts  be  in  excess ; 
it  is  then  met  with,  especially  in  the  abdomen  and  in  the  integuments 
about  the  mammary  region  and  the  buttocks. 

In  the  heart,  infiltration  is  common,  and  is  not  inconsistent  with 
vigorous  action  of  this  organ.  The  viscer.il  layer  of  the  pericardium  is 
a  common  seat  of  it ;  so  also  is  the  int<*rstitial  connective  tissue.  This  is 
not  to  be  regarded  as  an  example  of  "  fatty  heart,"  since  the  muscular 
(sarcous)  elements  may  be  quite  healthy  in  such  a  case.  Obese  persons 
may  have  abundant  fatty  accumulation  amongst  their  muscular  bundles, 
and  such  muscles,  though  hampered  and  weak,  may  be  sufficiently  sound 
to  resume  full  function  if  they  be  relieved  of  their  fatty  encunibrance. 
Obesity  tends  to  induce  inaction  and  muscular  inability,  and  so  there  is  a 
"vicious  circle  of  malign  events  in  such  instances. 

The  liver  becomes  fatty  under  similar  conditions,  as  where  ])orsons 
eat  fatty  food  or  much  carbohydrate  material ;  and  especially  if  tlu'V  arc 
immoilerate  in  alcoholic  fluids,  which  combine  more  readily  with  oxygon 
than  does  fat. 

Fatty  degeneration  is  a  more  serious  matter.  In  this  case  fat  is 
found  in  the  tissue-elements  themselves,  as  in  the  sarcou^^  ])artiol(s  of 
muscle  or  the  walls  of  blood-vessels  ;  and  it  is  not  necessarily  intnxluced 
by  the  blood.     Decay  of  structure  is  in  progress  hero  as  a  result  of  a 
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malign  mct^ibolism,  alhiimi nates  Iwing  broken  down  into  1*1; 
wbith  has  Ijceii  likened  to  that  occiirring  in  tlits  **  rtiiemng**  cif  fkeat^ 
wh6t'6  fat  is  furmi'fi  at  the  expense  of  albumin.  Arcuft  aenili^  cattno 
of  the  lefis»  and  fatty  change  in  stnfill  arteritis  are  gijotV  e3Caiii|il0S  of  fil^ 
degeueratioit  ]  and  the  truly  *'  fatty  heart/'  in  which  the  ttrooos  dHMH 
change  into  fat  drops,  is  an  exquisite  one. 

Wo  are  only  concerned  here  to  consider  fatty  deposit  and  infiltntki 
in  excess ;  it  falls  to  others  to  describe  the  lesions  and  tho  elferU  tmlBiBi 
by  fatty  decay  or  ti-ansfornmtion  [n*/c^  vol.  i.  p.  185]. 

Fat  is  apt  to  be  deposited  in  excess  after  anaemia  due  to  repaid 
haemorrhiiges  or  otherwise  ;  and  is  commonly  met  with  in  chlorotic  jom^ 
women.  Deficiency  of  hfemogloliin  in  the  red  globules  of  tkt  Mad 
entails  insufficient  supply  of  oxygen,  and  thus  leads  to  storage  iif  hi  la 
Addison  s  disease  the  fat  remains.  In  wasting  disease  f^t  is  loitoirlr, 
and  in  ca^es  of  inanition  it  is  observed  to  disappear  early  from  tbe  kot 
giving  rise  to  a  chanicteristic  stiirved  and  ^aunt  aspect. 

Fat  is  often  Huetuating  in  quantity:  much  of  it  may  diaapiwir  a 
a  very  short  time,  and  no  less  rapidly  may  it  be  again  deposited.  Hidhb 
and  animal  fat  contains  olein  or  liquid  fat,  and  stearin  or  palmitin  rUdb 
are  solid  fats.  The  sources  of  it,  as  already  stated,  arc  frritn  Tmriooi 
articles  of  diet,  and  an  onbnary  dietary  contains  from  one  to  turn  aod  a 
half  ouni-es  uf  fat.  CarlKjhydraies,  such  as  starch  and  sugar,  trnfttkit} 
tend  to  produce  it.  It  is  probable  that  fat  can  be  also  eonvertid  iHi 
car b^> hydrates^  such  as  dextrose,  its  carlxin  being  thus  traasfonDed  far 
use  in  the  tissues  as  a  soluble  and  readily  ditfusible  carbohydrate.  Ha 
may  conceivably  occur  when  the  body  has  to  draw  upon  its  own  it/ortoi 
fat  and  so  lose  its  undue  corpulence. 

Albuminous  matter's  are  certainly  capable  of  transfnrmatiovi  into  lit 
Some  of  these,  after  conversion  into  peptones  by  the  stomach  si4 
pancreas,  pass  under  pancre^itic  irdluenco  into  leucin,  a  fatty  body.  TW 
ferments  of  the  salivary  glands  and  pancreas  convert  starch  into  wapi\ 
but  the  method  of  conversion  of  sugar  into  fat  is  not  yet  preriidir 
ascert^izned.  The  fats  are  partly  saponified  and  partly  cmuiaioiUMd  bf 
the  pancrc4itic  and  other  secretions.  This  secures  a  very  fine  iiiufcMiJb 
division  of  them,  my  that  absorption  may  readily  proceed,  by  means  ef  lit 
epithelium  of  the  villi,  into  thi'ir  lymph -spaces,  and  bo  reach  the  bdeili^ 
mesenteric  lymph-glands,  and  the  thoracic  duet 

Normal  blood  contains  al)out  one-half  per  cent  of  fat,  the  nmidtf 
more  than  three  per  cent,  the  brain  eight  per  cent,  and  the  nerves  tJVMti- 
two  per  cent.  The  nerves  are  the  last  to  lose  their  fat  in  cascta  of  gMMnl 
atrophy,  and  the  large  amount  normally  present  in  them  is  -'  t  cf 

tho  high  imp«3rtance  of  fat  to  their  well-being  and  jiotential  a 

The  amount  of  fat  in  the  blwxl  may  be  readily  increased  by  tmiin 
articles  of  food — mostly  by  fat,  sugar,  and  starchy  matters  ;  in  lea  digrn 
by  animal  food,  and  least  of  all  by  bread. 

Fat  is  a  l>a<i  conductor  of  heat.     Warmth  is  retained  in  the 
the  panniculus  adiposus,  and  the  intestines  arc  especially  proi 
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the  fat  in  the  omentum  and  appendices  epiploicie.  flencc  the  et-oiit  require 
less  wanu  clothing  than  lean  persons  ;  ami  the  latter  sutler  more  reudily 
from  chills  an  J  exjmsure.  Norraal  radiation  of  heat  is  cheeked  in  the 
obese. 

It  is  not  sufficiently  recognised  that  fat  deposits  are  constantly  under- 
going change  hy  decomposition  and  reformation.  As  with  all  other 
tissues,  intimiite  change  proceeds  even  in  the  densest  layers  of  fat ;  and  in 
no  part  of  the  body  does  any  fatty  deposit  lie  out  of  the  current  of 
life  and  unaltered. 

That  the  proteids  possililj^  constitute  a  source  of  fat  is  proved  by  the 
fact  that  while  the  urea  which  is  excreted  represents  all  the  nitrogen 
which  is  thus  piissed  through  the  body,  it  re]>resents  much  less  carbon 
than  is  found  in  a  quantity  of  the  proteid  yielding  the  same  amount  of 
nitrogen.  This  surplus  of  carbon,  if  not  otherwise  disposed  of,  remains 
as  a  iK)ssible  source  of  fat  to  be  deposite*!  in  the  l>oiiy.  It  has  been 
calculateil  that  thus  100  grms.  of  proteid  food  might  furnish  42  grms. 
of  fat  {M.  Foster). 

I  have  suid  that  heredity  hfis  largely  to  do  with  the  occurrence  of 
obesity  ;  according  to  Oertel  of  ilunich  this  inHueiice  can  be  traced  in 
50  per  cent  of  all  cases.  We  have,  then,  to  deal  with  a  x^ry  definite 
diathetic  condition  in  which  a  special  trophic  piocess  is  at  work — one  as 
definite  in  its  course  and  outcome  as  in  that  in  which  a  gouty  or  a 
etrumons  disj Kjsition  prevails.  It  is  of  high  iniportarice  to  realise  tliis  fact, 
and,  if  possible,  to  come  to  some  clear  luidersUnding  of  it  before  under- 
taking a  line  of  treatment  for  any  obese  person  ;  for  a  marked  difference 
is  to  be  noted  between  Cfiaes  in  which  obesity  is  the  outcome  of  heredity 
and  those  in  which  tlio  encumbrance  is  acf|uire^i  by  certain  habits  and 
modes  tjf  lifi\  Where  hereditary  disposition  is  potent  and  effective  we  are 
less  hopeful  liyfarof  good  and  lasting  results  from  any  ]>lan  of  treatment. 
When  the  disorder  is  acquired  by  bad  habits,  improper  ch'et,  and  indolence, 
we  m;iy  readily  ra«Klify  it;  and,  in  patients  who  co-o|>erate  intelligently  and 
honestly,  we  may  largely  and  permanently  dissipate  the  fatty  encumbrance. 
The  mental  pecuHurities  and  tempoiument  are  deeply  concerneii  in  every 
case  \  the  dillicultics  nl  treatment  are  greatly  enhanced  in  persons  of 
indolent  and  [ihlegmatic  haliit,  and  proportionately  diminished  in  persons 
of  active  and  energetic  dis[iosition. 

The  relation  between  gout  and  obesit)^  is  one  of  much  interest  Gout 
figures  largely  in  many  cxises.  It  is  not  unusual  for  certain  members  of 
a  family  with  gouty  inheritance  to  become  obese.  This  may  oceur  in 
either  sex  and  sometimes  before  puberty.  After  the  age  of  thirty 
obesity  may  set  in^,  iind  within  ten  or  fifteen  years  glycosuria.  Such 
persons  belong  to  the  class  of  fat  or  gouty  diabetics,  and  in  them 
the  glycosuna  is  but  a  mild  foi-m  of  chronic  diabetes.  The  presence 
of  gbicose  in  the  urine  is  almost  the  only  symptom  w^hich  such 
patients  have  in  common  with  those  who  are  ilie  Bubj'ects  of  the  graver 
disorder.  They  often  have  no  thirst  and  hut  little  polyuria,  and  for 
many  years  they  lose  very  little  weight.      These  are  the  patients  who 
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gain  much  benefit  from  recour-se  to  spas,  and  the  disorder  may  be  J 
aoraetimes,  or  become  intei-mitient.  Carefully  regulated  dietary  vmf  I 
oce^oriully  remove  all  glucose  fi'om  the  urines  or  a  small  pefee&ta^  of  il ' 
may  persist.  i 

If  neglected,  audi  cases  may  drift  into  incuniKIe   forroa  of  dtilrtli^  I 
with  thirst,   polyuria,  wiiatiiig,  poor  health,   and  gteskl   vulnermbili^  «|  I 
texture.       Pulmonary    tuberculosis,    fuiuneulosig,     or    gangren*  of  thtj 
extremities    usually  terminates    life.       Diabetic    comH    is     not    a   fwy 
freijuont  mrHle  of  death   in   these  cases.      Such   piitients    mJiy  lift  fci 
fifteen    or    twenty    years,    nr    even    longer  ;     and     occasionjilly   |nKBl 
acute  or  chronic  i)hases  of  gout  in  some  of  the  juinl^  with  l/esufotmf 
alleviation  or  removal  of  the  glycosuric  state.      Such  cases  are  | 
and  especially  striking  when  met  with  in  families  where  oilier 
may  be  either  sjjare  or  more  overtly  gouty  ;  or  exhibit  other  iemxmrtd 
gouty  inheritance,  such  as  hcmicrania,  fiiliary  ca.Iciili,   or  men?  hthiaik 
Here  we  may  note  again  the  strong  hereditiiry  tendency  both  t*i  pbcsd^r 
and  to  glycosuria  in  the  Hebrew  race.     I  shall  return  to  the  dmemtkm 
of  these  cases  when  considering  the  appropriiite  treatment  of  ohentf. 
mtjderate  degree  of  obesity  in  early  life  may  disappear  during  i 
and  never  recur. 

Two  leading  kinds  of  obesity  are  met  Tiith  in  practice,  and  ntsyk 
classed  as  (A)  the  plethoric,  and  (B)  the  aniemic.  The  former  prevmik 
more  in  men,  I  he  latter  in  won j en. 

A.  The  plethoric  kind.^ — In  this  kind  there  is  a  general  over-nntritioB, 
the  muscles  arc  large  and  well  developed,  and  the  blood  rich  in  red 
glolailes  and  hiemoglobin.  The  heart  hypertrophies  and  acta  at  fifBt  iriA 
vigour,  but  suliserpiently  it  ddates  and  loses  power,  The  pulse  becoMi 
infref[ucnt  and  of  high  pressure.  Arterial  ecleiN^is  is  set  up,  and  tin 
vessels  l*etinme  turtuous.  As  in  ordiruiry  cases  of  heart  disclose  aflaQcifttid 
wiih  much  vascular  peripheral  resistance,  circulatory  trouhlea  gn&xu^ 
ensue  in  the  lungs  and  other  organs.  AJbumin  may  appear  in  the  mWA. 
Anginal  attacks  may  supervene,  and  progressive  dropsy.  Cardiac  uUuBi 
sometimes  occurs,  espeeially  at  night.  The  respiration  in  the  later  tta^ 
may  assume  the  Cheyne-Stokes  form.  Cerebral  hypersemia,  indicated  by 
throbbing  of  the  carotids,  vertigo,  and  tinnitus  aurium,  ia  not  uncomiQOD: 
epistaxis  may  relieve  iL  Kupture  of  an  artery  in  the  brain  may  oeeor  j 
on  a  sudden  increase  of  intra vascidar  pressure;  and  in  euch 
event  is  conmiordy  fatal.  As  cardiac  failure  progresses  arterial 
falls,  and  the  pulse  becomes  intermittent  or  dicrofous* 

B.  The  ansemic  kind  is  characterised  mainly  by  an  asMxiil^d 
imjx>venshment  of  the  blood  :  cases  of  the  plethoric  kind  may  erefitullf 
present  hydnemic  conditions  and  fall  into  this  category.  The  obmity 
may  be  extreme ;  but  the  fatty  masses  are  flabby,  and  the  mu9cl<9  are 
ill-developed  and  feeble.  The  heart  partakes  of  this  muscular  inadeqiiary 
and  acts  feebly,  the  pulse  being  small  Some  elevation  of  arterial 
pressure,  due  to  peripheral  resistance,  may,  ho%i^ever,  be  met  with  \ 
ordinary  cases  of  anaemia.     In  short,  we  have  all  the  prominent  feae 
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of  anremia,  togetber  with  extessive  fatty  deposition  :  great  incapacity  for 
exertion,  ready  induction  of  piilpitatiori  and  dyspna^  and  small  appetita 
These  patients  are  neither  gross  feeders  nor  always  large  drinkers.  They 
have  often,  indeed,  an  aversion  from  animal  foiKl^  and  prefer  a  dietary  rich 
in  earliohyd rates.  The  detieiency  of  hiemoglohin  in  the  blowl  and  the  con- 
seqnent  inadequate  oxygenation  maintain  and  increase  the  tendency  to 
obesity.  As  alre^uly  stated,  women  are  the  common  subjects  of  anaemic 
obesity ;  and  the  disoitler  m-iy  be  manifested  before  full  gniwth  of  the 
body  is  estahlisihod,  namely^  before  the  age  of  twenty-two.  Menstmation 
is  genendly  <lisordered,  or  may  l>e  absent  Meoorrhngi;i^  or  Irksses  of 
blood  after  child  bearing,  may  lead  subsequently  to  auiemia  and  to  obesity. 

Thu  variety  is  sometimes  met  with  in  men  after  exhausting  illnesses, 
and  is  not  infrequent  after  enteric  fever,  acute  rheumatism,  or  pneumonia. 
It  is  also  witnessed  after  submission  to  full  mercurial  courses  for  the 
purjxLse  of  eradicating  venereal  taint ;  but  it  is  not  met  with  in  cases  of 
operatives  sufiering  from  hydrargyria. 

Dropsy  is  commonly  associated  with  anaemic  obesity.  The  arterial 
pressure  falls  at  last,  the  flow  of  urine  becomes  scanty,  and,  in  spite  of 
free  pei'spinition,  the  tissues  become  water-loggetK 

Such  patients  are  altogoihcr  more  seiiously  ill  than  those  of  the 
plethoric  kind,  since  the  latter  may  bear  with  their  condition  for  many 
years  before  the  blood  becomes  impoverished  and  hydraemia  sets  in. 
The  muscular  debility  is  a  factor  of  snprenie  impnrtance  in  the  former 
cases,  and  adds  to  the  ditiiculties of  successful  treatment  of  the  symptoras. 

Whether  aniemie  or  plcth<jric,  the  subjects  of  obesity  are  ill  adapted 
to  Ijear  the  inrorid  of  acute  diseases*  Fever,  ii^  particular,  is  very  l^adly 
iKjrne  by  them  :  fatty  investnient  interferes  seriously  with  the  dissipation 
of  the  heat  generated  in  the  ImmJv,  ami  thus  there  is  in  these  crises  a 
special  temlency  to  hyperpyrexia  to  an  amount  incompatible  with  life. 
Acute  fevers  and  pneumonia  are  therefore  \^rj  danti:crous  maladies  for 
obe~se  j>er3ons.  Antipyretic  measures  are  seldom  etlcctive;  and  drugs 
such  as  quinine,  antijnrin,  and  salicylates  are  batlly  borne,  and  may 
indiK^e  collapse.  C'old  liaths  in  rases  fit  for  it  are  more  successful  If 
life  be  saved,  convalescence  is  tardy  ;  and  an  increase  in  obesity  may  occur 
in  response  to  the  necessary  supporting  alimentation.  This  is  due  to  the 
inherent  \4cioiis  metabijlism  which  pertains  to  the  trophic  habits  of  such 
patients. 

The  line  of  progi'essive  failure  in  a^l  these  cases  may  be  traced  into 
almost  <ix^xy  system  of  the  Ixjdy.  Heart  faihire  and  arterial  sclerosis 
have  already  been  referred  to.  The  lungs  become  the  seat  of  l>rnnchial 
catarrh,  and  emphysema  may  supervene.  Gastroenteric  catarrh  and 
gastreetasia  from  over-eating  and  drinking  may  prove  troublesome  com- 
plic^itiona.  A  gouty  tendency  may  lead  to  lithiasis  and  to  the  forma- 
tion t»f  stone  in  the  kidney.  The  latter  dispositioti  has  long  been  recog- 
nised as  an  appanage  of  the  obese.  The  liver  beeomes  fatty  and  greatly 
enlai'ged,  add i Tig  much  to  the  general  discomfort  afid  to  respiratory  in- 
capacity.    Gall-stonea   may  form   in   the  gall-bladder,  and  biliary  colic 
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occur.  The  skin  hecomos  unctuous,  and  comedones  and  flat  grcMT 
ninv  be  formed.  Eczema,  erythema  inteitrigo,  and  furunfdieA  ait  aot 
infrequent ;  and  if  alcobol  i>e  freely  taken,  gtitta  rusACea  aiid  bl'pcftii^ 
of  the  nose  may  l*e  present.  Tbe  causes  of  death  \\i  CJLsefl  of  obeoi^aR 
syncope,  cereliral  np>plexy  (from  degenerate  arteries)^  eardiae 
Hnt;inii  pecttiris,  and  unemia. 

Due  ennsiilerution  of  the  foregoing  facts  should  convirw^  anjr 
practitioner  of  the  futility  of  treating  olie-^e  persons  hr  anj^ 
method.  In  these  ca:sea,  as  in  all  cases  of  disease^  regzinl  mtist  he  kadis 
the  imlivadual  and  to  the  personal  fjwrtors  present;  and  ibd 
nature  of  the  obesity  must  be  accurately  diBcrinutiated  befciTB  Mkf 
peutio  nicjusures  are  attempteil.  The  question  of  inhcritAnoo  or  of 
nteni  nuist  be  st^tileJ,  and  the  jwuient,  and  not  his  symplOMt  ssi^» 
nuist  be  treateil.  Without  doubt  much  harm  may  be  done  if  a  btfil  mt 
fast  line  of  treatment  be  indi^erently  instituted.  In  this  wur  H  a»  dit 
patient^j  to  reduce  their  obesity,  are  sometimes  set  to  pum>e  dirtHar  ai 
other  measures  which  may  prove  not  only  unavailing  Imt 
mischievous  ;  and  others  venture  to  carry  out  vaunted  metbodis 
own  responsibility,  nut  seldom  with  risks  to  their  general  haahl 
if  unrecognised!,  are  none  the  less  grave. 

We   must  understand,   in  the  first  instance^    that    obesvtjr 
little  more  thaii  the  normal  trophic  equilibrium  for 
and    any   efforts,   seriously  pushed,   to  alter    this   spectal 
may  bo  fraught  with  risk  to  his  general  well-being.      As  Dr. 
Foster  says:    ^The  same  tissue  has   in   diflenErnt  races  and  d 
invltvidnals  specific  and  iniiividual  characters  of  nutritiofi.     Tbe  I 
the  ^<^^  is  not  the  same  as  that  of  a  man,  the  muscle  of  cxia  ■! 
differently  from  that  of  another.*' 

On  the  other  hand,  to  quote  the  words  of  Sir  Ja 
over-fiit  am  certainly  a  bad  dass^  especially  whoa  tl>e 
heieditUTt   but  may  be   referred  in  any  degree  to  tlictr 
floakin^  indolence,  and  defective  excretions.     The  worst  of  tfc 
sneh  as  have  loo^  flabby,  and  yellow  Ux ;  and  I  think  yoa  sar  i 
them  by  their  bellied  being  pendulous  and  more  prootsiieat  tbaa 
their  thick  subcutaneous  hU  accounts  for ;  for  this  Bha|ie  leQi  aC 
ometUal  t^u  And  I  suppose  of  defectire  portal  cirtaiatioaL     I  kmm 
opemtions  in  which  I  mors  nearij  despair  of  douig  j 
for  umhilical  hernia  or  for  eompqpmd  fraetotee  ia 
after  this  Suhioii.     Nothii^  short  of  tlie  ekai«t  eriJeaea  off 
or  of  great  prohabia  good  should  lead  you  to  advise  eatda^  t 
in  peo^  of  thk  kuMi     Do  Uthotrity  for  them  laiher 
dcteradoe  i>erf  earcfully  whether  it  is  ahaohHely 
■hoaU  do  either ;  iaeUae  agauiss  ampntatioas  lor  evaa  %md 
rhsaever  jrea  can, — at,  for  hirtawes^  far  < 
,  aad  the  Mialler  examples  of  acsrrhoas  \ 
i  father  thaa  the  kaife  or  hgatora' 
it  is  that  I  etroi^f  urge  that  the  coadaEi  of  all  i 
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ould  be  conducted  by  tbe  cliiiiai!  skill  and  iiiidor  tlie  conBtairt  stiper- 
isioii  of  a  well-trained  medical  prat!tiiioner.  Tbis  much  being  coficecled, 
it  is  not  tcK>  much  to  affirm,  furtlier,  that  there  is  nothing  special  or 
peculiar  in  tho  subject  of  obesity  which  any  welleducatod  medical  man 
may  not  Ije  trusted  to  deal  with.  It  va  necessary  to  assert  this  much, 
because  of  lata  years  this  matter  has  been  absurdly  exalted  into  a 
speciality  " — a  pretension  unworthy  of  our  profession  and  mii>leathiig  to 
the  general  public. 

Obesity  is  recognised  by  medical  officers  for  life-iissuraneo  as  an  inrlica- 
tion  of  imperfect  he^ilth.  If  the  body-weight  bear  an  undue  pmp**rtion 
to  the  height  of  the  individual,  such  cases  are  either  "loaded  "  or  declined 
as  second  or  third  class  lives.  Obese  persons  be^ir  accidents  kadly,  are 
unsiiti-sfactorv  subjects,  as  we  have  seen,  for  surgical  (jperationsj  antl  are 
apt  to  suceumb  to  serious  illnesses.  Adults  of  medium  height  and  fair 
symmetry,  who  weigh  over  fifteen  stones,  niay  be  considered  moderately 
ol)ese.  A  weight  of  twenty  stones  and  o^er  constitutes  a  grave  case  ;  but 
examples  are  on  record  where  weights  of  over  thirty  stones  were  sealed. 
Daniel  Dimbert  weighed  thirty-two  stones  at  the  age  of  twenty-three, 
and  reached  fifty-two  stones  artd  eleven  pounds  in  later  years. 

Occupation  and  habits  of  life  arc  familiarly  knosvn  to  induce  obesity 
in  certiiin  c kisses  of  persons.  8cdentarydife,  whether  in  or  out  of  doors, 
favours  it*  Active  members  of  any  profession  are  not  prone  to  become 
corpulent  unless  there  be  a  strongly  inherited  tetideney.  Coachmen  are 
apt  to  sutFer  unless  they  groom  their  horses.  Soldiei's  and  sailors  tlo  not 
become  obese  until  they  retire  from  active  duties.  Sea-captains,  owing  to 
their  gocxl  appetites  and  limited  locomotion,  are  often  victims  in  spite 
of  their  o[icn  air  life.  In  all  these  eases  habits  of  beer-drinking  or  of 
spirit-drinking  {even  if  w^ell  diluted)  are  certain  to  aggravate  the  tendency. 
Cases  of  extreme  obesity  may  be  note<i  amongst  monks,  whose  duties  do 
not  enUiil  much  musctdar  activity  ;  and  who,  if  they  eat  little  meat,  often 
partake  largely  of  fats  and  earl lohyd rate  matter.  Mental  aeti\'ity,  worry^ 
and  anxiety  all  tell  rJgainst  obesity,  and  so  do  grief  and  the  im table 
or  nervous  temperament. 

Treatment — rm'tvtire. — The  main  indications  are  to  seenre  habits 
of  strict  temyjerance  in  respect  of  food  and  drinks,  and  to  ensure  a 
life  of  activity,  both  mental  and  bodily.  This  is  especially  important 
when  a  hereditary  tendency  to  corpulence  is  present ;  and  it  applies 
to  young  children  antl  ytnuig  adidt.s  no  less  than  to  persons  in  the 
thiril  or  fourth  decades  of  life.  An  olie.se  mother  is  a  bail  nurse  for 
her  infant;  a  good  wet- nurse  will  be  better.  If  the  latter  cannot  l>e 
seciued  the  mother  shouhl  l>e  ilieted,  and  fatty  and  carl>uhydrate  f«>ods 
be  I'cstricted  as  far  ns  possible,  heer  should  not  be  taken.  Artificial 
feeding  with  sterilised  cow's  milk  is  ]>robd>ly  better  than  the  maternal 
milk,  and  farinaceous  fooil  should  lie  excluded,  or  much  reduced  in  amount, 
malted  fo(j<i  being  preferalile.  In  early  adult  life  fatforming  foot!  is  to 
be  restricted,  and  abundant  muscular  exercise  in  the  open  air  en- 
couraged.    Seaside   residence   is  especially   favourable  and   sea-bathing 
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M'lien    pnictiealile.      Later,   active  exercises   are    of    much    value;  ad 
athletic    pursuits  in   lucHJeratiori,    such    us   g^^'tiiruistic^    lennis 
ridiiii*,  rowintj.  and  swimming,  may  be  enjoined  with  great  adrj 

IHdetk. — Without  doul>t  the  most  remarkable  results  in  dii 
corpulency  due  to  undue  foriiiatioti  and  storage  of  fat  in  the  Iwdy 
secured  by  the  moflitieution  of  the  ordimiry  dietary.  Mo<Jeni  filijfniiAt^ 
and  chemistry  alike  indicate  the  main  lines  to  be  followed  in  tbiA  rapkl 
In  recotit  times  professional  and  ptdilic  utteritioti  \\i\b  been  ipaaA 
devoted  to  this  matter  hy  the  successful  treatment  which  was  llvCiilliBl 
some  thirty  years  ago  in  the  case  of  Mr.  Banting  by  his  tncdicBl  adnv 
Mr.  Ilarvey.  The  essential  feature  of  it  consisted  in  the  wiihdmvilal 
fat-f*jrniing  food.  ilr.  Biinting  took  freely  of  animal  food,  but  oeainl  t# 
tiike  l>reail,  butter,  milk,  sugar,  potatoes,  and  sweet  H-ines.  No  liaiii  «m 
placed  on  the  amount  of  water,  and  from  six  to  eight  ounces  '  '  '  r^ 
wine  were  taken  daily.      On  this  system  forty-six  pounds  of  v  ,,^ 

lost  within  a  year,  and  althongh  the  jmtient  wtis  sixty-six  j^ears  of 
recovered  a  large  mcjisure  of  hiialth  and  coniforL  This  plan  of 
while  it  secures  the  absence  of  food  that  most  rea<lily  induoes  obesity,  ii 
also  characterised  by  a  very  large  ingestion  of  nitrogenous  niaiters  whick 
are  difficult  of  complete  digestion  and  assimilation.  In  other  auei  in 
which  it  was  employed  it  provoked  indigestion,  and  caused  depression^ 
various  (K^rvons  symj>toms.  The  quantity  of  albumin  waa  partlj 
sumcd  in  the  piodiiction  of  heat.  This  method,  then,  is  ttnsatii 
ill  pririei]>le  and  in  practice  ;  parti 3^  because  of  the  digestive  m^ 
of  the  bo<3y  to  deal  \ntli  so  much  nitrogenous  matter,  and  partly 
of  the  slender  value  of  it  as  a  heat-prfHlucer  within  the  organism. 
nervous  system  also  suffers  from  depri\'ation  of  fatty  matters  in  mtk 
a  diet.  Fatty  food  is  less  liable  than  carbohydrates  to  c^llu^?  obtaiitf* 
being  less  e^isily  oxidised,  and  interfering  less  with  the  dispoeal  of 
albuminous  matters.  In  a  given  weight  it  contains  more  potential  ^ottrff 
than  the  carbnhydmtes. 

Experience  has  filuinly  shown  that  a  small  proportion  both  of  fni  and 
carl>ohydntte.H  must  be  coml*ined  wiih  tlic  nitrogenous  ItigestA  in 
to  cnsnre  noriiial  meta!>olisni ;  and,  to  secure  a  consumption  of  fat  \ 
deposited  in  the  btnly,  muscular  exercise  nnist  be  freely  taken  to  indtiai 
increased  nitrogenous  decomp«:>8ition.  Under  these  conditions  the  ob«ii 
patient  loses  fat.  Muscular  activity  promotes  oxidation  of  fat,  and  thi 
small  amount  consumed  in  the  diet  is  thus  readily  disposed  ot  Carbo- 
hydrates are  more  digestible  than  fats. 

The  influence  of  fluids,  more  es|>ecially  of  water,  upon  fatty  dep 
is  prtilmbly  considerable  when  large  quantities  are  consumed,      Tbr  1 
eflbcts  of  diluted  alcohol   and  siiccharine  matters  are  well  ascertained 
In    many   cases    of    obesity    there    is   a   marked    disjiosition    to 
copiously. 

The  appetite  for  food  is  found  to  be  normal  in  about  half  the  < 
while  it  is  increased  in  a  somewhat  smaller  number.     In  some 
appetite  is  below  the  normal. 
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I  Re*itriction  of  fluid  food  will  certainly  assist  greatly  in  reducing 
[corpulence  in  such  ciiises  as  amy  be  properly  treated  in  this  way. 
\  **  R'lnungjsm  '*  then,  as  a  system,  is  both  unphysiological  and  im- 
practicable* Its  failure  led  Ebstein  to  recommend  a  modification  of 
it  in  wliich  fat  was  permitted,  but  starchy  urid  saccharine  matters  almosb 
withheld.  Oerters  system  of  diebiry  piactitrally  corresponds  with  this; 
but  he  enjoins  with  it  gnuluated  exercise,  restriction  of  fluids  and  fat, 
and  with  measures  to  fortify  the  miiscuiar  system  generally  and  the  cardiac 
walls  \\i  particular.  8eiiweinigcr*s  system  is  \^vy  similar  but  he  forbids 
fluids  at  meal-times,  and  prescribes  them  two  hours  subsequently.  The 
Salisbury  treatment  consists  in  a  very  free  allowance  of  anima!  food  and 
entire  absence  of  earbo hydrates,  large  quantities  of  hot  water  l)eing  taken 
to  wash  out  the  excessive  nitrogenous  nietalxtlie  pruduets  from  the  body. 
In  any  ea^e  partieular  attention  is  to  be  p;iid  to  the  condition  of  the 
heart,  with  a  view  to  reinforce  it  as  much  as  possible.  The  urine  no  lesa 
demands  careful  attention  ;  when  lithates  are  abundantly  thrown  down, 
the  amount  of  nitrogenous  food  nmst  be  dimini^^hed.  Deficient  excretion 
of  urea  demands  ;i  similar  procedure  until  a  fair  percentiige  is  passed, 
when  the  diet  may  be  altered  in  this  respect.  Bouchard  recommenda 
fruit  and  fresh  vegeUililes,  that  contain  potass  salts,  to  encourage  a  more 
free  oxidation  of  earliohydmtes  in  the  diet 

Weir  Mitchell  and  Bouehsiid  reconnnend  a  dietary  of  milk  and  eggs, 
and  the  exclusion  of  all  other  food.  Thus,  for  three  wrecks  they  prescribe 
half  a  pint  of  milk  and  an  egg  every  three  hours  live  or  six  times  in  the 
twenty-fuur  hoius.  At  the  end  of  this  periwl  they  vary  the  diet  in 
accordance  with  the  general  prinei,  ies  just  metitioned.  The  proper  nitjo 
between  the  nitrogenous  and  carbonaceous  elements  is  fauly  maintained 
by  this  early  treatment  Consti|>iition  is  likely  to  occur,  and  the  patient 
i&  unfit  for  much  exertion.  The  monotony  of  this  diet  may  prove  hard 
to  enfoiTe  in  patients  of  feeble  purpose. 

The  general  principles  to  be  observed  in  treating  cases  of  obesity 
relate,  then,  so  far  as  dietetic  meAsures  are  concerned,  to  the  restriction  of 
fats  and  c<ar  bo  hydrates,  atitl  no  less  to  a  certain  increase  in  the  proteids. 
The  latter  augment  the  metabolism  of  the  whole  body. 

Of  food-aturt's  a  healthy  adult  retjuires — of  proteids  100  to  130gnii8., 
fats  40  to  80  grms.,  carbohydrates  450  to  5r>0  grms.,  suite  30  grms.,  and 
water  2800  grms.  The  carbohydrates  shotild  thus  be  four  or  five  times 
in  excess  of  the  proteids.  Experience  shows  that  all  these  elements  are 
necessary  for  perfect  nutrition,  fatty  matters  in  particular.  The  fats  and 
airbohyd rates,  though  chemically  allied,  are  subjecteil  to  divergent  meta^ 
holism,  and  are  not  mutually  interchangeable  without  risk  to  the  economy. 
The  carbohydrates  arc  believed  to  supply  heat  more  rapidly  than  fata 
— the  latter  requiring  more  time  to  afl'wd  this  form  of  energy,  having 
probably  first  to  Im;  converted  into  sugftr.  Both  in  health  ami  disease,  it 
is  to  Ije  liornc  in  mind  that  no  isolated  organic  principle  is  by  itself 
capable  of  supporting  life.     Instinct  and  knowledge  prove  aUke   that 


there  must  1>e  a  combination  of  principles  fximished   to  the  ejultti  km 
due  nutritiofi. 

In  treating  casos  of  oltesity  the  patient  should  l»e  acciuiiteljr  wm^aL 
A  ciireful  physical  examination  of  all  the  organs  and  BecretaoBi  of  tit 
liody  should  be  made,  especial  attention  being  paid  to  the  ccmditioa  d 
the  mustiilar  walls  of  the  heart,  the  state  of  the  arteriea,  mml  ibtiinR. 
Tho  question  as  to  heredity  or  acquirement  must  be  noted  ;  t^ 
ment,  and  the  habits  of  life  in  respect  of  food,  exercise,  and 
the  age  and  sex,  and  the  form  of  the  disorder,  whether  pbtlsafic  «r 
ansemicj  are  to  be  consitlered.      An  inquiry  as  to  gouty  p:  r  Iv 

hoimorrhaific  tendency  is  necessary.      The   presence    of   g)  n  tit 

urine  demands  careful  attention,  and  its  sigiiifieiince  must  he  gMUS^  m 
far  as  possible.  Any  indication  of  renal  insutficiency,  as  c^nnccd  W  i 
persiatenily  doiicient  output  of  urea,  is  jmrticularly  to  l>e  noted ;  beous* 
this  condition  phiirdy  demonstrates  the  unfitness  of  the  {xalient  U>  htm 
a  dietiuy  rich  in  proteids. 

Two  objects  are  to  be  sought  in  treating  any  etme  :  J^nU^  to  ndmt 
excess  of  fait tj  deinmL^ ;  mondhj^  to  prevent  reaccumulatum  of  iL  Tlie  fiat 
is  often  more  or  less  easy,  but  the  second  is  often  rendered  diAcoll  fcj 
reativeness  and  want  of  due  control  on  the  part  of  the  p«itieiit. 

The  following  dleUiry  may  be  usefully  enjoined  in  many  caaea:^ — Sit 
or  eight  ounces  of  hot  or  cold  water  may  be  taken  half  an  hour  Man 
brejikfast  Break f;ist  should  consist  of  one  or  two  ounces  of  wdl  iimii^ 
stale  bread  without  buttei',  grilletl  white  fish,  grilled  mutton  chop  or  hed^ 
steak,  or  cold  chicken,  game,  Ijeef,  tongue,  or  lean  ham.  One  or  two  foatl 
cups  of  tea  or  coffee,  with  a  little  skimmed  milk  and  without  «upu*«  iw 
be  taken.  Saccharine  may  be  used  as  a  sweet- flavc^iuing  agents  hot  i 
commonly  dish'ked.  Six  ounces  of  bouillon  or  clejir  stmp  may  be  taken  by 
weakly  patients  between  breakfast  and  luncheon,  and  a  ghiton  or  alOMnd 
biscuit  with  it.  For  luncheon  order  cold  meat,  or  a  puached  e^  will 
spinach  or  lettuce,  or  other  green  vegetable,  as  water-cre^s  and  asttstird 
and  cress,  or  a  small  omelette.  Crust  of  bread  or  hjird  htseuit  in  saiill 
amount  is  allow2ll>le,  and  a  small  quantity  of  fresh  butter.  A  gbai 
of  good  Bordeaux  or  Moselle  wine  (dry)  may  be  taken  with  as  walk 
water.  A  cup  of  tea,  with  a  httle  skimmed  milk  and  a  rtttk  or 
gluten  biseuit,  may  be  taken  in  the  afternoon.  Fur  dinner,  dd  loop 
is  to  l>e  taken  as  a  rule,  but  occasionally  about  eight  ounces  of  a  t^ 
consomm^  may  be  allowed  ;  then  a  little  grilled  or  boiled  fifth,  witboBt 
starchy  or  fiiity  siiuces,  but  fla%'ourcd  sometimes  with  anchovy  cir  mmm 
other  sauce,  oysters,  or  caviar,  a  little  grilled  or  roasteil  meat,  mtituo. 
game,  or  fowl^  with  a  small  prij]>ortion  of  fat,  green  vegetables,  no  potatoi^ 
and  some  Ktewed  fruit  tlavonred  with  saccharine,  or  made  loss  tarl  bf 
the  addition  of  half  a  teaspoonful  of  Tiochello  salt.  Two  ghuaoi  if 
claret  or  of  a  dry  Moselle  diluted  with  water  are  allowable,  later 
in  the  evening  a  cup  of  hot  weak  tea  without  milk,  or  as  mach  hoi 
water,  should  be  tnken. 

Such  a  dietary,  adapted  for  an  adult  man,  is  little  irksome  to  «qr 
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serious  patient.  It  should  lie  continiiefl  for  Borae  weeks.  Women  will 
n^itm-ally  reifuiro  smaller  quantitiL^a  of  eiieh  article.  Kxercise  of  any  kind 
is  most  desirable  liotween  meals,  and  life  in  the  open  air  is  to  be  carried 
out  as  far  as  possil>le.  Seven  hours'  sleep  is  commonly  sufficient,  and  no 
sieep  should  he  sought  except  in  he<i  The  piitient  should  lie  on  a  hair 
mattress  and  in  a  well-aired  room.  Tepid  bathing  and  a  cold  shower 
bcith  on  rising,  with  good  subsequent  frietion,  bIiouM  be  emiiloyed  daily. 
Alcohol  in  ihe  fonu  of  *Ulutetl  brandy  or  whisky  is  unailvisable. 

Accordingly  as  weight  is  lost,  the  general  health  being  good  in  all 
rcs|>ects,  this  dietary  may  be  varied  with  suitable  precautions,  and  a  moie 
ur  less  strict  attention  be  paid  to  the  various  details  of  it.  If  the  treat- 
ment succeed,  increased  capacity  for  exercise,  brain- work,  and  a  general 
ense  of  relief  and  comfort,  perhaps  long  unfelt  and  enjoyed,  will  be 
Fexperienced.  The  actjtm  of  the  htiart  sliould  becume  more  vigorous,  the 
pulse  fuller  and  firmer,  tbe  expiration  easy,  and  the  lu'ine  remain 
clear  on  cooling*  Tolmeco-sraoking  should  be  restricted,  and  used  only 
after  meals.  The  bowels  must  be  relieved  daily ;  if  constipated,  moved 
by  two  drachms  of  Carlsbad  or  Horn  burg  siilts,  or  by  a  dose  of  white 
mixture  (haustus  albus)  while  dressing  in  the  morriing.  If  digestion  ia 
languid  or  uncomforta!>Ie,  a  mixture  containing  dilute  nitro  hydrochloric 
acid  and  nux  'vomica,  or  chiretta,  may  he  taken  in  the  forenoon  and  after- 
noon before  meals. 

Cases  of  aniemic  obesity  rcrjuire  iron  in  some  form^  and  the  scaly 
prefmrations  of  it  are  perhaps  the  most  serviceable,  given  in  ciilumba  or 
qmissia  infusion. 

If  fatty  accumulation  is  found  to  recur  witb  relaxation  of  the  enjoined 
dietary,  either  in  its  quantity  or  quality,  stricter  measures  will  be  indicated 
with  a  view  to  maintain  as  goo^l  general  health  as  possible,  and  also  to 
control  the  persistent  tendency  to  pinguescence.  One  article  after 
another  in  the  diet  must  be  left  out  till  a  fair  Imlance  of  nutrition  ia 
permanently  secured.  F*>r  an  adult  in  early  and  middle  life  the  relati%'e 
quantities  of  food  required  should  average  12  to  14  ounces  of  meat,  6  to 
8  ounces  of  toasted  brc^d,  rusk,  or  ghiten  and  almond  biscuit,  4  to  5 
ounces  of  green  vegetable,  1  to  li  ounce  of  butt<T  and  fat,  and  30  to  35 
ounces  of  fluid,  incbiding  mne,  tea,  and  water.  As  a  disciplinary 
measure  it  is  proper  to  me>;4sure  and  weigh  the  food  at  the  outset  of 
treatment.  This  method  also  prevents  an  insidious  tendency  to  excess 
in  some  articles  of  the  dieljiry.  The  patient  should  be  weighed,  in  the 
same  clothing,  or  better  still  without  clothes,  once  a  week 

Tientmi^nt  hij  diminuihm  of  jlntds  {dnj  dirty — It  is  certain  that  the 
weight  of  the  body  ami  over-storage  of  fat  can  be  reduced  more  or  less  by 
a  reduction  in  the  amount  of  fluid  consumed.  To  take  an  example  ;  1 
treated  a  hospital  otit-pitient  some  years  ago,  a  woman  uiuler  forty  years 
of  age^  presenting  the  plethoric  type  of  obesity,  who  weighed  twenty  one 
stones,  MTth  a  dietary  in  ivhich  white  bread,  potatoes,  and  sugar  were 
largely  rfHbiccd,  but  not  excluded,  and  the  consumption  of  fluids  of  all 
sorts  limited  to  thirty  ounces  per  diem.     The  patient  wtis  an  intelligent 


620 


SYSTEM  OF  MEDICINE 


and  trastworth  V  person.  She  often  took  less  than  the  pre^crihed  mmak 
of  fluid.  For  medicine  I  ordered  some  dilute  nitro-hydrochJoric  aod  aed 
nux  vomica.  Ulthin  eight  months  there  wtis  a  loss  of  bet  ween  wmm 
<ind  eight  stones^  the  diet  being  m;iintain6d ;  and  no  incresiM!  in  onryt^ 
leney  took  jilace  for  arjother  year  or  longer  while  the  patient  vii  tatim 
obiscrvation.  The  genenil  heixlth  luid  comfort  secured  were  Wf  ttM» 
worthy. 

Ofie  may  not  always  succeed  so  well ;  but  in  restricting  liqiaiiK  m  ■ 
limiting  anything  else,  there  is  often  great  difficulty  in  securing  ceH^pet^- 
tion  and  obedience  from  patients  aecustomed  to  seLf-iDdulgetiee^ 
if  treatment  be  carried  on  at  home. 

The  plan  of  restricting  fluids  may  be  applied  in  any  Gftae  of 
presenting  no  contrary  indic^itions.  In  cases  with  weakness  and 
of  the  cardiac  walls»  where  hydnemia  and  tendency  to  dropsy  tisaoA^m'm 
the  amemic  type  of  cases,  the  benetit  from  a  so  called  '*  dry  dial  ^  msj  h 
very  miirked.  It  is  well  to  limit  the  fluids  of  all  kinds  to  thirty  otmo% 
but  the  amount  must  vary  a  little  according  to  the  time  of  veBT  nodtkt 
pariicidar  foml  takeiu  Cardiac  tonics,  such  as  digitalis,  are  fotmd  CD  ad 
with  more  etficiency  when  restriction  of  fluids  is  practised. 

This  plan  is  not  practicable  nor  advisable  in  cases  in  which  ^matk 
is  present.  It  may  be  not^  that  obesity  may  long  pn>cede  the  occur 
rence  of  glycosiu'ia^  and  that  early  treatment  for  the  former  iii*y  oot 
improijal>ly  stave  off  the  latter  condition. 

Incrmsed  mttfr-dnHkiiuj  s*wk7////^jt  mcrssajy, — ^More  free  diltitioci, 
especially  by  water  drinking,  is  iulvisablo,  and  indeed  necessary,  Ui  nsmofi 
excess  of  glucose  from  the  system.  Not  less  than  three  pints  per  dkm 
may  be  considered  the  normal  amount  of  fluid  for  consumptioii,  tfd 
seventy  ounces  or  more  may  often  be  taken.  Persons  of  large  fraoi 
require  larger  quantities  of  fluid.  Cases  of  gouty  dialiet-cs  with  coiy* 
lency  ^^ill  be  benefited  by  a  larger  nither  than  smaller  supply  of  dukl; 
provtrletl  there  be  no  cardiac  or  renal  complications.  In  albuminiirai 
which  is  not  infrequently  present  in  oliesity,  a  restriction  of  fluid  is  uftA 
called  for  to  meet  associated  curflio-vascuhir  difficulties.  If  proCeidi  In 
given  in  Jarge  quantity  it  is  necessary  to  enjoin  abundant  water-drinknig 
to  carry  off  the  products  of  nitrogenous  metabolism,  which  would  other 
wise  become  noxious.  This  is  an  essential  feature  of  the  SalisNary  pin 
of  treatment.  Fats  and  carljohyd rates  are  elements  of  food  which  todw 
much  less  metabolism  than  proteid  matters.  Proteid  fo<xi  tncrenn 
proteid  and  non-nitrogenous  metabolism,  and  may  thus  reduce  the 
the  body.  The  gouty  habit,  with  lithfemic  tendency,  if  asisocijvted  wk 
obesity,  demands  free  dihition.  In  all  these  conrlitions  it  is  proper  to 
take  fluids  freely  about  three  hours  after  the  larger  meuls,  an<l  not  with 
them.  Half  a  pint  of  cold  or  hot  water  may  be  abo  Uiken  ejirly  in  th« 
morning  and  late  at  night.  Water  taken  into  an  empty  stoma<'h  is  noftrlf 
all  passed  on  to  the  duodenum^  hnt  little  apparently  seems  to  be  ah»orM 
from  the  gastnc  surface.  To  drink  freely  of  water  certainly 
metabolisni,  more  urea  being  discharged  than  can  otherwise  be 
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Bor.     If  the  skin  act  freely,  as  oft«n  happens  in  obese  persons,  more  fluid 
Brill  necessarily  be  demanded^ 

B  Treatmeni  by  spu  wo ^t-m— Certain  spas  are  in  repute  and  much  reported 
Hbo  for  ireatment  of  ol^esity.  The  j?prirtgs  of  Carlsbad  and  Marienbad  are 
^^ell  adai>ted  for  many  tases.  The  plethoric  foim  of  obesity  is  that  m 
which  most  benefit  is  likely  to  accrue.  Hot  alkiiline  sodium  sulphate 
waters  are  available  at  the  former,  iiiid  cold  ones  at  the  latter  spring.  At 
Carlsbad  ibere  are  many  supplementary  measures  available  for  dmiiTiish- 
ing  corpulency  :  hot  mineral,  mud,  and  vapour  Imiha,  mass:ige,  gymnastics, 
and  electricity  iwe  within  easy  reach  of  the  patient.  The  function  a  of 
the  skin,  mnscleSj  and  gastro-intestinal  tract  are  all  stimulated,  and  active 
metabolism  cncuuraged. 

Thf  M:iritinliad  course  is  more  bracing.  The  dietary  is  well  arranged, 
and  a  general  disciplinary  regimen  is  admirably  canicd  out,  which  is 
commonly  very  desirable  for  obese  patients  yet  difficult  to  secure  to  the 
-  same  extent  iti  other  watering-places.  This  course  is  not  desirable  in  the 
case  of  ]>atients  with  cardiovascular  derangements,  nor  in  the  anaemic 
class  of  obese  persons.  No  routine  course  is,  however,  pnrsued,  and, 
under  skilled  medical  FUpervision,  there  is  no  need  to  fear  tbat  any 
injury  may  lie  done  by  over  IreatmcnL 

\\'heu  a  milder  course  api»eais  desirable,  it  may  be  carried  out  at 
Hombtirg,  Etns,  Kissingen,  Tarasjv  or  Bridesdes-Bains.  It  is  often  asserted 
that  the  special  advantiiges  of  spa  treatment  are  but  temporary.  This 
need  not  he  the  case*  An  obese  j»atient  may  ho  set  on  a  right  course, 
but  he  must  continue  to  pursue  it  under  mtdical  guidance,  and  carry 
out  the  jiai'ticuliir  diet  and  hiibits  necessjiry  for  his  pecub'ar  condition. 
Relapses  are  ordy  too  common  under  any  method  of  treatment  unless 
due  and  permanent  precautions  are  taken.  Oerlel  lays  great  stresa  on 
regulated  exercises,  such  as  the  gentle  climbing,  especially  in  mountain 
diatricta,  known  as,  the  '*  terrain  '*  cnre.  He  regards  spa  treatment 
alone  as  no  specific  in  these  cases,  but  only  adjuvant  to  other  measures^ 
and  even  harmful  when  overdone  or  carried  out  so  as  to  starve  the 
patient.  It  is  well  to  repeat  visits  to  such  s^pas  as  are  found  suitable 
whenever  [>06sible.  In  aniemic  cases  aperient  waters  containing  a  little 
iron  are  of  especial  value.  Where  there  is  any  cardiac  weakness  or  dilata- 
tion great  care  is  necessary  in  enjoining  any  hut  very  gentle  spa  treat- 
ment, and  the  fluids  shotdd  be  restricted  The  same  rule  holds  good 
where  arterial  sclerosis  prevails. 

If  glycosuria  is  present,  Carlsbad  treatment,  or  that  pursued  at 
Neuenahr,  is  advantageous ;  and  the  same  may  be  said  in  respect  of  the 
multifr)!!!!  phtises  manifested  by  a  gouty  proclivity. 

in* Oman  or  Russian  vapour  baths  are  available  in  cases  presenting 
hydrsemia,  when  restriction  of  fluids  is  called  for.  Not  more  than  three 
baths  should  he  taken  in  each  week  while  imdergoing  treatment.  Cai^iac 
disturbunces  may  be  at^^Tavatcd  by  vapour  baths. 

It  is  stated  by  Lahnsen  that  there  is  an  absolute  immunity  from 
obesity  on  the  sea-coasts.     This  is,  perhaps,  too  general  a  statement,  but 
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there  is  proUalily  a  basis  of  trutb  in  it,  and  a  seasile  rasiilrtim  anf  k 
recommoiidorl  with  advantfige  in  some  cases  of  strong  |>redUpcHilin  H 
obesity.  Persons  ol  gouty  inheritance,  many  of  whom  am  diipon^  ti 
undue  corpulence,  are  not,  as  a  rule,  well  atfected  by  mamie  inftuifn 
and  enjoy  better  health  inland,  in  hilJy  and  breezy  countries, 

Trmimrnf  bf/  ilufroid  ej-tmd. — Some  satisfactorr  result*  kan  \tm 
obtained  of  Itite  in  the  treJitment  of  obesity  by  the  use  of  thyrcMd  ci:tmL 
There  can  be  no  doubt  that  this  agent  has  a  very  marked  iudueoisB  on  tW 
nutrition  of  the  akin  and  integumentary  system  generally.  Thcnf  ti, » 
yet*  however,  no  certain  knowledge  as  to  the  piirticular  class  d  caisi  m 
wdiich  benefit  may  be  expected*  Hence  it  is  not  a<l\ns:ible  to  resort  is 
such  trciitment  indiscriminately.  That  it  is  universally  appllcibk  oi 
hardly  be  expected  ;  but  it  raay  sometimes  prove  servnceahio  in  dduk 
of  other  w^ell  recognised  metho<ls  of  treatment,  or  in  addition  to  tbcm 
In  any  case  it  miist  be  used  with  the  same  strict  precautiomuy 
as  are  necessary  in  treating  patients  for  myxoBdema. 
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DISEASES  OF  THE  RESPIRATORY  ORGANS 


GENERAL  PATHOLOGY  OF  RESPmATORY  DISEASES 

In  thiB  chapter  a  short  {iccoiint  will  be  given  of  the  action  of  the 
mechatiisra  of  breathing,  in  health  and  in  disease,  and  also  of  certain 
phenomena  which  coniniuiily  occur  in  the  course  of  respiratory  diseases, 
and  which  are  partly  cujicerned  in  their  pathology  :  such  incidents  as 
cough,  dyapntea,  and  asphyxia  ;  the  carbonisation,  so-called,  of  the  blood  ; 
and,  in  eiich  case,  the  results  of  these  actions,  as  seen  in  the  lungs  and  ia 
the  genenil  system,  will  be  traced*  \^  ith  regard  to  these  subjects,  it  is 
needful  to  call  attention  tf^  the  peculiar  structure  of  the  lungs,  and  to 
their  relations  with  other  parts  of  the  frame. 

The  lungs  are,  to  some  extent,  set  apart  from  the  rest  of  the  body. 
Suspended  from  the  trachea  and  blood  vessels,  they  are  indeed  connected 
with  the  general  system  by  vessels  and  nerves,  and  hy  the  mucous  mem- 
brane ;  but,  under  normal  conditions,  they  are  kept  in  apposition  with 
the  walls  of  the  thorax  by  atmospheric  pressure  only*  They  have  a 
Bepanite  heart,  and  special  muscles  to  control  the  influx  and  etfliix  of  the 
air.  As  Claude  Bernard  was  fond  of  repeating,  they  are  an  artifice  of 
construction,  by  which  an  animal,  otherwise  aquatic,  can  exist  and  move 
in  the  open  air.  *'Les  tissus  vivans  sont  aqimtiques  sanguinairos,  ils  se 
repaisent  du  sang  dans  lequel  ils  sont  plonges.  lis  y  nvent  comme  dm 
animaux  aquatiques''  (2). 

Again,  no  organ  in  the  body  contains  such  a  variety  of  structural 
elements  as  the  larger-sized  bronchial  tubes.  Both  large  and  small  tubes 
are  proWded  with  an  epitliebum,  an  inner  connective  layer,  a  circular 
muscular  layer,  and  a  well-marked  outer  fibrous  tissue  layer ;  and  the 
larger  have,  in  addition,  a  compound  ejiithelial  layer,  a  well-marked  Imse- 
ment  membrane,  hyaline  c^artilages,  and  mucous  glands.  In  conseqtience 
of  this  complication  of  structure,  and  of  the  relations  existing  between 
the  lungs,  heart,  and  brain,  it  follows  that  all  long-continued  affections  of 
the  pulmonary  organs  have  an  extremely  complex  p^ltholog}^  Yet  in 
most  respiratory  disorders,  in  spite  of  their  great  complexity,  there  is 
much  in  common  ;  certain  disturbances  of  the  normal  functions  of  the 
body  which  arise  during  their  course  are  closely  similiu*,  and  these,  not- 
wnthstanding  much  difference  in  the  modes  of  their  inception,  often  bring 
in  their  train  a  series  of  related  changes  between  the  central  and  remote 
portions  of  the  frame  which  in  their  final  residts  are  strikingly  alike. 
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In  ilkistratioii  of  tiw  statement  we  may  comiiare  the  resulu  of  arss^ 
serious  dise^ases  of  the  lungs  with  those  that  have,  at  the  oaUefcalni^ 
rate,  a  comimraiively  trivial  origin. 

The   more   serious  diseases  of  the  lungs   are    u^iudly  the  rtsuk  4 
inthimmatioo  due  to  some  irritant;  this,  if  repeatetl  or  long  cutiUHOt^ 
impairs  the  hing-tiftsues,  and  may  do  permanent  (lamage  lo  tht  hms% 
and   nervous   system.       It  matters  verj'  little   that    iheiso  aetSoDf  iw 
have    been    produced    by   ditierent  causes — by   the    direct   itilhieMt  d 
heat  or  cold,  by  meehanieal  or  chemical  agents,  b^*   micnxirgnipiai  m 
their  products — the  eooaequences  will  often  be  very  similar.    The  slni^ 
of  the  elements  of  the  animal  body  to  overcome  or  to  remove  the  maim 
of  irritation,  to  clear  away  the  effects  of  tlieir  presence,  or  to  huttreai  iIa 
tissues  against  them,  may  entail  stnictmal  changes   in   the  ImigB  ikcut-, 
selves  of  more  or  less  gravity  ;  but  they  also  often  lead  to  cougb^  dyi 
and  ultiiiiaU.^ly  to  serious  conse<|Uences  in  distant  organs. 

On  the  other  hand,  a  simple  mental  dLsturbunco,  as  in  byttn^ 
a  strong  emotion,  or  a  purely  reflex  initation,  as  in  certain  forms  of  csf- 
disease,  or  an  intestinal  irritation,  may  excite  the  respiratory  centre  in 
the  medulla  and  induce  dysjMRea  ;  or  again,  these  acci  '  niajr  cbusp 

a  violent  simsmmlic  cough,  which,  in  certiiin  weakened   *.  :is  ol  tkt 

lung-tissues,  may  do  serious  injury  to  the  system. 

The  similar  results  which  arise  from  these  special  factors  ws  wn 
presently  to  study  ;  and,  in  the  iirst  place,  it  is  im|»ortant  to  oote  ^ 
mode  of  action  of  the  riljs  and  of  the  muscles  acting  upon  tbeio. 

The  mechanism  of  breathing. — In  healthy  breathing  a  large  part  of 
the  inspiratory  act  is  accomplished,  both  in  men  and  women,  simply  bjr 
the  con  t  met  ion  of  the  diaphnigm  ;  and  expiration  takes  plare^  as  ftucm  u 
this  muscle  is  relaxed,  by  means  of  the  natund  ebistjcity  of  the  loagib 
The  extent  of  mo\'ement  of  the  ril>s  in  these  actions  is  very  vsii 
especially  in  the  upper  parts  of  the  chest, — a  fact  we  may  note  at  inr 
time  by  watching  the  tranquil  breathing-  of  a  healthy  person  durv^ 
sleep. 

The  natui'al  stimulant  of  the  respiratory  centre  in  the  medulla  h  tfce 
carbonic  acid  of  venous  blood  ;  and  when  the  need  for  oxygen  hat  hem 
satisfied  by  inspinitioUi  the  inhibitory  action  of  the  ^Tigi  brings  about  the 
act  of  expiration.  But  as  aocm  as,  from  any  cause,  such  as  extrs  exeitiaQ, 
the  oxygen  tends  to  fall  below  the  normal  or  the  carbonic  acid  to  tim 
above  it,  the  automatic  action  of  the  vagi  comes  more  strongly  into  phj, 
and  forces  the  breathing. 

In  forced  breathing  not  only  the  diaphragm,  but  the  inieroostals*  tke 
scaleni,  and  other  accessory  muscles  also^  come  into  action  ;  and  the  rils 
begin  to  play  an  imprirtant  part,  l>oth  in  insj»iration  and  expiration. 

Not  only  are  these  bony  levers  raised  during  inspiration,  and  lowered 
during  expiration,  but  in  the  final  forced  ctt'oris  at  expiration  there 
also  a  flistinct  shortening  of  their  chord  lengths. 

The  flexibility  of  the  living  ril»,  and  its  liaViility  to  be  bent,  even  pn- 
manently,  is  shown  clearly  enough  by  the  sinking  in  of  the  thoracic  waE 
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jver  the  site  of  a  dried-up  vomfc'i ;  when  the  lung  dacis  not  exi)and  on 
"be  absorption  of  pleuritic  fluid  ;  by  the  Imrrel-Hke  distension  of  the  chest 


Fla*  XL— Xhonific  cxtl Ulnars. 


in  emphysema  ;  by  the  indrawing  of  the  lower  ribs  in  dyspnoea ;  and  by 
the  deformity  of  the  rachitic  thorax. 


Fn^.  1^,— Rib  goniometer* 

In  forced  expiration  the  inbending  of  the  ribs  has  lieen  demonstrated 
by  the  following  means  : —  ^ 

1  A  full  account  of  tlit*  iuvestigattons  on  this  \nm%  will  be  found  in  the  autlior'»  work 
Stethonittry^  publkht^d  by  M^juilbui,  London,  1576. 
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{}.)  By  actual  meaam-ement  of  the  chord-lengths  of  the  rihe,  after  full 
inspiration,  and  again  after  forced  cxpimtion,  by  means  of  the  thoracic 
callipers  (Fig.  1 1 ).  (ii.)  By  calculation  of  the  possible  extent  of  motion  of 
the  ribs,  considered  as  rigid  levers ;  the  angles  made  by  the  plane  of  the 
ribs  with  the  vertical  being  ascertained  by  means  of  a  specially  designed 
goniometer  (Fig,  12),  (iii,)  By  a  comparison  of  the  extent  of  forward  and 
upward  movements  of  the  anterior  ends  of  the  ribs  in  young  children*  in 
adults,  and  in  old  people.  The  forward  motion  is  in  proi>ortion  to  the 
flexibility  of  these  levers,     (iv.)  By  the  explanation  which  this  bending 


ilTKtItQN. V 


Fm,  13,— Two-pUae  Ktetbograph. 

of  the  ribs  affords  of  the  meusurements  of  the  movements  of  the  chest  wall 
in  various  diseases,  and  of  the  deformities  produced  in  the  thorax  by  sueh 
diseases  as  ivhooping-cough.  The  cyitometer  shows  the  extent  of  these 
deformities  ckiarlv  enough,  (v,)  By  the  shape  of  the  tracings,  made  with 
the  atethogniph,  of  the  coui-se  taken  by  the  anterior  ends  of  the  ribs,  in 
forced  breathing,  and  in  the  various  acts  of  coughing,  sneezing,  and  yawti- 
ing  ;  and  by  the  differences  in  the  ril)-tracings  of  movements  voluntarily 
prorluced. 

The  last-named  method  has  so  important  a  bearing  upon  our  present 
aul>ject  that  it  will  be  brielly  described. 

The  action  of  the  stetho,i^ph  will  perhaps  be  sufficiently  shown  by 
the  accompanying  diagram  (Fig.  13). 
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Fig.  14-— JkluViMijr.jjt  of  tbf  ulaviclt-  in  a.  healthv  nciTi.  .tI-.  33. 
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The  tracings  are  taken  by  supporting  the  liack,  hy  means  ol 
placed  opposite  to  the  spinal  articulation  of  the  rib  under  e 
The  button  of  the  stethogmph  is  then  kept  in  apposition  to  tlit 
©nd  of  the  rib,  and  the  pen  is  adjusted  to  the  screen,  which,  in  tkt  wm 
delicate  experiments,  may  )>e  of  smoked  glaas  or  of  papier ;  it  b 
into  squares  of  ^j^th.  in<?h  of  side. 

The  preceding  curves  (Figs.  1419)  are  seleotetl  Uy  illustnue  iht 
but  I  shall  do  no  more  now  than  just  advert  to  the  proofs  ihej  afivd  ft 
the  elastic  property  of  the  rib-levers  themselves. 

In  these  rib- tracings  a  steady  increase  in   the    degree  of  b 
compared  with  the  verticsd  motion  is  apparent,  from  the  clA%n€l«« 
eighth  ribs;  and  in  all  there  mn8t  hiive  l)een  a  considerable  ij)di»wiii|rf 
the  anterior  ends  of  the  riljs  in  forced  expiration. 

Acts  of  forced  breathing,  such  as  we  have  now  surveyed,  are,  iahaUlk, 
only  temporary.  As  soon  as  the  occasion  passes  the  respiratioD  norai 
to  its  former  tranquil  character. 

But  in  most  reapii^atory  disorders,  at  any  rate  during  a  pOftlPl  rf 
their  course,  the  movements  of  breathing,  although  dirurnisbed  on  thi 
whole,  yet  approximate  U>  the  forced  type  :  in  other  words,  %n  h  tni» 
dyspntea  :  and,  usually,  an  entirely  new  set  of  actions  is  aJAo  inti^ucpd— 
the  spasmodiCi  or,  as  Cohnheim  appropriately  calls  them,  the  **  expkMhf 
expiratory  impulses  of  sneezing  and  coughing. 

It  ydW   be  convenient  to  take  tlie  latter  set  of  actions  first, 
because  of   the  a^istance  that  we  shall  gjiin  in   their  study  from  ikt 
stethogmph ic  tracings ;  and  1  because  cough,  for  the  most  part,  precite 
the  subsoil iK-nt  dyr^pmea,  and  is  often  the  cause  of  it. 

On  coughing  and  sneezing. — The  primary  intention  of  thrae  uu 
is  doubtless  the  removal  fmm  the  air-passages  of  matter  hjtlging  in  tbim 
and  irritating  the  sensory  nerves. 

When  the  source  of  irritation  is  in  the  muc/ous  membrane  of  the 
sneezing  is  usually  the  result,  the  sensory  fibres  of  the  fifth  pair  of 
conveying  the  impulse  to  the  bi-ain. 

When  the  offeo'lit^g  bot^y  is  in  the  larynx,  or  near  the  epiglottis^  t^ 
wave  of  sensation  follows  tb^  superior  laryngeal  nerve. 

The  j>osterior  wall  of  the  larynx  seems  to  be  a  very  sensldre  pa\ 
but  the  trachea  is  also  easily  irritated,  and,  agciin,  both  sneeilE^  ml 
conghing  may  be  started  by  reflex  irritation  from  regions  outffide  tli 
respiratory  a|>paratus.  In  disease  this  sensitiveness  is  often  greatlr  b* 
creased,  owing  lioth  to  causes  in  the  bronchial  mucous  membrane  itscdf^Arid 
to  external  impulses,  such  as  exposure  of  the  skin  to  draughts  of  coM  «r. 
On  the  other  hmd,  after  repeated  irritations,  there  may  he  a  dimtnisbed 
sensibility  of  the  parts,  as  in  snuff- talkers ;  or  after  repeated  catarrhs ; 
and^  usually,  in  bronchitis,  secretion  must  reach  a  certain  quantity  in 
order  to  excite  coughing,  and  must^  moreover,  come  into  contact  iritii 
some  sensitive  sp:it  in  the  brMiichial  tubes. 

This  sensitiveness  of  the  mucous  membrane  is  of  considerable  import- 
ance,  since,  if  it  be  absent,  or  if  the  rima  glottidis  be  kept  permanently 
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ropen  by  any  cause,  foreio^  liodies  can  penetrate  iDto  the  inmost  part  of 
\  tbe  lungs,  and  set  up  much  mis^chief. 

I  This  accitlent  hapfw^ria  not  irifreijuently  in  cases  of  coma,  or  in  paralysis 
I  of  the  adductors  of  the  vocal  cords  ;  and  it  must  l>e  rcmemljcred  that 
laftt^r  the  foreign  l>ody  has  jjasseil  the  bnjuchi,  ita  irritation  will  no  longer 
excite  the  act  of  coughing.  Vagus  pneumonia,  as  it  is  caIIimJ,  which 
I  f 0U0W8  section  of  the  vagi  in  the  raldiit,  often  arises  in  this  manner* 
Often^  too^  the  particle  thns  entering  may  be  too  small,  or  t*>o  iiriirritating 
to  cause  cough ;  thus,  fine  coaUiusi  may  lodge  in  the  textures  of  tlie  lungs 
and  give  rise  to  anthracosis.  Other  pneiimonocouiosea  arise  in  a  similar 
fashion  ;  but,  in  the  case  of  sharp  and  irritating  dnsts»  there  is  another 
eafeguard  in  the  outpcvtmng  of  mucus  from  the  mucous  membrane.  This 
envelops  the  particles,  and  l>v  ciliary  action  they  are  caiiied  up  to  the 
more  sensitive  parts  of  the  air-passiiges,  where  they  are  expelled  by 
cough.  This  safeguard,  however,  often  fails,  and  then,  as  in  occupations 
involving  the  constant  iniialation  of  such  irrimting  particles,  cirrhotic 
conditions  of  the  lungs  supervene  [m/tf  art*  *^Pneumonoconiosis/*  vol  v.] 
Similar  remarks  apply  to  t!ie  inhalation  of  putrefactive  and  jmtho- 
genetic  bacteria.  The  formei',  if  they  escape  the  nnicus,  and  are  not 
discharged  by  cough,  may  remain  embedded  in  stagnant  secretions,  and 
may  gi\'e  rise  to  putnd  instead  of  simple  Inonchitis,  or  even  to  gangrene 
of  the  lung.  Phthisis  is  usually  the  consec|uence  of  the  inhalation  of 
tuberculous  dust,  anrl  other  specific  poisons  prolmlily  enter  the  system 
through  the  air-pissiiges. 

Mechanism  of  the  actions. — In  ^^nemivh  after  inspimtion,  there  is  no 
complete  closure  of  the  air-pai^t^ages^  but  a  i^iidden,  swift  efl'ort  of  expiration. 
In  coiufh'mtj^  the  preliminary  iuspir;ition  is  follower:!  by  more  or  less 
complete  closure  of  the  glottis ;  then,  by  a  sudden  expiratory  effort,  the 
air  in  the  chest  is  compressed,  the  block  at  the  larynx  is  suddenly  lifted, 
the  ribs  rapidly  descend,  are  drawn  downwards  and  inwards,  at  their 
anterior  ends,  so  as  to  compress  the  lungs,  and  the  air  is  forced  at  high 
pressure  through  the  upjier  air-pjissages.  The  actinn  is  something  like 
that  of  a  pop-gun  ;  and  the  ofl'ending  material  is  usually  thus  expelled  from 
the  laryux,  aiid  often  into  the  mouth.  This  sudden  and  energetic  effort, 
aided  slightly,  perhaps,  by  the  natural  elasticity  of  the  lung- tissue,  is 
mainly  effected  by  the  imited  forced  eflbrt,s  of  the  thoracic  and  abdominal 
muscles  compressing  the  yielding  bony  cage. 

The  action  of  the  ribs,  both  in  sneezing  and  coughingj  is  made  very 
clear  by  a  glance  at  their  respective  stethographic  tracings,  which  are 
here  appended  ;  and  tracings  of  the  coui-se  of  the  antenor  ends  of  the 
ribs,  in  the  acts  of  no8e-blo\nng  and  yawning,  are  also  given. 

In  one  set  of  experiments,  after  an  inspiration  and  sudden  closure  of 
the  nose  and  mouth,  the  air  w^as  allow^ed  to  escape  rapidly,  as  in  the 
action  of  nose-blowing.  The  residts  ivere  as  shown  beloiv  (Fig.  2n) ; 
curves  a^  5,  and  c  l>eing  the  course  takeu  by  the  third  rib  w^hilst  the  nose 
Tvas  blown  once,  and  curve  d  when  it  was  blown  twice,  during  one  ex* 
piratory  effort. 
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In  nose-hhmhig^  the  record  was  taken  in  order  to  aseertMl  At  Aft 
of  Biiddenl y  closing  the  air-passages  at  the  end  of  a  deep  insptrmtioiL  b 
will  he  seen  that,  iti  every  instance^  there  is  a  slight  forward  linlgm^il 


Fia*  iO.— Action  of  the  rib*  in  Dose-blovlDg. 

the  end  of  the  rib ;  owing  probably  to  the  pressure  of  the  compreaied  iir 
in  the  chest,  followed  by  the  simple  descent  of  the  lever  withumt  in? 
indrawing  at  the  end  of  expiration. 

A  series  of  short,  volniitary  coughs  was  then  nuuie,  with  \  gesmt^ 
result  such  as  may  be  exemphfied    bv   the   four  tracin|^    hera 
(Fi^^  21). 


WlQ*  21.--^lngle  AcU  of  QOughUtg. 

In  each  case  the  tracings  were  taken  from  the  ends  of  third  ril*, 

lii  t/awfiiiiift  the  irregidarity  of  the  up  -  stroke  shows  the  wftTCii^|J 
half-gasping  nature  of  the  inspiratory  effort  -  anrl  there  i»  no 
bulging  at  the  end  of  the  up-stroke,  hut  an  immediate)  descent  of  Um  nkj 
lever  (Fig.  22). 

In  meeziiit/  there  is  first  the  almost  rectilinear  track  of  quick 
tion,  and  afterwards  the  do^viiward  drop  of  the  ri)>,  followcti  br 
strong  indrawing  of  its  end.     There  is  no  stoppage  at  the  beginiuiig 
expiration,  and  no  bulging  of  the  chest  wall  (Fig,  23). 

In  couffhint/  there  is  apparently  a  combination  of  the  elTorta  naadl 
during  nose-blowing  and  sneezing.  But  there  are  at  least  two  distiiKi 
ways  of  coughing— the  first,  in  wbiL'h  closure  of  the  glottis  take*  pUft 
immediately  after  inspiration  (as  in  Fig.  21);  the  secoiul  (Fig.  24,  <i)b 
in  which  the  act  of  \iolent  inspiration  is  commenced,  and  the  glottis  ti 
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iot  closed  until  the  rib  has  made  some   progress  in   its   descent.      A 
toppage  in  the  exit  of  the  air  iheo  occurs,  the  rib  is  first  bulged  forward, 


Flo,  82,— "AiBWii." 


Pia.  28,— **  A  »1J0«»." 


Flu*  24»— Viirieliea  of  cougk 


anrl  then,  on  the  opening  of  the  glottis,  is  drawn  inwards  with  a  violent 

expidsivc  effort*     Again,  it  se<jms  prolwible  that  in  some  aises  there  is  no 

ccjmplete  closure  of  the  glottiB,  but  that 

the    air   is    driven    forcibly    througli    its  *^  ^  _ 

narrow  aperture.      In  this  ease  there  is  no 

forw.ird  push  of  the  ril>  (Fig.  24,  h\ 

In  the  acts  of  compound  coughing 
(Figs.  25  to  27)  the  glottis  is  closed 
several  times  dui'ing  one  expiratory  effort. 
Yet  the  tmcings  of  these  complicated  acts 
present  a  strong  fannly  resemblance.  In 
most  of  them,  as  we  have  seen,  there  is  a 
slight  forward  bulging  of  the  rib  at  the 
end  of  the  inspiratory  act,  amounting  in 
Figs.  25  and  27  to  about  0*05  in. 

This  appearance  must  prolmbly  be  attributed  to  the  expulsive  efforta 
of  the  respiratory  muscles,  which  compress  the  air  in  the  chest  and  so 
force  the  ribs  outwards.  No  sooner,  however,  is  the  air  reletised  from 
the  windpipe,  than  there  is  at  once  a  downward  fall  of  the  rib,  for  a  space 
of  from  0  2  to  0'5  in.  with  a  barely  perceptible  inward 
inclination  ;  then  comes  a  sudden  change  in  its  course, 
and  it  is  dmwn  almost  horizontally  inwards,  until  it 
is  caught  by  the  second  suducn  stoppage  of  the 
glottis. 

At  the  beginning  of  a  second  act  of  coughing 
the  motion  of  the  rib  is  either  arrested  for  the  moment, 
as  in  Fig.  25,  or  it  is  pushed  forwards  and  even 
upwards  by  the  compressed  air  in  the  chest  (Figs.  26 
and  27);  and  then,  when  it  is  again  released,  there  is  usually  a  still  further 
bulging  forward,  together  with  a  down  want  drop  ;  and  finally  there  is  the 
almost  horizontal  indraiving  of  the  rib.  It  is  interesting  to  note  that  the 
extent  of  the  forward  bulging  is  greater  the  lower  the  rib  gets  in  its  descent 
- — as  if  the  rib  yielded  to  the  pressure  within  the  chest  more  easily  when 
in  the  position  of  partial  expiration  than  in  that  of  full  inspiratioru  This 
is  seen  in  Figs.  24  a  and  27. 


Fiol  2i^— Bciubk  ccuglju 
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The  following  tmcings  of  the  raoveraents  of  the  third  nhsudfli 
cough  ill  a  case  of  chronic  phthisis  show  the  strong  cxmtrmX  \0mm 


Fio*  :itJ.— Lii 


Fio.  ?7, — ThrM*ett«f« 


these  movements  and  those  ah-eady  given  in  a  healthy  person  (FIgk  9  i 
and  29).^ 

The  effeots  of  eouerhin?  In  different  diseases.^In  the  earij  m% 
of  acnU  ifrttuchUi<i  the  expiratory  inhending  of  the  ribs  adds  lo  IIm  low 
\\4th  which  the  air  is  driven  over  the  dry  and  inflamed  surfiiees  of  lit 
lining  membrane  of  the  tmi-hea  and  bronchi,  and  increases  the  pk 
After  the  lirst  twenty-four  hours,  when  proliferation  and  deequjunadoa  d 


FlQ.  28«— Chfonic  phtbiftli.    Mov«itumts  of  third  ribd.        Flo.  SO.->jCougb  la  dutxiir 

the  epithelium  begin,  the  cough,  if  not  too  violent,  may  even  exert  s 
beneficial  influence,  assisting  in  the  removal  of  suppurative  or  deeooi|ns> 
ing  secretions,  and  thus  tending  to  prevent  the  destruction  of  tisRta; 
this  action  is  all  the  more  important  as  in  this  disease  ciliary  actioii  k 
early  arrested, 

ThcBc  latter  remarks  apply  also  to  chronk  Irrmtchiiis  /  but  the  *«»- 
porary  relief  affonled  by  coughing  is  then  often  followed  by  injiin^*  t©  tW 
hnmchial  wall,  especially  when  atrophic  and  indurative  changes 
taken  place,  and  the  bronchial  wall  becomes  a  mere  tibroid  tissue.^ 

'  Tliis  is  not  the  pljwe  to  diiicuss  the  posdble  cmisea  of  the  expiratory  fth 
choni-kiigths  of  Uic  riiis  in  forc«d  eit*ir»torj'  efforts;  I  believe  ihm  il  U  itr-H ^tm|i 
the  combined  nctinn  of  both  »et»  of  intttcojiUl  uiu^cles,  atting  in  concert  wti 
muscles,  the  intercostals  Hcting  like  the  coruprt?ssorft  of  ihe  pharynx,  ot 
muiicles  of  tha  atHlomiual  walls.  Suffiei*  it  to  point  out  thAt  ttji  etr«kol  is  to  lutcvijiiiif  ill  t 
coti«ef]ueiice8  of  or<litiiu-y  expiratory  efforts.  It  i»  true  that,  m  dioessci,  the  i^i^iUilHI 
ftLnction  is  gi'eatly  weakened  {hee  "^Ptogiiom  in  Luiigdisea^ "),  but  *U  the  mo€m  tm  t^ 
account  b  it  Hc^ce^sary  to  take  account  o(  any  additional  aid  t^)  the  etpuJtlve  forv^t  —if  ip  k 
ill  the  acts  of  fnrcetl  liTvathing  or  couching,  and  to  note  the  efleci  of  the  eompraatai  iNl  ii 
thus  exerted  upon  the  thoracic  conteuta, 

^  Dr.  All  Id  re  mark  a  SPMht^tHjy  of  firrmcHtaJ  Afftdions  and  Pneum^tmii^  Loodoiw  tS 
p.  56)  **  that  in  chronic  bronchitis  aIm,  the  retention  of  decoiupoaEtU|f  «^7r«ti0lii  Ima  a  i 
isiderable  influence  aver  the  cbange^."'     These  are  remored  by  eotigliliig; 
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In  jTA^uffumut,  cough  is  often  not  a  prominent  feature ;  when  it  is,  it 
ay  do  but  little  harm  to  the   inflamt^d    jK)rtion  of  lung.       In   this 
iisease,   it  is   most  likely  that   the   in  flam  ma  lion  is   precipitated   upon 
Ithe  organ  by  some  specific  irritant,  which  causes  the  general  symptoms 
f'of  a  fever,  and  has  its  own  s|Hi€ial  site  uf  l<iml  manifestation.     The  con- 
solidated  lung  cannot   be   compressed,   but  it   may  l)e  injured    by   the 


I 


respiratory  eftbrts.  Moreover,  in  most  cases,  the  bronchial  epithelium 
is  uninjured  in  the  non-infemed  parts  of  the  kmg,  and  hence  there  is 
the  less  need  of  cough  to  deal  with  the  stained  muco-pus. 

During  the  stage  of  resolution  the  cough  nmy  lie  l»eueficial  hy  clearing 
.he  Wocked-up  bronchioles ;  and  in  suliserjiieiit  stages,  if  not  too  violent. 
It  may  do  more  good  than  harm,  even  when  resolution  is  imperfect,  and 
degenerative  changes  are  taking  place. 

In  the  early  stJiges  of  plfiimn  the  painful,  irritable  cough  can 
scarcely  do  anything  but  harm,  since  it  tends  greatly  to  increase  the 
friction  1>etween  the  folds  of  pleura.  Usually,  when  efllusion  has  taken 
pbice,  cough  diminishes  in  intensity. 

In  Jihroid  or  rirrhafic  dmast^  and  in  hrovrho-pneummia,  the  cough,  if 
at  all  pronounced,  which  is  unusual,  is  likely  to  be  harmfrd  in  pro- 
portion to  the  disorganisation  of  the  lung-tissue,  and  to  the  tearing  action 
that  it  may  have  nfK>n  biinds  of  indurated  interstitial  materiaL 

In  phthi.4s  the  cough  may  he  chiefly  of  laryngeal  origin  ;  in  this 
case  it  is  purely  distressing,  and  can  do  little  or  no  good ;  hut  ivhen  the 
patient  coughs,  as  often  he  does  vohnilarily  to  relieve  the  lungs  of  secre- 
tion, the  action  is  remedial  and  cannot  be  checked  without  harm. 

It  is  in  the  production  of  emphi/:iema  and  hwuchkdttsLs  that  cough 
plays  the  most  pernicious  part.  Whether  inspiratory  or  expiratory  forces 
be  chiefly  concerned  in  the  result  is  still  in  dispute  ;  but  there  CJin  be  no 
doubt  as  to  the  pziwerfui  influence  of  cough  in  the  permanent  tlilatation 
of  the  alveolar  walls  and  aii'-vesicles.  An  admirable  account  of  this 
result  of  cough  is  given  by  Sir  \\\  Jenner  in  his  classical  article  on 
"Emphysema"  in  Reynolds*  System  of  Mtdkim  (13).  He  further  points 
out  that,  as  the  disease  progresses,  the  relative  positions  of  the  lungs  and 
the  chest  walls  are  being  continually  shifted,  and  that  fresh  portions  of 
the  lungs  are  thus  being  continually  brought  op|)Osite  to  ribs  and  to  inter- 
cosUil  spaces  respectively  :  thus^  idtimately,  the  air-vesicles  of  the  whole 
lung  may  be  ove^-distende^l.  I  would  venture  to  point  out,  however, 
that  as  the  ribs  are  raised  there  is  less  and  less  power  in  the  expiratory 
efforts.  The  movements  are  diminished  in  all  the  dimensions^  and  the 
progress  of  the  disease  may  often  he  measured  by  the  extent  to  which 
this  impiiirment  of  motion  has  gnne.  It  is  very  striking  in  this  regard  to 
compare  the  movements  of  a  healthy  chest  with  that  of  an  emphysematous 
person  ;  the  following  figures  (30  and  31)  give  a  graphical  representation 
of  these  movements : — 

In  consequence  of  this  loss  of  respiratory  movement  of  the  thorax, 
both  in  inspiration  and  expinition,  the  chest  walls  can  only  assist  in  pro- 
ducing the  earlier  stages  of  the  disease  :  as  it  advances,  the  chief  influence 
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in  datermining  ^imu^mm  of  cough  must  be  that  of  the  diiphy 

and  of  the  abJominal  muscles. 

Ultimately,  owing  to  the  extreme  distension  of  the  Xwag^  ewt  thi 
diaphragm  is  pressed    downwards  and  rendered    almost  iiMlen:  mim 


.■•    'u  ^g  jiJ*9f  (,»«»♦•  |i»»ij  1  1.?  .  ■.  -  if'              ■<    '-           •  •.       .«.<•'«.,      . 

u 

:         ^              ;         ^            V 

these  circumstances  the  further  progress  of  the  diseiise  would  $^^m  tu 
impossible.     But,  hoth  at  this  stage  and  at  an  earlier  period,  the  T 
fiive  force  of  the  dilated  lung  itself  comes  into  play.     The  aiff 
piitially  or  entirely  shnt  up  by  thickened  secretions  w^ithin  the  < 
alveolae  and  air- vesicles,  is  compressed  with  constant  and  eUstk  I 


Pio.  Sl.— Dlmeailoiu  of  moremeot*  Id  &  Cftie  of  *dTmnc«d  tan.] 

by  the  elevat^jfl  ribs,  and  under  this  pneumatic  pressure  the 
walls  of  those  portions  of  the  lung  that  arc  unsupported   iiy 
cartikginous  etnicttires  are  steiidily  dilate*!  still  further.      The  importaikOf 
of  this  persistent  pneumatic  pressure,  after  a  certain  degree  of 
has  been  atttiined,  must  not  be  lost  sight  of  in  estimating  the 
influence  of  cough. 

In  brofti'hu'cfadii  the  damage  done  to  the  air-tubes  may  also  h^  i 
inspiratory^  ftxim  a  stretching  of  the  walls  of  the  bronchi  by  fibrous  ' 
bands  in  cirrhotic  lungs — the  pleuritic  adhesions  acting  as  a  fixed 
— or  expii^tory,   and  due   to    pressure    of    the   air,   as    a    cough 
act  upon  broncbi  whose  walls  have  bi'en  damaged  by  in  flat 
atrophic  changes.     In  either  case,  tbe  hurtful  effect  of  the  eotigh 
intensified  by  any  inbending  power  in  the  lilv levers,  as  such  indr 
by  pneumatic  pressure  may  reduce  the  calibre  of  some   portions 
bronchial  tube,  and  dilate  others.     Dr.  Auld  (op,  eU.)  thinks  that  tool 
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fctress  has  been  laid  on  the  thoracic  changes  and  on  tho  air-pressure,  and 

WK)  little  on  the  changes  in  the  pulmonary  tissue.     Most  true  l>ronehi- 

■BCtaees  are  of  the  moniliform  type,  and  the  pressure  of  air  is  itmdequate 

Ro   account   for   this.      Where   portions  of   the   lung  are  collapsed  and 

Ifttrophous,  the  bronchial  wall  \y\\\  ex|iand  to  fill  up  the  vacancy. 

I       The  more  remote  consequences  of  cough. — When  cough  is  at  all 

iTiolent  iu  character,  its  remote  results  are  mainly  due,  tii-st,  to  pressure 

■upon  the  heart  and  great  vessels,  and  next,  to  changes   in   the  lung« 

Icausing  an  impediment  to  the  fiow  of  blood  through   the  pulmonary 

Icapillariea.      Owing   to  the  powerful  action  of  the  expiratory  muscles, 

a  paroxysm  of  coughing  causes  a  rise  of  arterial    pressure  ;    and   this, 

together    with    the    direct    pressure    of    the    thorax    upon    the    vessels, 

greatly   impedes  the  entrance   of    the   blood   from  the   systemic    veins 

into  the  heart.     Hence,  in  convulsive  coughing,  such  as  we  obsen'e  in 

whooping-cough    and    some    forms    of    lironchial    irntation,    we    often 

see  enormously  swollen  jugular  and  facial  veins,  and,  not  infrequently^ 

hflemorrhagea  from  the  nose»  or  ecchymoses  into  the  conjunctiva  ;  and, 

although  these  efteets  are  usually  temporary,  if  they  are  frequent,  they 

may  end  in  permanent  mischief. 

Cough  also  intluencea  the  chemistry  of  respiration  ;  in  his  Croonian 
Lectures  for  1895,  Dr.  Marcet  has  shown  that  in  coughing,  as  in 
asphyxia,  there  is  a  tendency  to  a  want  of  oxygen  and  to  a  distinct 
excess  of  carbonic  acid  in  the  blood  Thus,  he  says,  *'  In  coughing  a 
long  breath  is  taken,  which  h  exactly  like  a  deep  or  foiced  inspira- 
tion, in  which,  as  I  have  shown,  a  certain  amount  of  carbonic  acid  is 
prcxluced  for  work  done — the  oxygen  bciug  derived  from  that  pre-existing 
in  the  contracting  muscles,  while  a  larger  volume  is  displaced  fmm  the 
blood  by  a  purely  physical  process  ;  hut,  though  forced  breathing  is 
attended  with  but  compamtively  little  work  in  coughing,  the  respiration 
is  lalioured,  the  muscles  having  to  strain  against  the  closure  of  the  latynx, 
and  forcibly  expel  the  air  from  the  lungs.  This  results  in  the  i>roduction 
of  an  excess  of  c*irbonic  acid  ;  hence,  at  the  end  of  the  expiration,  there  is 
an  increased  amount  of  carlMinic  acid  in  the  circulation.  After  the  forced 
expiration  of  coughing,  a  deep  breath  is  taken  to  supply  the  blood  with  a 
fresh  quantity  of  oxygen,  and  to  rid  it  of  the  excess  of  carbonic  acid  pro- 
duced, and  this  process  goes  on  till  the  fit  of  coughing  comes  to  an  end, 
then  deep  inspiration  and  expiration  follow  till  the  l>kH)d  is  again  perfectly 
aired,  and  the  carlionic  acid  iu  excess  is  completely  eliminaterl."  The 
frequent  repetition  of  this  concentration  of  carbonic  acid  in  the  l>loo<l  is 
sure,  sooner  or  later,  to  end  in  damage  to  the  tissues  and  to  the  heart. 

In  the  heart,  as  a  consequence  of  incessant  cough,  the  first 
changes  are  usually  hypertrophy  and  dilatation  of  the  right  auricle 
and  ventricle  ;  and  the  second  is  engorgement  of  the  whole  venous 
system.  The  systemic  circulation  is  next  aiiected,  and  organic  changes 
in  the  left  heart  ensue.  Sooner  or  later,  in  consequence  of  these  im- 
pediments to  the  circulation  of  the  blood,  changes  follow  in  other  organs, 
fluch  as  the  liver  and  kidney.     The  liver  is  first  enlarged  from  simple 
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congestion,  then  its  tissues  undergo  alteration,  and  fiiuiUy  granukr  itfop^ 
is  the   result.      The   kidneys  sutler  congei^tiun  aiid   iindei^  flrwtml 
chaii^'e,  and  albuminuiiA  is  not  iiifrenuently  the  ultimate  result.     TbtflB^ 
nee  live   tissue   throui^hout   the   body  also  suffers    from    tbe  "hfrfciitfiil^ 
obstmctioti    to   the    blood -flow,   and   anasarca  and    other    oonxu^gpeum 
supervene. 

In  brief,  the  results  of  coughing  fits,  frequently  repefttad,  or  loif- 
continued,  in  deb ili tilted  persons  with  weakened  and  tinheattliy  tlMKi» 
are,  first,  changes  in  the  lungs  themselves,  next  in  the  hearl^  and  ifatf- 
wan  Is  in  the  system  generally. 

Many  of  these  oonseiiuenees  of  the  **  explosive  "  respiratory  ■cOau 
are  also  to  be  observed  in  the  coui'se  of  protracted  dyspoflea,  nm]  tli 
mechanism  of  this  action  must  next  be  considered. 

DyspnoBa,  or  difficulty  of  breathing,  ensues  to  some  de^^ree  whxxm'm 
the  natural  interchange  of  gases  fails,  from  any  cauae,  to  lake 
the  sfitisfaction  of  the  needs  of  the  body. 

(1)  When  the  air  is  deficient  in  oxygen,  or  overcharged  with 
acid,  or  otherwise  rendered  partially  or  entii-ely  irrespirable  ;  as 
faction  of  the  air  in  mountain  or  balloon  ascents,  in  poisoning  hy  carboiBr 
acid  or  other  gases  [ririe  art,  "Mountain  Sickness,**  voL  iii.  p.  458} 

(2)  When  the  air-passages  are  not  sufficiently  pervious,  or  the  r^ 
spimtOFy  movements  are  inadequate  from  any  cause  ;  as  in  the  die  oi 
such  meehanica!  and  physiological  inipe*liment«  ao  new  grewthi^  or 
spasm  o^  lie  closures  of  the  airinlets  or  air- tubes  ;  or  of  defects  in  the  setioi 
of  the  bones  and  muscles  of  the  thoracic  wall,  as  in  paralraes  of  thi  n- 
spiratory  muscles,  metearism,  or  abdominal  tumours. 

(3)  When  by  extensive  disease  or  injury  the  lung-tissues  are  so  damigiii, 
or  otherwise  so  deficient,  as  not  to  expose  a  sufficient  surface  to  tb«  ur. 

(4)  When  the  blood,  either  from  cardiac  or  pulmonary  defect^  oumoi 
flow  freely  through  the  capillaries  of  the  lungs;  or  when  theee  veodian 
thickened  and  rendered  unfit  for  the  (kossage  of  gases  across  their  witti^ 
as  in  emphysema  and  inflammatory  deposits. 

(5)  Finally,  when  the  respiratory  centre  in  the  bulb  is  irrtlated^  ai  in 
fevers ;  or  when  the  vagi  are  so  aftected  by  disease  iis  to  convey  tmdin 
stimulus  to  the  medulla.  In  any  of  these  many  contingencies  the  nu«  gf 
breathing,  or  the  laboiu*  of  accomplishing  this  act,  will  be  increased. 

In  a  wonl,  the  current  need  of  the  body  must  be  under-supplied  hefaii 
dyspncea  can  take  place.  The  absence  of  this  condition  may  accoimt  far 
the  absence  of  serious  symptoms  even  when  grave  injury  has  been  ts- 
flicted  upon  the  respiratory  apparatus. 

Ikgree^  of  df/spmea  in  different  diseases. — Dyspncea  may  not  arise 
after  considerable  tracts  of  lung-tissue  have  been  rendered  uselett. 

In   the  true  sense  of  the  word,  it  is  seldom  a  prominent  s;^ 
in  the  course  of  diseases  of  the  respiratory  organs,  with  the  sxceptM 
of    ftathma,  emphysema,  pneumothorax,   and  certain  thoracic  tmnoitn; 
and  yet  it  is  in  most  cases  the  immediate  cause  of  death. 

It  is  interesting  in  this  respect  to  compare  cardiac  with   pulcmmiy 
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Bliea&es.     In  the  former^  the  diffictilty  of  breathings  as  a  rule,  is  con* 

Btantly  present,  more  or  less,  even  when  the  patient  is  confined  to  bed ; 

Bn  tnusi  hmg  diseases  it  only  appears  on  exertion,   and  in  the  latter 

indeed  it  is  rareiy  true  dyspnoea,  except  in  those  cases  of  obstruction 

of  the  air-passages,  which  are  lial>le  to  be  confounded  with  heart  disease, 

when  the  breathing  is  laboured  and  retiirded  in  frequency. 

The  respiratory  movements  are  often  rapid  and  shallow  in  pfieumimia 
and  tuhcrrular  disease;  but  the  pitient  is  scarcely  conseious  of  effort. 
The  air  enters  easily  into  the  pervious  portions  of  the  lungs,  l>ut  it  has 
to  be  carried  thither  more  frequently. 

In  advanced  eases  of  pidmominj  tuhrrk  in  which  considerable  destruc- 
tion of  hing  substance  has  taken  place,  it  is  often  remarkable  how  tninquil 
the  breathing  remains  unless  when  harassed  by  cough.  It  is  only  upon 
the  supervention  of  pneumothorax,  or  some  other  accident^  by  which 
large  tracta  of  lung-tissue  are  suddenly  made  useless,  that  actual  difficulty 
of  breathing  conies  on.  Even  the  onset  of  acute  titherculosu  is  un- 
attended  l)y  true  dyspncea,  quickened  respiration  alone  showing  the 
gravity  of  the  case. 

Similar  remarks  apply  to  most  of  the  acute  inflammatory  diseases  of 
the  lungs,  but  toivards  the  close  of  a  fatal  attack  true  dyspntea  generally 
supervenes,  owing  to  the  presence  of  one  or  more  of  the  conditions 
already  mentioned. 

In  the  following  disorders  it  may  also  be  present  throughout  a  large 
part  of  the  illness.  Thus,  in  aatte  Inomhitif  the  act  of  breii thing  is 
usually  laboured,  and  there  is  a  sense  of  tightness  and  oppression  about 
the  chest  In  severe  cases  of  atpUhrij  hmnchitis  also,  especially  in 
children,  the  dyspncea  may  be  extremej  and  may  amount  to  paroxysmal 
or  constant  ortbopnoea  with  cyanosis  and  venous  congestion  ;  and,  finally, 
a^sphyxia  may  set  in  more  or  less  rapidly.  In  ptdmmanj  einhdkm  and 
thromltosiSj  in  adkipsc  of  the  Intufs  and  in  jtheumolhmax  the  suddenness 
of  the  Jiccident  and  the  rapid  cutting  off  of  the  supply  of  air  to  the  blood 
usually  cause  extreme  dyspncea,  which  often  ends  in  general  collapse 
and  death.  In  pneumothoi'ax  the  full  extent  of  the  d3'spncea  is  con- 
ditioned by  the  presence  or  absence  of  pleuritic  adhesions,  or  by  their 
position.  In  some  cases  of  empytema  both  pleural  cavities  have  been 
opened  and  drained  :  and  yet  the  lungs  have  expanded  suffieiently  for' 
the  aeration  of  the  IjIocmI,  and  even  without  much  dyspnoea  following* 
In  these  cases  pleuritic  adhesions  must  have  been  present. 

But,  apart  from  stenosis  of  the  air-pJissages  and  sudden  accidental 
loss  of  breathing  power,  it  is  in  f^dvanad  einphtfsema  that  the  most  visible 
signs  of  dyspncea  are  apt  to  appear.  The  constant  position  of  the  nlis  in 
emphysema  is  that  of  full  inspiration  ;  and  hence  all  the  voluntary  muscles 
are  continually  in  play.  In  this  disease,  therefore,  it  is  not  unusual  to 
find  the  pitient,  during  a  paroxysm  of  coughing,  sitting  up  in  bed  or  in 
an  arm-chair  with  all  the  signs  of  orthopiitt^a  ;  the  lips  and  hands  blue, 
the  face  livid,  the  e3'es  protruding,  the  jugular  veins  distended,  the  body 


bathed  in  cold^  clammy  perspiration. 


In  many  cases  the  signs  of  venous 


coQgestion    and   of  more   or  less  cyanosis  remam 
dyspntea  is  apparent  even  during  rest. 

Again,  in  astlima  and  in  blockage  of  the  air-passages  from  tnr  v^ 
dyspnct^a  may  be  extreme  for  a  time.     But  in  asthma*  although  insfiin 
be  forcible,  even  to  the  extent  of  causing  indrawing  of  the  epi^^r 
and  of  the  lower  ribs,  it  is  not  often  much  impeded.      Eacpir&tian,  oti   . 
other  band,  *^  presents  the  picture  of  a  most  luborious  and  tomieiiim^  mi 
at  the  same  time,  fruitless  struggle ''  (Baml>erger).      All  tlie  esqwiiorf 
muscles,  indeed  most  of  the  muscles  of  the  l>ody,  are  brought  tiiloil^, 
and  sometimes  the  urine  and  fajces  escape  involuntarily  during  thm  «t^; 
yet  even  then  sufficient  power  to  empty  the  lungs  may  nol  ha  < 
The  resulting  dyspnoea  is  usually  extreme,  the  patient  sits  up  or  i 
leaning  upon  his  arms  and  holding  on  with  his  hands  in  order  to  i 
a   purchiise  for  the  auxiliary  muscles  of  expiration  ;   the   aliB  ds«  an 
agitated,  there  is  intense  anxiety,  and  more  or  less  venous  cofigestkA  mi 
cyanosis  of  the  face.     All  this  is  due  to  the  expiratory  e*Tort«,  aad^iithi 
attacks  recur  at  all  frequently^  often  leads  to  serious  damage  to  iIm  hup 
and  circulatory  system.     Dr.   Mareet  has  suggested    that  an  attadi  <l 
asthma  may  sometimes  be  precipitated  by  the  '*  momentary  want  ol  ta 
produced  by  a  bad  fit  of  coughing'*;  asphyxia  being  occasionally  pro- 
ductive  of  other  forms  of  spasm. 

The  mechanism  of  a!i  attack  of  true  spasmodic   asthma  U^  in  fMc*,  ii 
irritfiiion  of  some  piirt  of  the  reflex  arc  controlling  the  circular  mn**'- 
fibres  surrounding  the  bronchial  tubes;  and  it  is  well   kno%rn  that    - 
specific  irrit4ition  may  arise  from  many  points  in  the   vnscular  bronciu. 
mucous    membrane ;     fxom   the  stomach,    heart    and    kidneys,    or  «f«s 
perhaps  from  a  gouty  condition  of  the  blood. 

Dr.  Fox  well  has  also  suggested  that  in  asthma  there  is  **9iiiUa 
peripheral  tension  "  (spasm)  of  the  pulmonary  arterioles,  and  eooattpBA 
pulmonary  amEmia(8). 

On  the  other  hand,  in  spasms  of  ike  glottis^  in  pnraifsu  of  tb 
posUrior  crko-arijiamld  muscles  of  the  larynx,  in  eroup^  an<i  in  fU^ 
hronchUis,  the  dyspncea  is  chiefly  inspiratory,  as  in  other  iDOckt  si 
blockage  of  the  upper  air-passages.  In  these  cases,  as  the  patient  i 
introduce  the  necessiiry  fjuantity  of  air  into  the  lungs  without  severe  lad 
almost  convulsive  efforts,  there  is  always,  during  the  attempts  at  uiipi» 
tioUj  considerable  retraction  of  the  epigastrium,  and  of  the  yieidiiig  por* 
tions  of  the  thorax ;  the  lower  ribs  are  drawn  in ;  the  intercostal  i 
and  the  supraclavicular  fossae  are  deepened.  The  dyspiicBa  in  them  < 
is  often  as  pronounced  and  as  severe  as  in  cases  of  asthma,  and  Isads  Is] 
the  same  serious  consequences  ;  but  it  is  more  likely  to  lead  to  at 
and  to  some  form  of  bronchi ectas is,  than  to  emphysema.  In  pieurisy  tfcif 
shortness  of  l>rca thing  is  mainly  voluntary  ;  it  varies  with  the  pain  ui 
the  extent  of  the  effusion,  and  if  effusion  take  place  rapidly  it  may  ens 
cause  fatal  asphyxia. 

Effects  of  dijapna'a. — Rosenthal  has  proved  by  experiment  thai  d; 
and  asphyxia  are  mainly  due   to  the  deprivation  of  oxygen, 
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ito  the  accuiniilation  of  carbotiio  acitl ;  that  diminution  of  oxygen  in  the 
air  Ijreathed  tloes  prfnltice  the  phenomena  of  dysjJiKea,  and  that  excess 
•of  carhonic  aeid  does  not.  But  at  the  same  time  there  can  be  little  doubt 
phat  the  CO.,  has  an  iniportajit  intlueuce ;  CO^  certainly,  as  we  have  seen, 
08  the  natural  iitimulant  of  the  respiratory  centre.  It  also  excites  the 
hraso-motor  centre,  and  thus  leads  to  rise  m  the  lilowl-pressure,  but  as  it 
[paralyses  the  v^iso-constrictor  inHuence  the  blood -pressure  soon  falls.  In 
[this  way  it  eoncurs  with  defect  of  oxygen  in  producing  the  phenomerm 
I  of  asphyxia* 

The  imniediate  result  of  deficient  oxygenation  of  the  blood  is  that 
the  respiration  is  quickened  and  become,^  deeper  ;  and  as  the  venosity  of 
the  blooil  progresses  so  do  the  respiratory  movements  increase^  both  in 
force  and  frerjuency,  all  the  auxiliary  muscle's  being  brought  into  play. 
,Very  soon,  however,  the  expiratory  movements  become  more  pronounced 

n  the  inspiratory,  and  finally  pass  into  expiratory  convtdsions. 
rofessor  Burdon  Sanderson  thus  explains  these  phenomena : — "  One  of 
lie  effects  of  diminishing  the  projwrtion  of  oxygen  in  the  circulating 
lilowl  is  to  excite  the  vasomotor  centre,  and  thuis  determine  general 
contraction  of  the  small  arteries.  The  immediate  consequence  of  this 
conti^ction  is  to  fill  the  venous  system,  in  the  production  of  which  residt 
the  contraction  of  the  exjiiratorv  muscles  of  the  tinmk  and  extremities 
prvwerfully  co-operates.  The  heart,  being  abundantly  supphed  ivith 
bloody  iills  rapidly  during  diastole  and  contnicts  vigorously,  in  conse- 
quence of  which,  and  of  the  increased  resistance  in  front,  the  arterial 
pressure  rises.  This  last  eftect  is,  however,  temporary  ;  the  diastolic 
intervals  being  lengthened  by  the  excitation  of  the  itdiibitory  nervous 
system,  and  the  heart  itself  weakened  by  defect  of  oxygen,  the  organ 
soon  passes  into  a  state  of  diastolic  dilatation.  Its  contractions  become 
more  and  more  inetTectual  till  they  finally  cease,  leaving  the  arteries 
empty,  the  veins  distended,  its  own  cavities  relaxed  and  full  of  blood/' 

As  the  absoqition  of  oxygen  by  the  blood  is  to  some  extent  influenced 
by  the  pressure,  it  is  evident  that  we  have,  in  inspiratory  dyspnoea,  a 
double  impediment  to  the  due  aeration  of  this  fluid  ;  for  the  air  is  pre- 
vented from  reaching  the  air-cells  an<l  the  inspiratory  efforts  diminish 
the  pressure  withhi  them.  The  symjitoms  in  these  cases  should,  therefore, 
be  the  more  urgent,  ami  I  think  that  experience  teaches  us  that  this  is 
the  case.  But  the  effect  of  dysimo^a  upon  the  c  ire  id  at  ion  soon  etpialises 
the  results  of  all  forms  of  ditticult}"  of  breathing,  and  hence  we  get  very 
similar  eflecta  from  dysi>ri(i-a,  whether  this  primarily  arise  from  the 
heart  or  from  affections  of  the  lungs. 

It  is  possible  that  these  observations  may  to  some  extent  serve  to 
explain  the  various  degrees  of  intensity  of  dyspn<:ea  in  diseases  of  the 
lungs.  In  many  of  these  afl'ections  the  heart's  functions  are  unimpaired, 
and  hence  the  blood  is  driven  evenly  through  such  ]x>rtions  of  the  lungs  as 
are  per\^ioua  and  to  a  great  extent  performing  their  natural  functions,^ 

^  Coholieim  (3)  quot««  some  experirtieata  of  Licthfiim  to  sliow  that  s  quarter  t^e  normal 
uultetJ  sectioaal  area  b  Bufflcteiit  to  allow  the  normal  amount  of  blood  to  paas  through  the 
VOL.  IV  2  T 
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With  a  certain  increai^e  in  the  rate  of  breathings  therefore,  il  ii  pmiMi 
for  the  blood  to  b<5  aei-ated  sufficiently  for  the  very  moderate  aiiMMirt  d 
exertion  usually  made  by  these  sufferers.  Such  conditions  iifaln^fci 
instiiiice,  in  phthisis,  in  many  cases  of  pneumonia  and  broQchka,  lod  ii 
one-side*  1  |ileuri8y. 

Comjfeimikrrt/  adions  in  dtfs^mom. — ^There  is  aldo,  in  moit  ol  ikat 
disordei*s,  a  natural  tendency  towards  compensatioa.  The  quicketBl 
breathing  does  more  than  bring  increased  supplies  of  oxygen  to  tk 
air-vesicles.  The  increased  supply  of  air  would  be  of  but  little  xm 
unless  sufficient  blood  were  flowing  through  the  capillaries  of  the  hBtp 
to  fill  the  left  Huricle.  But  it  is  well  known  that  even  the  ixiSnm 
movements  of  respiration  TnateriJilly  lussist  the  work  of  the  cireiilitia ; 
much  more  then»  in  disease,  will  the  quickened  and  forced  dlattt  M 
breathing  augment  the  velocity  of  the  pulmonary  circulatioiv  and  mm 
a  larger  surface  of  blood  to  be  exjrmscd  to  the  ain 

In  his  Croonian  Lectiu'es  for  1895,  I>r.  ^larcet  shows  tJiat  dia|li 
volition  greiitly  increases  the  mechanical  i>ower  of  the  mitsd#s  of  tk 
body;  and  he  suggests  that  perhaps,  in  forced  breathing,  ther«  is  nadlj 
an  excess  of  oxygen  absorbed,  ^vhich  is  taken  up  \^y  the  liraio  central «f 
forced  breathing,  and  gives  **  volition  ''  the  power  of  doing  io  mocl 
aciditional  muscular  work  through  increased  respiration. 

This  hypothesis  was  submitted  to  experiment ;  and  from  the  reeitltiot^ 
tained  it  ''appears  that,  whcTievcr  volition  is  applied  towards  any  (one  of 
exercise,  there  is  an  ahsrjrption  of  oxygen  in  the  cerebral  centres  coootirMi 
in  the  phenomenon ;  and  apjiarently  with  an  excess  of  oxygen  ahnriiii 
more  work  can  be  done  than  if  the  excess  be  wanting.'  Here  ll»eo  •« 
have  at  least  two  more  forms  of  almost  automatic  cx)iupensatioii. 

In  long-continued  crises,  also,  this  compensatory  action  of  djrsp&aiii 
presently  assisted  by  an  increase  in  the  jwwer  of  the  hedUtv  U  thi 
nourishment  of  the  general  system,  and  with  it  of  the  hearty  be  iwl 
intei'fered  with,  its  increase  of  work  will  gradually  lead  to  incrssM  d 
power  and  to  increase  of  subst^uice  ;  in  other  words,  to  hjrperUx)|iltV  if 
the  organ.  In  spite,  therefore,  of  a  certain  loss  of  permeable  substsacf 
of  the  lung,  and  a  consequent  smaller  vascular  area,  the  blood-flnsm 
may  be  forced  more  rapidly  along  the  channels  that  remain,  mud  iht 
necessary  degree  of  aeration  may  be  accomplished. 

Unfortunately  these  means  of  compensation  are  not  alwsjrt  adequats. 
The  balance  of  the  pulmonary  circulation  with  respiration  is  in  a  poiitioii 
of  unstable  equilibrium,  and  is  liable,  at  any  moment,  to  lie  nfwil  bjf 
such  causes  as  a  slight  cold,  some  little  over-exertion,  and  ao  oa 
Patients  may  indeed  discoixr  that  it  is  necessary  to  restrict  thctr  JMfit^ 
ments,  and  to  alter  the  quantity  and  quality  of  their  food  ;  but,  if  life  ii 
to  l>e  carriefl  on,  they  Ciinnot  reduce  the  metalmlism  of  the  tissues  bsfood 
a  certiiin  point.  Sooner  or  later  a  greater  degree  of  dyspnce^  is  MtPi  t* 
occur ;  nutrition  becomes  impaired,  the  heart  loses  power,  the  stmetunl 
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I  elements  of  tbe  hlood  are  affected,  and  either  anaemia  or  cyanosis 
I  makes  its  appearance* 

It  Einst  not  be  forgotten,  also,  that  when,  as  we  have  seen,  dyspposa 

praises    the    general   arterial   lihuM I -pressure    throu^jhout   the   body,   the 

pSjjoronary  circulation   is   nut    likely   to   escape   its  iriduenee ;    hence  the 

nutrition  of  the  heart  itself  is  carried  on  under  difficulties,  and  is  liable 

to  fail  at  a  critical  moment. 

The  cyanotic  condltion.^One  of  the  most  frequent  results  of 
dys[»mea  of  a  certain  degree  of  seventy  is  carbonisation  of  the  blood, 
or  the  cyanotic  attite  ;  (so  called,  probably,  on  aecuiuit  of  its  resemblance 
to  the  true  cyanosis,  the  morbus  cffirulcus  of  the  old  miters,  caused  by 
the  intercommnniciition  of  the  right  and  left  sides  of  the  heart)* 

In  respimtory  diseases,  eliaracterised  by  a  sufficient  degree  of 
dyspnoea,  the  symptom  is  due  both  to  a  deficiency  of  oxygen  and  an 
accumulation  of  carbonic  acid  in  the  circulating  fluid,  to  an  extent,  in 
some  eases,  of  a  more  than  venous  conditit»n  of  the  blood. 

In  oixiinary  venous  blo<:id,  act-ordi ng  to  Stroganow  {20),  there  is  nearly 
1 9  per  cent  of  oxygen  and  from  0  to  9  j)er  cent  of  carlwnic  acid  ;  but 
in  the  blood  of  asphyxia  the  oxygen  may  entirely  disappear,  and  the 
carliotiic  acid  may  rise  tc»  about  50  per  cent. 

It  is  certain,  also,  that  in  most  cases  of  cyanosis  there  is  an  excess 
in  the  number  of  blood  coi^puscles.  This  has  been  observed  by 
Toeniessen,  Carmichael,  tiibson,  and  others,  and  is  itscribed  by  Gibson 
to  an  attempt  at  compensation.  "  In  venous  stasis,  the  corpuscles," 
he  says,  "are  insufficiently  oxygenate<l,  they  cannot  perfomi  such  an 
active  part  as  oxygen-c^irriers,  and  they  cannot  yield  so  niuch  oxygen  to 
the  tissues.  It  must  further  be  remarked  that  in  cyanosis  there  is  less 
metabolism  in  the  tissues,  and  therefore  less  waste  proiluced.  In  a  word, 
the  functions  of  the  corpuscles  being  lessened,  the  wear  and  tear  which 
they  undergo  is  reduced,  and  the  duration  of  their  individual  existence 
increased.  The  number  of  the  corpuscles  must  in  this  way  be  propor- 
tionately augmented,  and  this  niu^t  lead  to  the  numerical  increase,  as 
well  as  to  the  high  percentage  of  hiemoglol>in ''  (9). 

It  seems  certain  that  the  oxygen  in  the  blood  is  in  a  state  of  loose 
chemical  combination  with  the  haemoglobin,  and  that  the  blood  cor|3Uscle8 
can  take  up  a  sufficient  supply  of  oxygen  under  circumstances  of  both 
low  anil  high  pressure  of  the  atmosphere.  It  is  thus  difficult  to  exhaust 
the  store  of  oxygen  in  the  capillaries. 

ll  has  been  shown  1>y  Midler  that  blood  outsitlc  the  body  may  be 
completely  saturated  with  oxygen  in  atniospherie  air  of  only  75  mm.  of 
pressure  ;  but  at  the  temperature  of  the  body  decomposition  of  the 
hsemoglobin  begins  at  a  higher  ]>ressure. 

Fraenkel  and  Geppart  showed  that  it  is  not  until  the  atmoapheric 
pressure  siiiks  below  300  mm.  that  a  considerable  decrease  in  the  oxygen 
of  blood  takes  place. 

It  is  proljably  owing  to  these  facts  that  on  ascending  high 
mountains    dyspnom    is    not   observeil    until    the    mercurial    barometer 
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marks  a  presgure  of  leea  tlian  400  mm..,  and  that  Mr*  \MijTOp€f  in  af 
Andes,  and  Sir  Martin  Conway  in  the  Himalayas,  were  able  to  nofi  a 
altittides  over  20,000  ft,  {mk  art.  **  Mountain  Sickness,"  voL  vL\ 

Drs.  Haldane  and  Lorrain  Smith  also  found  in  their  expenoMtt 
that  cyanosis  was  not  produced  until  the  oxygen  inspired  fell  bdov  t 
per  cent ;  and  in  one  inst^xuce  the  air  was  breathed  until  the  m:fpa^ 
was  reduced  to  6  to  7  j>er  cent  They  remark  that  the  tenaoB  if 
oxygen  then  found  corresponds  to  that  obtained  by  rising  to  »  bc^jhlcl 
about  29,000  f<fet. 

The  occurrence  of  cyanosis  may  be  due,  then,  either  to  an  tnsnfidnl 
supply  of  air  to  the  blood,  or  to  a  defective  exposure  of  the  blood  in  tb 
capillaries  to  the  air  in  the  alveoli.  It  may  consequently  arise  fron 
deficient  action  either  of  the  lungs  or  of  the  circulatory  sy^tezn.  lo  tk 
former  case  it  may  arise  from  stoppages  in  the  air-passages,  deffCtm 
muscular  power,  and  injuiies  to  the  lung-structures,  or  from  destroctiuB 
of  or  defects  in  the  pidmonary  blood-vessels;  in  disorder*  of  tbt 
circidation  it  may  come  from  imperfect  propulsion  of  the  blood 
the  pulmonary  arteries,  as  in  dilatjition  of  the  light  heart  or 
or  oedema  of  the  lungs,  or  from  Imcking  up  of  the  blood-stream  goi^g  to 
the  left  heart,  as  in  mitral  stenosis. 

From  whatever  cause  it  is  impending*  however,  like  drspnoaa,  it  im? 
be  staved  off  for  a  time,  except  in  the  case  of  complete  occlusion  ol  tht 
air-passages,  {a)  by  the  respiratory  efforts  of  dyspnoea,  or  (b)  by  Umiiizi^ 
the  demand  of  the  body  for  oxy^ren.  Dyspnoeic  efforts  tend  nut  tmir  U^ 
increase  the  sujiply  of  air  in  the  lungs,  but  also  to  increase  the  siiciioo 
power  of  the  thorax,  and  thus  improve  the  pulmonary  circulation.  Tu 
production  of  carbonic  acid  and  the  need  for  oxygen  may  be  diniin 
and  often  are  so  diminished,  in  these  cases,  by  reducing  the  mu 
work  as  far  as  possible,  and  by  regulation  of  the  diet. 

A  third  mode  of  resisting  the  tendency  to  cyiiuosis,  and  also  todTVpQOB^ 
is  to  augment  the  power  of  the  right  ventricle.  By  means  of  hyptf^ 
trophy  of  the  heart,  the  system  gains  the  aflvnntage  of  sending  the  bJorf 
more  rapidly  through  the  cjipiilarics  of  the  lungs,  and  exposes  the  I 
amoimt  of  blood  to  the  air.  It  is  marvellous  for  how  long  a 
the  existence  of  an  extreme  degree  of  mitml  stenosis  may  thtw  W  < 
come. 

The  difference  in  the  tolerance  by  the  system  of  cyanosis  onginatti^ 
in  heart  imd  lung  troubles  respectively  may  possibly  tje  explaiiM»]  \if 
these  facts.  I  have  often  been  struck  by  the  long  endurance  ol 
cyanotic  condition  in  ca^es  of  mitral  stenosis,  years  passing  wilh 
or  les^  blueness  of  the  li{)3  and  extremities  ;  but  in  advanced  lung  \ 
the  onset  of  permanent  cyanosis  usually  takes  place  but  a  sboirt 
before  the  end  of  life.  The  heart,  in  its  diseaserl  conditional 
has  the  advantage  of  a  very  gradual  onset  of  the  symptom,  and  of 
being  able  to  find  unimpaired  tissues  in  the  lungs  and  an  unlimited 
supply  of  pure  air  ;  Ik  it  in  hiiig  diseases  not  only  are  these  ttmies ; 
more  or  less  damaged  conditioUj  but  the  heart  itself  has  also 
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some  imfKiirment  of  its  j>ower,  and  thus  dyspncea  and  cyanosis  frequently 
come  on  very  rapidly. 

It  is  importiint  to  ohserve,  however,  that  there  may  be  no  marked 
cyanosis  even  in  very  advanced  disablement  of  the  respiratory  function, 
as,  for  instance,  in  the  advanced  stages  of  phthisis.  In  tliese  cases,  the 
hectic  fever  and  the  great  emaciation  lead  to  snch  a  condition  of  anteniia 
that  cyanosis  cannot  show  itself.  The  blowl  coqiuscles  are  too  few  in 
number  to  display  either  their  red  or  their  bhiish  tints,  and  extreme 
pallor  is  the  only  sign  visible ;  moreover,  there  is  little  or  no  venous 
congestion,  for  the  right  heart  easily  sends  on  the  scanty  blood-cmTent 
received  from  the  general  system. 

In  these  and  in  other  cases,  therefore,  there  may  be  none  of  the  usual 
evidences  of  asphyxia,  dyspna?a,  convulsions,  dilated  pupils,  or  other 
signs  of  irritation  of  the  vasomotor  and  vagus  centres. 

The  muscular  weakness  may  be  so  great  that  there  is  no  response  to 
the  nervous  impulses  ;  or  the  brain,  in  the  absence  of  sufficient  oxygen  to 
carry  on  its  functions,  may  lose  \t%  irrit<d>iHty,  and  the  respiratory 
centre  cease  to  respond  to  the  stimidus  of  over-abundant  carlx>nic  acid  in 
the  venous  blood.  Under  such  circumstances,  as  Cohnbeim  points  out  (5), 
'* there  is  no  extraonlinary  increase  of  dyspiupa  and  no  convulsions; 
similarly  the  exophthalmos  and  the  dilated  pupils  are  absent,  as  well  as 
the  evidences  of  irrit;ition  of  the  nervous  centres.  Rather  the  pulse  of 
such  piitieuta  is  usually  small  anil  easily  compressible,  very  frequent  and 
eometimea  irregular ;  the  pupils  are  nonnal  or  even  contmctcd,  and  all 
the  boiJily  movements  feeble  and  languid. 

"  Instead  of  the  cyanosis,  which  it  is  easy  to  see  >nll  be  more  apjmrent 
the  more  full-blooded  Jind  vigorous  the  indindual,  the  face,  skin,  and 
visible  mucous  membmnes  of  such  pitients  take  on  a  bluish  gray,  dull, 
almost  leaden  hue  ;  the  temperature  is  low,  and  the  skin  feels  cool  to  the 
touch  ;  for  not  only  do  the  movements,  but  all  the  other  functions  gradu- 
ally become  paralyseil :  the  patients  grow  markedly  apithetic,  or  even 
somnolent,  are  unaware  of  all  that  goes  on  around  them,  and  unconscious 
of  their  own  need  for  air.'* 

I  have  hitherto  attributed  the  symptoms  of  asphyxia  to  absence  of 
oxygen  and  su|ierabundan€e  of  carbonic  acid  ;  but  it  is  by  no  means 
certain  that  othei^  poisonous  materials  are  not  present  in  the  bl^wd,  which 
either  themselves  affect  the  respiratory  centre,  or  intensify  the  influence 
of  deficient  aeration  of  the  blood. 

Thus  Zuiitz,  and  Lehniann,  and  F.  L,  Smith  point  out  the  influence 
of  the  pro<:lucts  of  muscular  meUibolism  produced  diuing  exercise,  and 
Jacquet  shows  that  lactic  acid  acts  as  a  direct  excitant  to  the  respiratory 
centre  of  the  rabbit 

Dr.  V.  Harley  shows  that  after  the  intravenous  injection  of  sugar 
there  is  a  marked  decrease  both  of  carbonic  acid  and  oxygen  in  the  blood  ; 
but  the  resulting  coma  and  convulsions  were  not  due  to  this  cause,  for  the 
oxygen  increasecl  and  the  carbonic  acid  remained  low  before  their  onset 

It  has  long  been  known  that  a  certain  amount  of  organic  matter  is 
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given  off  in  the  breath,  and  vanous  attempts,  esjiecially  by  TwdiMM. 
Valcntiti,  and  Angus  Smith,  have  been  made  to  determine  its  iMtnrtait 
quantity,  I  hiive  myself  made  a  number  of  analyses  of  the  tifneav 
vapour  of  human  l«re;ith  condensed  by  means  of  freezing  muttnii^ 
and  have  ast'eitained  that,  although  remarkably  constant  in  lieBllli»tt 
varies  greatly  in  different  di semises.  For  our  present  pur]X)6e  it  mtr  W 
sufficient  to  point  out  that  the  total  tjuantity  was  much  rechiced  it 
affections  of  the  hings,  and  that  it  was  considerably  inereascxl  in  ilfainnD^ 
uria  and  oza^na.  There  is  still  much  difference  of  opinion  u  to  tht 
poisonous  influence  of  this  organic  matter:  Brown -S^quard  And  d'ArtoeTiJ 
may  be  cited  on  the  aifiiTiuitive  side,  and  Haldane  and  LnmuQ  Smitl 
recently  on  the  negative.  But  to  ray  mind  it  is  at  least  importaM  to 
remember  that  there  is  a  possible  danger  from  such  retetiticm  in 
of  defective  respiratory  power. 

It  is  proliable  that,  even  in  he>alth,  toxic  suli^tance^  are  ccniitaiittf 
excreted  by  the  cells  of  the  body,  and  th^a  under  certain 
they  may  accumulate  in  the  system  ;  as,  for  example,  after  overHMEgtiw^ 
disturliances  of  secretion  or  excretion,  or  as  a  residt  of  diminialitd  royi» 
tory  action.  It  is  well  known  that  malaise,  he^idache,  and  other  narttm 
symptoms  often  arise  ns  a  consequence  of  these  conditions,  anil  may  wHI 
probability  be  ascribefl  to  some  toxic  cause.  Toxic  alkaloids  have  \>cen 
extracted  from  healthy  bodies  by  Bouchard,  Ctautier,  Coppola, 
and  Guareschi. 

lh\  Fai-quh arson  gives  a  number  of  references  to  reaeaitsbaa 
pathological  conditions  in  which  toxic  suhsLanoes  were  ejctiscted  inm 
the  urine,  intestines,  and  other  parts,  in  various  respiratory  diMfdi0% 
enteric  fever,  progressive  pamlysjB,  pernicious  anaemia,  unemia,  and  to 
on.  It  is  generally  acknowledge*!,  also,  that  many  of  the  symptomt  ia 
diphtheria,  j)hthisjf«,  and  tetanus  are  due  to  t<ixines  derived  trum  tkt 
specific  bacteria.  On  the  whole,  we  ma}^  say  that  a  case  haa  been  naib 
out  for  the  assumption  that  some,  at  least,  of  the  symptxjms  arising  in  tk 
course  of  Llyspna-a  and  asphyxia  are  pi'oduceil  by  substances  r>rh#*r  thm 
carbonic  acid. 

Cheyne-Stokes  breathing. — Amongst  the  most  intere^j^ting  «n  tit 
results  of  derangements  r»f  the  pulmonary  circulation  must  he  placvdtfe 
occurrence  of  ^'periotlic,"  **  tidal,**  or  **  Cheyne-Stokes  "   l>reathini». 

Attempts  to  explain  this  occurrence  have  hitherto  l>een  withom 
complete  success.  It  seems  to  be  acknowledged  that  one  condition  mitfl 
be  some  lowering  of  the  functional  activity  of  the  respiratory  nenrooi 
mechanism  ,  but  this  in  itself  cannot  account  for  the  regular  periodidtr 
of  the  phenomenon. 

It  is  necessary,  moreover^  to  bring  within  the  scope  of  any  satiafactmr 
theory  all  the  very  diverse  cunditions  under  which  it  is  known  to  occur 
— diseases  of  the  heart,  brain,  urn]  lungs,  l»loixl- poisoning  of  diflereui 
kinds,  the  action  of  narcotics,  insolation,  nay,  even  the  fact  that  it  bii 
been  observed  during  apparently  perfect  health  It  must 
for  the  concurrent  symptoms  that  have  been  observed. 
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At  present  physiologists  seem  inclined  to  fall  back  upon  the  hypo- 
Ithesis  that  wlien,  fr*Km  uny  cause,  the  activity  of  the  automatic  centre  is 
I  reduced,  its  functions  have  a  teudeucVt  ccjmmon  to  all  vital  structures,  to 
become  periodic.  Under  ordinary  conditions  this  tendency  to  j>eriodicity 
in  the  respiratory  moveiuents  is  kept  under  control  by  the  higher 
repdating  centres  ;  but  when  from  any  cause  this  intloence  is  weakened, 
the  natural  rhythmical  action  of  the  centre  comes  into  play.  The 
phenomenoti  is  thus  Itronght  into  line  with  what  is  known  as  the 
Traul>e-Hcring  rhythm  in  the  vasomotor  system  ;  both  rhythms  are 
originated  by  mecJullary  centres,  find  both  are  closely  asscxiated  in  their 
degree  of  frequency.  Dr.  Gibson  (10),  in  his  elaborate  examination  of  all 
the  hypotheses,  sums  up  the  matter  thus :— "  They  are  instances,  among 
many  othei-s,  of  the  common  tendency  towards  *  ptdsatiie  or  rhythmic 
activity^  manifested  hy  all  living  matter/' 

I  Tliere  only  remains  a  l^riL'f  con.sid oration  of  the  rare  but  still  possible 
occurrence  of  spasmodic  breathing  in  the  course  of  Bright 's  disease.  Sir 
W.  Roberts  gives  a  case  of  this  kind  in  his  work  on  Urinary  Diseases 
(p.  480),  The  accident  ya  in  truth  more  likely  to  arise  in  consequence  of 
changes  in  the  circulatory  system,  than  from  the  8np|»osed  urjcniic 
alterations  in  the  compnsiti^m  of  the  blood  itsell  Yet  it  cannot  be 
overlookeii  that  the  circuiation  of  irritating  refuse  materials  in  the  blood 
may  lead  to  changes  in  the  vessels  of  the  lungs,  as  in  other  jxirts  of  the 
body.  Moreover,  it  is  at  least  significant  that,  in  the  analyses  of  the 
aqueous  vapour  from  the  luni»s  in  cases  of  albuminuria,  to  which  I  have 
already  refeired,  I  found  l)oth  more  distinct  tiaces  of  urea  and  a  much 
krger  quantity  of  oxidisablc  organic  matter  than  in  health,  or  in  other 
diseases.  These  substances  mus^t  interfere  to  some  extent  with  the 
nomuJ  processes  of  oxidation  (16). 

A.  Baksoms. 
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THE  TREATMENT   OF   ASPHYXIA 


The  treatment  must  neccssiirily  depend  upon  the  caodes  In  m^ 
pirlii-uliir  cii-se  ;  especially  whether  the  symptoms  of  {lartml  «iificcitiot 
iie  due  to  iiicehanieal  uhstructiori  of  the  upper  air-j>assage«,  to  ima 
iii  water  or  irrtisjiirnljle  giises,  or  to  some  more  deeply -^^ated 
Cessiitioii  of  the  heart's  action  is  a  complete  bar  to  iuiy  hope  o£ 
tion  from  asphyxia,  however  prt>duced  ;  but  it  has  l>een  cl«uJr 
by  Sir  B.  Brwlie  and  others  that  in  some  eases,  after  the 
breathing,  the  heart  may  continue  to  tict  for  two  or  ^\^Tk  four  1 
Moreo\'ur,  it  is  not  always  easy  to  ascerUiin  the  exact  momotit  At  »llick 
either  of  these  actions  ceaseH,  for  partially  elective  efforts  to  brotibe  nif 
have  been  made  fur  some  time  after  apparent  stoppage. 

D&ith  from  drowning  may,  however,  occur  in  spite  of  tho  ooniifiayMi 
of  the  heart  8  beat,  owing  to  the  presenee  in  the  lungs  of  irremoraUe 
watery  froth  ;  or  the  gases  eaiising  asphyxia  may  be  f>oiBotious  to  tbfllr 
nature,  and  death  may  take  place  from  shock  or  semipanilysia. 

We  eannot,  therefore^  be  i:|uite  sure  when    hope  uiu^t  Jic 
and  we  are  bound  to  use  all  the  means  of  resuscitation,  even  thoi^^l 
minutes  or  more  may  have  elapsed  since  apfjarent  death. 

Before  any  special  treatment  can  lie  adopted,  the  pas^ge  for  thei 
to  the  lungs  must  l>e  made  clears  foreign  Wtlies  must  be  removt?d  froi 
the  pharynx  or  larynx,  jireferably  with  the  finger,  after  the  mouih  \m 
been  wrenched  open,  and  any  handy  gag  insertetl  between  tht*  tcfftli: 
failing  the  finger,  a  blimt  hook,  such  as  a  large  button  hook,  ir 
laryngeal  force |j8,  or  a  probang,  if  available,  may  have  to  be  used.  If  ' 
the  air-passage  is  not  speedily  opened  up»  intubation  of  the  larynx  if 
even  tracheotomy  may  have  to  lie  performed  on  the  spur  of  the  mom^t 
Similar  means  must  also  t»e  used  in  cases  of  obstruetioii  fn>m  otbc 
causes  ;  such  tia  occlusion  by  diphtheritic  memhnines,  or  tumours 
the  rima  glottidis,  or  palsies  of  the  abductors  of  the  vocjU  cords^ 

Wlieri  the  air  -  jjassages  are  free,  efforts  at  resuscitatjoo 
immediately  begin :  at  first,  we  make  simple  pressure  upon  the  ihotms 
and  alxlomen  simultaneously  every  two  or  three  seconds,  but  if  this  ib 
not  speedily  pro<luce  signs  of  air  ptissing  in  and  out  of  the  hings^ 
of  the  methods  respectively  known  by  the  names  of  Marshall 
Sylvester,  and  Howard  shotild  be  put  in  practice. 

Mitrskdl  Iluirs  ranhj  mdhoil  simply  consists  in  placing  the 
its  side,  then  rolling  it  over  on  the  face,  then  on  the  opipu^ite  skle,  imi]^ 
on  the  Wck  ;  repeating  the  process  twelve  or  fifteen  times  in  a  minute. 
This  plan  has  the  advantage  of  not  needing  any  assistant. 

Stflvfjykrs  wf'M/^/.^**  Place  the  jwuieiit  on  his  hack,  on  the  floor,  witill 
a  block  or  pillow  under  his  shouUlers,  and  raise  the  arms  upwartb  aborej 
his  head,  by  grasping  them  above  the  elbow,  or  better  still,  by  semn^  the 
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terior  folds  of  the  axilla?  so  as  t^  raise  also  the  clavicles ;  the  upward 

nil  must  he  continued  firmly  and  steadily  as  long  as  there  is  any  sound 

if  air  entering  the  chest.     The  head  must  be  peiinitted  to  full  kick  over 

hloek  or  cushion  placed  behind  the  neck,  so  as  to  open  the  larynx,  or 

tailing  this,    the  tongue   may  need    to    be  piilled  shar[>ly   forwanis   by 

forceps  or  a  noose  rjf  string,  or  by  gnisping  it  with  a  harulkerckief, 

"  As  soon  as  the  sound  produced  l)v  the  entrance  of  air  into  the  chest 
ceases,  the  arms  should  l>e  brought  down  a  little  towards  the  front  of  the 
chest,  and  pressed  down  firmly  and  steadily  against  it  for  about  one 
second  aft^jr  air  is  heard  escaping.  This  operation  is  usually  repeated 
every  four  seconds,  but,  in  the  case  of  poisonous  vapours,  such  as  those 
of  chloroform,  carl:rt)nic  oxide  or  acid,  it  may  need  to  be  done  more 
rapidly  for  a  few  minutes  so  as  to  quickly  empty  the  hmgs  of  the 
vapoui*.'* 

HoictinTs  imiJiOtL — This  method,  in  cases  of  drowning,  has  the  ad- 
vantages of  facilitating  at  first  the  trickling  away  of  watery  fluids  and  the 
disloilgment  of  foreign  IjCKlies.  Dr,  Howard  gives  the  following  directions 
in  the  first  instance; — ''Position  of  the  bmiy  :  face  downwanls.  A  hard 
roll  of  clothing  tieneath  the  epigjistrium,  making  that  the  highest  point, 
the  mouth  the  lowest.  Forehead  resting  on  fore-ann  or  wrist,  keeping 
the  mouth  from  the  grotind. 

Position  and  action  of  operator  :  Place  the  left  hand,  well  spread, 
upon  the  ktse  of  the  thorax  to  the  left  of  the  spine  :  the  right  hand  upon 
the  spine,  a  little  below  the  left,  and  over  the  lower  part  of  the  atoniach. 
Thrtiw  upon  thera»  with  a  forward  motion,  all  the  weight  and  force  the 
age  and  sex  of  the  pitient  will  justify,  ending  this  pressure  of  tw^o  or 
three  seconds  by  a  sharp  push,  which  helps  you  back  again  into  the 
upright  position.  Repeat  this  two  or  three  times,  according  to  the 
duration  of  the  immersion,  and  then  proceed  to  artificial  respiration  as 
follow^s : — ' 

Position  of  patient :  face  tipwarde.  A  hard  roll  of  clothing  beneath 
the  thorax,  with  the  shoulders  slightly  declining  over  it.  Head 
and  neck  bent  hack  to  the  utmost  Hands  on  the  top  of  the  head. 
Strip  clothing  from  waist  and  neck.  Position  of  operator:  kneel 
astride  patient's  hips  ;  place  your  hands  upon  his  chest,  so  that  the  bfdl  of 
e^ich  thuml)  and  little  finger  rest  upon  the  inner  margin  of  the  free 
border  of  the  costal  cartilages,  the  tip  »vf  each  thumb  near  or  upon  the 
xiphoid  cartilage,  the  fingers  dipping  into  the  corresponding  intcrcostid 


spaces.  Fix  your  elbows  firmly,  making  them  one  wifh  your  hips 
Action  of  operator  :  pressing  upv^^ards  and  inwards  towards  the  diaphragm, 
use  your  knees  as  a  pivot,  and  thro\v  your  weight  slowly  forwards  for 
tw*o  or  three  seconds,  until  your  face  almo.st  touches  tlmt  of  your  patient, 
ending  with  a  sharp  push  which  helps  to  jerk  you  hack  to  your  erect 
kneeling  position.  Rest  three  seconds  ;  then  repeat  this  movement  as 
before,  continuing  it  at  the  rate  of  seven  to  ten  times  a  minute  ;  taking 
the  utmost  care,  on  the  occurrence  of  a  natural  gasp,  gently  to  aid  and 
deepen  it  into  a  longer  breath  until  respiration  becomes  natural'* 
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This  method  is  said  to  keep  open  the  passage   through  ihc  \ufu  \ 
without   the   aid  of  an  assistant,  or  any  contrivatiee    for  the  fosfm, 
During  the   use  of  any  of  these  methods   the  tetDpemture  ol  litt  Mf 
must  be  kept  up  by  hot  blankets  and  hot  bottles  ;  and  if  the  boh  «i  . 
at  hand  it  may  be  well  to  try  galvanising  the  phi^nic  nerv©  or  lllihHn;J 
but   the   attempt  should  only  be  a  short   one.      An   injectiafi  into  lb  i 
rectum  of  warm  beef  tea,  with  a  little  brandy,  taay  also  lie  idniiiiiitiri. 
The  extremities  should   be  constantly  rubbed    with    warm  hands,  hit 
without  exposing  the  patient 

The  Uoyiil  Humaiie  Society  has  published  some  excelknl  rnfa^ 
embodying  iu  the  main  lh\  >Sylvester's  method. 

Mr.  Fntncii^'  methiKt — The  1>ody  huving  l>een  laid  on  lh«  hade,  wok  I 
clothes  loosened,  and  the  mouth  aiK.I  nose  wiped,  two  bystiuiden  |mii  i ' 
narrow  lever  of  any  kind  under  tlie  body  at  the  level  of  the  w%ifl,  stii 
raise  it  until  the  tips  of  the  lingers  and  the  toes  of  the  suhjtctakiii 
touch  the  ground;  count  fifteen  rapidly;  then  lower  the  body  AaI  U»tk 
ground,  and  press  the  elbows  to  the  sides  hard  ;  count  fifteen  mg^in ;  ih» 
raise  the  body  again  for  the  same  length  of  time,  and  so  on^  alufwidu 
raising  and  towering  ;  the  head,  arms,  and  legs  are  to  be  allowtedloda|h 
down  quit^:^  freely  when  the  body  is  raised. 

Of  course  other  aids  for  restoring  the  circulation  are  Dot  to  W 
neglected 

Mr.  Francis  thinks  that  the  jiosition  of  the  body,   when  rmbed  m  \ 
described,  mechanically  puts  upon  the  stretch  all  the  muscles  of  i 
tion.  except  the  external  intercostals ;  and  that  tht?  jxisition  of  the  tik, ' 
sternum,  and  cla\icle8    allows  their  weight  to  aid   consi4iei"Ahly  in  tb 
expansion  of  the  thoracic  cavity.     The  intestines  and  abdominal  rifwii 
also  gnivitjite  towards  the  pelvis,  and  must  dmw  down  the  diaphnigiiL 

Laborde^s  method  of  inducing  respiration,  by  making  rbi-lhmjcil 
traction  upon  the  tongue,  is  well  worthy  of  trial,  e^fvecially  whm  the 
operator  is  alone.  The  method  is  fully  discussed,  and  expcriroctUi 
quoted,  by  Dr.  Edward  Martin  {Jmer,  Johi-jk  Med.  Set,  March  l**y^).  The 
tongue  is  drawn  forwani  during  attempts  at  inspiration,  and  rdfliid 
for  expiration,  twelve  to  fifteen  times  in  a  minute*  When  morfr  thiR 
one  helper  is  present,  the  Sylvester  movements  must  al^o  he  W^it, 
accompanied  by  the  above-mentioned  tniction  and  relaxation  of  ^ 
tongue  in  inspiratory  and  expir:4tory  movements  respectively. 

When  the  causes  of  asphyxia  are  more  deeply  seated,  and  arbe  frOB' 
profound  atlections  either  of  the  lungs  or  heart,  there  is  usually  ]eet»  Hied  | 
of  that  immediate  action  which  I   have  just  de«cril>ed*      Yet  there 
cases,  even  in  this  class,  in  which  life  has  been  saved  by  the  early  ftco^ 
nition  of  the  tendency  to  death,  and  by  the  prompt  application  of  mm 
for  th*^  I'estoration  of  the  Iwilance  between  circulation  and  respiration. 

Thus  in  atses  in  which,  owing  to  a  failure  in  the  natural  fanctiom  «f 
either  heart  or  lungs,  the  right  heart  has  become  over-distendeil  irilh 
blood,  and  auinot  properly  expel  its  contents,  means  of  relieving  tMk 
engorgement  may  l>e  instantly  called  for.     Even  in  these  days  of  popiikr 
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ejudice  against  blood-letting  I  have  several  times  seen  immediate  relief 
liven  bj  prompt  lenesection,  and  life  thus  saved  for  considerable  periods. 
In  less  serious  cases  it  may  be  possible  to  afford  the  necessary  relief 
other  means  directed  towards  the  removal  of  the  venous  stasis  ;  such 
fteaanres  are  free  dry^  or  even  wet,  cupping  of  the  chesty  back  and  front ; 
lie  application  of  Junod's  boot ;  the  use  of  stimulating,  hot  foraenUitions  ; 
r,  better  still,  of  the  hot-air  bath  ;  or  the  envelopment  of  the  body  in 
"unkets  wrung  out  of  hot  mastiird  and  water,  covered  bj  a  dry  blanket 
ad  by  waterproof  sheeting — the  "blanket  bath." 

Again,  after  some  relaxation  of  the  immediate  distress  has  been 
obtained  by  such  measures  as  these^  there  are  few  me^ins  that  give  such 
omfort  as  the  regular  use  of  a  mercurial  pill,  on  alternate  nights,  and  the 
sional  administration  of  some  hydragogue  purgative,  such  as  pulv. 
apse  CO.  or  Carlsbad  salts. 
In  some  cases  it  \vx\\  be  necessary  to  tap  the  abdomen  for  ascitic  f^uid, 
hi  others  to  insert  8outhey^s  tubes  into  the  feet  or  legs.  To  remove  fluid 
eflusions  from  one  or  both  pleural  cavities  often  gives  striking  relief.  Again, 
in  all  eases  of  great  difficulty  of  breathing  much  relief  may  be  conferred  by 
administering  pure  oxygen,  aueh  as  may  now  always  l>e  obtained  from 
Brings  Oxygen  Company,  It  may  }ye  given,  without  danger,  undiluted, 
by  means  of  a  Clover's  inhaler,  or  of  a  simple  rubber  tube  and  mouth- 
piece ;  but  in  many  instances  it  suffices  to  deliver  a  stream  of  the  gas 
elofie  to  the  mouth. 

I  have  also  found  gi  eat  Vienefit|  when  the  lips  and  finger-tips  are 
becoming  cyanotic,  in  giving  by  the  mouth  fi^om  twenty  to  thirty  drops 
of  Richardson's  ozonic  ether.  It  should  be  given  in  pure  water,  and 
should  not  come  in  contact  with  any  organic  matter,  as  the  ozone  it  con- 
tains is  soon  destroyed.  It  often  brings  L»ack  the  ruddy  hue  to  the  face 
and  hands,  and  has  been  a  source  of  much  comfort  even  to  the  tlyiiig. 

It  is  sciircely  necessary  to  add  that,  when  occasion  offers,  all  other 
mea,ns  in  our  power  should  be  brought  into  play  to  give  increased  power 
to  the  heart  to  expel  its  contents ;  such  drugs,  for  instance,  as  digitalis, 
nux  vomica,  and  ijuinine,  strophanthns,  Virginian  cherry,  and  so  forth. 
In  all  such  cases  diet  and  stimulants  must  be  carefully  regulated  so  as  to 
spare  the  labour  of  the  vital  processes  to  the  utmost. 

A,  Ransome. 
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PHYSICAL  SIGNS  OF  THE  DISEASES  OF  THE  LCXGS 
AND  HEART 

Physical  signs  may  be  regarded  as  embracing  every  impre«i<iD«  audi 
our  orgriiiM  of  sense,  ca|>able  of  giving  information  concerning  the  pfafMri 
condition  of  I  he  human  bo<iy  and  its  organs.  It  is  onlj  aa  tiierndbd 
observation  and  experience  that  the  value  of  the  impression  cam  be  M- 
Plated  and  the  conclusion  lightlv  dra^vn  \  the  inference  musti  howfv; 
alwayji  be  cle^irly  < listlnguished  from  the  sign  itself.  It  is  ^iMIjr  fcf  tk 
correct  observation  of  physical  signs  that  it  is  in  our  power  I©  ofaln 
trustworthy  knowledge  of  the  state  of  the  several  organs  of  ihe  bodf  ii 
respect  of  health  or  disease. 

The  impressions  which  the  patient  himself  receives  are  in  a  eoriKi 
sense  to  him  physical  signs.  These,  however,  although  vjiliuible,  for  tb 
most  part»  do  not  afTord  exact  information,  and  when  resilltii^  Inb 
disease  are  generally  called  symptoms.  Without  physical  sigll0| 
frequently  tell  us  nothing  of  the  nature  or  seat  of  a  nialadjr.  Vi 
instruments  have  Ijeen  invent^xl  or  eniployt<l  which,  like  the 
or  sphygraograph,  add  to  the  precision  of  our  observations^  lik«  tk 
ophthalmoscope  or  laryngc»scope  extend  their  range,  or  like  the  stethoicii|ii 
or  microscope  increase  their  power.  Sight,  totich,  smell,  and  hearing  aij 
each  separately  receive  impressions  from  external  objects,  and  from  Ukot 
impressions  we  are  accustomed  to  draw  conclusions  as  lo  the  phfttod 
conditions  of  the  objects  concerned* 

In  the  ciise  of  the  internal  organs  of  the  lK>dy»  unaided  vialoti,  iO  far 
as  ordinary  light  is  concerned,  is  limited  to  the  observation  of  thi  eiM 
pro<biced  by  the  internal  movements  on  the  surface  of  the  body»  or  <rf 
the  alterations  of  shape^  movement>  or  appearance  which  mar  taks  pine 
at  the  surface  from  alteretl  internal  conditions.  The  ophthalmoscope,  lit 
laryngosco|>e,  and  a  variety  of  specula  enable  us  to  bring  riaioii  lotMir 
on  parts  otherwise  out  of  flight. 

Touch  may  be  employed  to  estimate  the  force  and  delermins  tb 
position  of  the  heait*s  beats,  or  to  observe  the  frequency,  regularily,  lal 
strength  of  the  pulse,  or  to  detect  the  presence  of  tumours  in  the 
or  el  sew!  I  ere,  or  the  enlargement  of  any  of  the  organs  which 
to  j>;ilpation.  Sight,  and  even  more  certainly  touchy  will  reveal  the 
of  pnlsiition  in  an  abnormal  place.  The  sense  of  touch  is  of  great  Tibll 
als<3  in  determining  w^hether  a  tumour  is  fluid  or  solicL  Smell  tnaj  anirt 
in  the  recognition  of  such  conditions  as  OEiena,  gangrene  of  lung^  brooch 
ectasis,  diabetes  melbtus  or  other  diseases  which  are  attended  wiik  * 
characteristic  odour  ;  hut  its  uses  are  narrowly  b'mited^  Iiecmuse  tlMTtart 
but  few  of  the  organs  of  the  body  and  few  diseased  conditiotts  whieli  lim 
a  ilistinctive  o<Jour.  Taste  is  the  only  sense  which,  for  obvious 
cannot  well  l»e  applied  to  practical  use. 
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I  The  physical  signs,  however,  which  specially  concern  us  here  are 
TJiOfie  which  have  to  do  with  the  vihrations  of  sound  and  the  impressions 
made  by  them  principally  on  the  organs  of  hearing ;  although  to  a  minor 
degree  they  aflect  the  sense  of  touch  also.  The  two  great  means  of 
physical!  examination  which  we  possess  are  known  as  auscultation  and 
percussion.  Auscultation  simjily  mefios  the  listening  to  the  sounds 
which  are  produced  within  the  lK>dy.  Percu8.sion  consists  in  striking  a 
part  of  the  body  in  a  special  way  and  listening  to  the  sound  thus  pro- 
duced 

The  sounds  oliserved  in  auscultation  pixxiuced  from  within  and  the 
Bounds  of  ])ercussion  produced  from  without  ar*;  of  the  highest  importance 
as  physical  signs. 

In  order  to  have  a  clear  conception  of  the  meaning  of  these  physical 
signs  which  we  are  now  aliout  to  consider,  it  is  absolutely  essential  that 
certain  acouatirai  principles  should  be  enunciated  and  l>orne  in  mind. 
These  principles  arc  the  laws  which  govern  (L)  the  production,  and  (IL) 
the  conduction  of  sound  ;  without  these  it  is  impossible  to  understand 
or  properly  to  interpret  the  phenomena  connected  with  auscidtation  and 
percussion. 

I.  The  production  of  sound. — All  sound  depends  upon  vibrations, 
which  vibrations  must  be  couilucted  to  the  organ  of  hearing.  Vibrations 
may  occvu-  primarily  in  solids^  liquids,  or  gases  ;  and  they  may  be  con- 
ducted from  one  to  the  other  before  ukiiiiately  reaching  the  ear, 

Sounds  in  general  may  l>e  roughly  divided  into  tn-o  classes  according 
as  the  vibrations  which  produce  tht'ni  are  rL^gular,  continuous  and  periodic, 
or  the  reverse.  The  sounds  produced  l>y  vihrations  of  the  fii-st  class  are 
called  musical,  those  prfwluced  by  the  second  class  of  vilirations  non- 
musical  sounds  or  noises.  Xoises  are  irregular,  confused,  and  interrupted^ 
and  as  a  rule  sound  harsh  to  the  ear,  while  musical  sounds  are  more  or 
less  agreeable  to  it.  In  [jnictiee,  however,  it  is  dithcult  to  draw  a  sharp 
distinction  between  a  musical  sound  and  a  noise.  Few  mu.sical  sounds 
are  entirely  free  from  noise,  and  many  noises  have  some  musical  quality. 
The  special  quality  of  a  musical  sound  is  what  is  known  as  pikh^  which  is 
determined  by  tlie  frequency  of  the  predominant  vibrations  per  second. 
Very  slight  differences  in  pitch  can  be  accurately  distinguished  by  the 
trained  ear.  Ko  sound  which  has  pitch  can  l>e  wholly  tuimttsical.  We 
refer  to  pitch  when  we  say  a  soiuid  is  acute  or  grave,  shrill  or  low,  high 
or  deep,  shaqi  or  fiat  In  addition  to  pitch,  musical  soimds  possess 
three  fiurther  properties :  namely,  (a)  loudness  or  intensity,  {h)  duration, 
and  (r)  character,  r[uality,  or  timbre.  Of  loudness  and  duration  no 
explanation  is  required  ;  we  speak  of  sounrls  as  being  loud  or  feeble, 
short  or  prolonged.  It  is  otherwisej  however,  with  the  property  of 
character,  quality,  or  tinibre,  which  enables  us  to  distinguish  notes  of  the 
same  pitch  when  soundetl  on  different  instnmients,  and  causes  us  to 
characterise  them  on  the  one  han<i  as  rich,  sweet,  mellow,  or  full,  or  on 
the  other  hand  as  poor,  harsh,  nasal,  or  thin. 

Some  confusion  h<is  been  introfliicetl  into  medical  literature  by  the 
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Ufie  of  the  word  kmc  in  a  sense  different  from  the  strictly  acieiitife  a»  % 
poasesses  in  acoustics.  It  has  been  suited,  for  itistanca,  thftl  nBol 
sounds  possess  loudness,  duration,  pitch,  and  tonc5,  and  that  whit  & 
tinguishes  one  percassion  sound  from  another  is  the  poeaetsioa  nk  lait 
This  is  clearij  making  tone  the  equivalent  of  timbre,  Xow  a  Iom  b 
acoustics  is  a  sound  of  a  definite  pitch  and  incapable  of  muiljiii  oto 
simpler  sounds.  All  ordinary  musical  sounds  are  hannofiioys  ocmte* 
tions  of  tones.  Where  the  periods  of  vibration  are  as  I,  2,  3,  I,  vtctlv 
corresponding  soumls  combine  agreeably.  Ko  pure  tone  can  W  ttidiD 
have  timbre.  Thnhm  depends  on  the  mode  in  which  higb«!r  Ume^whid 
are  called  harmonics,  are  combined  with  the  lowest  or  f undameacai  ttM 
in  a  musical  sound.  A  trained  ear  can  recognise  the  indindittt  1am 
which  go  to  make  up  a  note,  as  sounded  by  such  instniments  hA  tixt  ^jmm 
or  vioHn. 

The  subject  of  musical  tones  is  closely  connected  with  the  lliearrol 
what  is  known  as  resonance,  another  terra  which  in  medicine  hM  o 
fortunately  been  used  in  quite  an  itutecumte  sense.  The  aeou^cal  ibsiit 
of  resonance  has  an  important  connection  with  some  of  the  soimdiort 
with  in  percussion  and  auscultation,  and  it  is  therefore  necessary  to  mOm 
int<»  some  little  det:u!  concerning  it. 

Wo  have  referred  to  the  fact  that  sounds  may  be  prodooed  liT  tk 
vibrations  of  circumscribed  portions  of  a  gas  as  well  as  bjr  the  rifafitkai 
of  liquids  or  solids.  An  enclosed  column  or  other  mass  ol  air  ett  M 
made  to  vibrate  with  a  definit'C  period  and  produce  a  miuioiJ  mhbI 
possessed  of  detinite  pitch.  It  will  also  pc^sess  the  propertr  ol  ^fii| 
out  such  a  sound  when  a  sound  of  its  own  pitch  reaches  it  from  ik 
external  air.  The  term  rcsonancr  is  used  to  denote  the  rein 
of  sound,  by  an  enclosed  'volume  of  air  communicating  with  tha  ( 
air,  due  to  the  synchronism  which  exists  between  the  ^nbrating  fivnod  yf 
one  of  the  tones  which  compose  the  sou!id  and  that  of  the  volttme  ol  lit 
The  instrument  possessing  the  air-containing  cavity  is  called  a  rcsoiisUi. 
The  disturbance  of  the  air  produced  by  a  mere  noise  \n  the  neighhouikat 
of  a  resonator  may  throw  the  air  in  its  interior  into  Wbratioos  and  cmt 
it  to  give  out  its  own  note. 

The  nscnMtors  devised  by  Helmholtz  are  hollow  globes  pnnncannJ  (4  m 
ear-piece  fitting  into  the  external  meatus  at  one  pole,  while  at  the  opfpwk 
pole  is  a  larger  opening  communicating  with  the  external  air.  When  tk 
note  which  corresponds  to  this  resonator  is  sounded  it  becomes  enonooaih 
intensified.  With  a  aeries  of  such  resonators  an  ordinary  musicsl  socsi 
can  be  analysed  into  its  component  parts,  and  the  presence  of  a  ▼arictj* 
simple  tones  may  be  discovered  in  what  might  itself  be  regarded 
simple  sound. 

A  simple  tone  unaccnm|>anied  by  harmonics  is  dull  and  njiint 
and  if  of  low  pitch  is  destitute  of  penetrating  quality. 

When  a  body  capable  of  vibrating  is  struck   it  will  emit  a 
and  conversely  if  it  emits  sound  it  is  able  to  ^nbrate,     C&pabilitT  of  tBo 
tion  shows  that  it  is  to  some  degree  elastic.     The  souxkU  *>«ni*i^ 


▼arictfflt 


PHYSICAL  SIGNS  OF  DISEASES  OF  THE  LUNGS  AND  HEART    6$$ 


Different  bodies  y^utj  immensely,  depending,  as  they  do,  on  the  nature 
hf  the  substances,  as  well  as  on  their  size,  shape,  elasticity,  and  so  forth. 
I        In  the  mse  of  merabmnes  and  strings  a  certain  degree  of  tension  is 
required  before  vibration,  in  such  a  way  as  to  produce  a  musical  sound,  is 
possible. 

Bodies  with  slight  elasticity  will  vibrate  little  ;  they  w-ill  produce  but 
feeble  suund,  and  that  uf  a  dull  damped  character  without  much  of  the 
musical  element. 

Bodies  possessed  of  a  fair  amount  of  ek,sticity»  on  the  other  hand,  will 
ibrate  freely  \  they  will  produce  a  consideral>le  i*olume  of  sound,  and  this 
with  a  good  deal  ot  the  miLsicjil  chamcter.  Lead  has  very  little  elasticity, 
and  emit^s  when  struck  a  characteristic  tlull  sound  without  any  ring  in  it. 
Fleshy  organs,  like  the  liver,  spleen,  kidneys,  he^irt,  or  consolidatetl  or 
collapsed  hmg,  are  possessed  of  little  elasticity  and  produce  a  dull  dead 
Bound  when  percussed-  The  air-containing  lung  is  highly  elastic,  and  when 
distended  will  vibrate  freely  when  struck,  producing  a  full  rotund  sound. 
Similarly,  the  membi-iine  of  the  stomach  {)r  intestines,  when  distemled  by  the 
gases  in  its  interior,  can  vibrate  freely.  AVhen  the  pleural  cavity  is  filled 
with  air  the  thoracic  wall,  which  is  highly  elastic,  can  vibrate  freely,  and 
a  full-toned  sound  is  prtxluced.  When,  on  the  other  hand,  the  pleural 
cavity  is  filled  with  flnid,  vibrations  of  the  thoracic  wall  are  damped 
at  once,  and  a  dull  dead  sound  is  the  result. 

Feraission. — Long  use  has  rendered  classical  the  terms  rrmfiance  and 
duln€$s  as  applied  to  the  sounds  elicited  on  the  one  hand  by  percussion 
of  a  part  of  the  boHy  which  can  vibrate  freely,  as  the  chest  wall  over  the 
hmgs  or  a  pneumothonix  ;  and  on  the  other  by  [ijercussion  of  a  part  where 
the  vibrations  are  damjjed,  as  the  chest  wall  over  a  pleuritic  effusion  or 
consolidated  lung. 

The  acoustical  theory  of  resonance  has  led  some  authors  to  seek  a 
similar  explanation  for  the  resonance  just  mentioned.  Thus  an  attempt 
has  been  made  to  account  for  the  kind  of  note  olitained  by  percussion 
over  the  lungs,  by  supposing  it  to  he  due  to  the  occurrence  of  resonance 
in  the  larger  bronchial  tubes.  This  theory  is  easily  disproved  by  the  facts 
that  the  lungs  remain  resonant  when  the  larger  bronchial  tubes  are  filled 
with  gelatine  ;  and  that  when  the  alveoli  are  filled  with  coagulum, 
although  the  bronchi  still  contain  air,  the  resonance  is  completely  lost. 
The  resonance  of  the  lungs  indeed,  as  Flint  has  maintained,  is  very  similar 
to  that  of  a  lofif  of  bread,  and  depends  on  the  physical  properties  of  the 
tissue  and  on  the  character  of  the  vibrations  set  up  in  it  by  percussion. 

When  percussion  was  first  practised,  the  part  of  the  bocJy  to  be 
examined  was  struck  directly  by  the  fingers,  or  by  a  small  hammer.  This 
methoii  was  soon  9U|3eraeded  by  that  now  in  vogue,  known  as  mediate 
percussion^  in  which  the  stroke  is  made  by  the  finger  or  fingers  of  one 
hand  upon  a  plate  of  bone  or  other  material,  or  more  commonly  upon  one 
of  the  fingers  of  the  other  hand  applied  to  the  |xirt  of  the  body  under 
examination. 

In  the  analysis   of  the  percussion  sound  as  usually  produced,  then, 
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there  are  three  elements  which  have  to  be  taken  into  conflHSHI^P 
the  sound  produced  by  the  impact  of  the  percussing  finger  on  the  *m 
percussed ;  (/3)  tht)  soirnd  produced  by  the  \ibration  of  the  chevi  inifl  m 
of  the  abdomina!  walla  or  the  whII  of  the  gtoraacb  or  iutestiiiei  ii  tki 
latter  be  tense  ;  (y)  the  sound  produced  by  the  vibration  of  the  lou^m 
of  the  air  in  a  cavity,  such  as  a  tubercular  vomica,  the  pleurmi 
or  intestine,  as  the  case  may  be. 

The  first  sound  will  be  clearly  distinguished  if  one  finger  \m 
in  the  free  air.  It  is  a  noise  of  feeble  intensity  and  indedmte  iHlck  \i 
now,  instf^id  of  percussing  the  finger  in  free  air,  we  do  so  hddii^  iti 
a  little  distance  alnn'e  an  open-mouthed  jar  it  vrM  at  onoe 
evident  that  tlie  sound,  though  still  of  no  great  intensity,  bw 
possessed  of  a  definite  pitch.  If  the  experiment  be  tried  with 
jars  the  pitch  will  be  found  to  vary  with  the  jar  ;  or  if  wat*>r  be  pnumd 
into  a  jar,  the  pitch  of  the  note  produced  by  percussion  of  the  fing^  'Jtif 
its  mouth  will  bo  foiuid  gradually  tu  rise  with  the  level  of  the  tfUcr 
When  the  jar  is  filled  the  percussion  note  is  as  dead  as  it  is  in  fret  m 
Again,  if  one  percusses  over  one's  own  month  slightly  opened  it  wiB  W 
founil  that  a  note  of  a  definite  pitch  is  produced,  which  can  be  altered  ^ 
altering  the  size  of  the  bucail  cavity. 

The  character  which  the  percussion  note  acquires,  when  thus  etimed 
over  the  entrance  to  a  cavity,  is  <lue  to  what  we  have  referred  to  i* 
resonance  properly  so  cjdled.  It  results  from  the  \ibration  of  ibe  air  m 
a  limited  spice  in  a  definite  nrnuTjer,  and  the  percussion  throins  tb«  *ir 
into  a  certain  mode  of  viliration  fixed  by  the  form  of  the  ves^  sul 
produces  a  note  of  definite  pitck 

If  the  jar  be  held  neiir  the  ear,  and  the  corresponding  note  lie 
on  an  instrument,  the  note  will  be  greiitly  intensified.      The  note  ta 
the  jar   speaks   will  difler  slightly  from   that   of   pereussicm,  Wvo%  fc» 
circumstances  which  it  is  unnecessary  to  go  into  here. 

The  point  on  which  I  wish  to  insist  ia  that  the  sound  produoail  arwi 
primarily  frum  the  vibration  of  the  air  in  the  canty,  and  not  fmia  tltol 
of  the  walla  of  the  cavity  ;  although  the  latter  by  their  vibrations  aif 
capihle  of  increasing  and  modifying  the  sound. 

When   the  slightly   distended    stomach    or   a    loop    of   inteeSUM 
percussed,  a  definite  note  is  produced  which  similarly   arisM   frooi  tW 
vibration  of  the  contained  ajr.     The  membnine,  indeed,  being  alad^  tmiil 
in  the  jihysiad  condition  to  prixluce  a  musical  sound. 

In  tlie  case  of  a  suijerficially  situated  cavnty  in  the  lung  the  one 
residt  vdW  be  obtained,  a  clear  note  of  definite  pitch  being  produoeil 

In  the  case  of  a  pneumothorax  the  air  in  the  ca\4t\-  i«iU  have  i 
definite  period  of  viliration  and  produce  a  definite  note,  and  will  comfaiiii 
^vith  the  sound  produced  by  the  vil>ration  of  the  thoracic  wall. 

If  the  lung  be  percusseii  outside  the  body  a  sound  is  produced  wfcidi 
closely  resemiilea  that  of  the  ordinary  thoracic  sound.  The  re^ontal 
character  of  the  note  depends,  as  I  have  already  said,  on  the  spongy  and 
elastic  physical  character  of  the  lung-tissue. 
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^B  The  dnim-like  sound  which  occurs  when  the  pleura  is  filled  wilh  air 
^Bifi  modi  tied,  i\.ii\\  becomes  somewhat  muffled,  when  the  thorucic  cavity 
^Bconttiins  the  fidJy  exp^iuded  liirsg. 

The  altenitiori  which  takes  place  wlien  the  i»leura  is  partly  filled  with 
fluid  is  a  very  iutcresting  oiie^  and  shows  clearly  the  part  taken  by  the 
vibration  of  tlie  lunj^  in  the  production  of   the  percus^iion  note.      In  such 

»a  case,  if  the  upper  part  of  the  ca\  ity  were  orLnjjierl  by  air  intjtcad  of  by 
Itiiig,  the  note  which  would  be  elicited  on  ]jerciis.siou  woidd  l>e  of  much 
higher  pitch  than  if  the  whole  cavity  were  filled  with  air,  and  would 
be  tlistinctly  uuisicaL  Where  the  upper  level  is  ocenpied  by  lung,  the 
same  is  true  ;  the  lung  is  slack,  there  is  no  tension  of  the  kmg-tissue, 
and  the  air  it  contains  vibrates  almost  as  freel}^  as  if  no  hing'tissue 
were   present.      The   note    conseijucnlly   is   high-piteluHl    iilthough    lees 

►  pure,  and  less  distinctly  musical  than  it  would  l>e  in  the  case  of  a 
cavity  of  corresponding  size.  This  peculiarity  in  the  percussinn  note 
above  a  pleuritic  effusion  is  assc»ciated  with  the  name  of  Skoda» 
who  specially  drew  attention  to  it ;  the  note  is  sometimes  f^poken  of 
as  Skod'ik. 

A  variety  of  the  perctission  note  which  is  fref|tiently  referred  to  is 
the  tt/mptuiiik.  This  shouhl  pro|icrly  denote  the  low-pi tche<l  full  note 
which  is  obtained  on  percussion  of  the  abdomen  when  the  intestines  are 
distended.  The  terra,  however,  has  been  by  some  transferred  to  the 
rather  high-pitched  note  elicited  over  a  loop  oi  giit  which  is  not  tlistended. 
This  latter  note  closely  resembles  the  Sk^Klaic  note,  or  that  met  wilh  aver 
a  moderate-sized  superficial  pulmotiary  canity. 

In  the  ease  of  a  cavity  in  the  lung  where  there  is  a  free  com- 
munication with  a  bronchusj  the  percussion  sound  not  infre^juently 
acfjuires  a  character  spoken  of  as  [Hit  Jet d  or  "cracked  pot."  This  is 
geneniily  noticeable  oidy  when  the  percussion  stroke  is  sudden  and 
forcible  and  the  |>aticni  holds  his  tuoiith  open.  The  usual  exphi nation 
given  for  this  modification  of  note  is  that  it  is  duo  to  the  sudden 
expulsion  of  the  air  in  the  cavity  through  the  l>nmc1ms,  which  thus 
givefi  rise  to  a  hissing  or  chinking  soutid  superadded  to  the  ordinary 
percussion  sotmd.  It  may  be  produced  when  there  is  no  cavity  if  the 
walls  be  yielding,  as  in  tlie  ciisc  of  children,  if  the  air  bo  suddenly 
expelled  from  fiart  of  the  lung  l>y  a  sharp  stroke. 

The  great  value  of  the  percussion  Tiote  as  a  physical  sign  depetids  on 
the  definite  information  w4iich,  as  a  ride,  it  gives  about  the  structures 
underlying  the  spot  percussed.  We  know  that  the  only  structureB  of  the 
bo<ly  ca|>able  of  pruilucing  a  resonant  note  are  such  as  contain  air, 
Normally  the  lungs,  the  air-tubes^  the  stomach  and  intestines  only  can 
give  rise  to  a  resonant  note.  Under  abnormal  conditions^  air  in  the 
pleura,  fieritoneum,  or  in  a  cavity  will  prcKluee  altered  resonant  notes. 
When  tlie  note  becomes  dull  we  know^  there  is  little  or  no  air  present 
beneath  the  part  jiercussed.  In  this  way  l>y  percussion  we  are  able  to 
map  out  the  su|>erficial  boundaries  of  tumours,  of  fluid  eff*usions,  or  of 
aolid   organs  surrounded   by  air  containing  viscera.      When   there  is  a 
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cavity^  the  peculiar  quality  already  described  wbich  the  peftroEsir* 
assumes,  helps  in  the  recognition  of  its  existence. 

In  the  practiciil  employment  of  percussion  it  must  be  borne  m  curvi 
that  there  is  no  st^mdard  of  resonance  which  can  be  applied  to  aH  cbm^ 
The  percnssion  note  on  one  side  of  the  che^t  muHt  be  care f ally  campmA 
with  that  on  the  other,  and  also  the  percussion  notes  at  vahoili  pDini 
of  the  same  side  must  be  contrasted. 

Juscultatiotu — Thus  far  we  have  been  dealing  with  the  soutiiii  tAjA 
are  met  Avith  in  percussion.  We  must  now  con&tder  the  90und«  win^ 
are  connected  with  auscultatiorL 

A  large  projwrtion  of  the«e  owe  their  origin  to  the  fnoTeiiMQta  d 
fluids  tkrongli  tubes  and  Ciivitiea.  Such  ai*o  the  bniit«  met  with  in  ds^ 
eased  conditions  either  of  the  valves  of  the  heart  or  of  the  Large  vett^ 
8uch  are  the  normal  respiratory  murmurs  and  the  abiiomial  iCMilili 
ere  pi  tuitions,  or  rhonchi  audil)le  in  disease  ;  such,  again,  are  the  sotuidi  to 
be  heard  on  listening  over  the  stomach  and  intestines. 

Other  suunds  depend  on  the  movements  of  one  surface  on  atioibei;  tl 
the  friction  sounds  of  pleurisy  or  of  pericarditis. 

We  must  therefore  spend  a  lit  tie  time  in  the  considet*;ition  ol  the 
mofle  of  product  ion  of  these  sounds.  To  M.  Chauveau  we  are  tndgUrf 
for  an  elaborate  experimental  study  of  the  conditions  tinder  which  flomidi 
are  prcKluced  by  fluid  moving  through  tubes.  His  conclusiona  may  bt 
sumniiirised  as  follows  : — 

(<f)  No  sound  is  prtxhiced  by  a  fluid  flov^ing  through  a  uniform  tiibi 
or  pissing  from  a  wider  to  a  nan'ower  one,  whatever  be  the  reloeity  of 
flow  or  whatever  be  the  condition  of  the  wall  of  the  tube  as  re^irdi 
smoothness  or  roughness. 

(h)  A  sound  may  \ye  produced  when  a  fluid  flows  from  a  naurowicr  I© 
a  w4der  space,  and  this  sound  ^ill  depend  upon  the  velocity  of  ftow  and 
the  relative  size  of  the  tubes. 

These  residts  are  the  outcome  of  ol>servation  and  experimeiiti,     Tbt 
statement   that  no  murmur  is  prwluced  in  passing  from  a  wider  to  a 
narrower  tube  has  been  shown  by  Bergeon  to  be  too  general.     If 
narrower  tulte  have  a  lip  projecting  into  the  larger  one  it  is  capable,  tmkcl 
certJiin  conditions  as  to  rate  of  flow,  of  producing  a  bruit. 

With  this  exception  the  laws  of  Chauveau  may  be  accepted  a^  tnit 
and  eapiible  of  general  application. 

The  cause  of  the  sound  produced  by  a  flow  from  a  mirrow  to  a  dilaled 
part  is  the  formation  of  what  is  called  a/t/u/  irj«,  that  is,  a  small  poftiea 
of  the  fluid  is  set  into  \ibration  by  the  physical  conditions  under 
it  is  placed.      If  now  we  apply  these  laws  t^i  the  flow   of    blood   in 
vascular  system  we  can  state  under  what  circumstances  hniiu  m-UI  arise.   I 

The  flow  of  bloinl  through  the  arteries  will  oniinarily  be  unattetided 
with  sound.  If,  however,  pressure  be  exerted  on  the  wall  of  an  arterf, 
so  as  to  flatten  it,  a  nmrmur  will  be  produced  at  once  by  the  blood 
flowing  through  the  artificially  narrowed  portion  to  the  wider  part  be- 
yond. 
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In  aneurysmal  dilatation,  a  bniit  may  be  produced  by  the  passage  of 
tbe  blocKl  ihrongh  tlie  dilated  portion. 

Similarly  in  the  case  of  the  veins  no  sound  will  ordinarily  accompitny 
tbe  flow  of  the  blood.  Prossure  on  one  of  the  larger  veins,  bowever, 
diminishing  the  hiraen  without  stopping  the  How,  will  procluce  the 
physical  condition  rei^uisite  for  the  production  of  a  mummr.  The  exist- 
ence of  a  communiciition  between  an  artery  and  a  vein  will  also  be  capable 
of  producing  a  murmui'. 

As  regards  the  heart  and  its  valves,  the  relation  of  tbe  oriiiceR,  tbe 
cavities,  and  the  gro4it  vessels  is  such  that  ordinarily  no  biuit  is  prijduced 
by  the  motion  of  the  blixjd  itself.  Wlien  the  aortic  vahe  is  lianowcd,  or 
the  aorta  dihited  jnst  beyond  thu  valve,  then  the  pjissiigo  of  blood  through 
the  vaive  will  be  acconipanietl  by  a  murmur  whenever  the  velocity  is 
great  enough.  The  same  will  be  tiiie  in  tbe  case  of  narrowing  of  the 
mitJ-a!  or  tricuspid  valves. 

When  a  chink  is  left  in  a  valve,  through  imperfect  closing,  so  that  a 
stream  of  blood  irickles  back  in  the  contrary  direction,  the  physicid  con- 
dition for  tbe  production  of  a  murmur  is  again  satisfied. 

Communicfitions  between  the  auricles  or  between  the  ventricles  will 
aleo  obviously  admit  of  the  generation  of  nuirrours. 

Next  let  us  consider  how  and  where  bruits  can  be  produced  by  the 
movements  of  air  in  the  respiratory  passages. 

(i.)  In  inspir-ation  a  bruit  may  be  lutHluced  at  tbe  external  nares  or 
nasopharyngeid  openings ;  at  the  month  ;  at  the  glottis,  and,  as  some 
think,  also  at  tbe  termination  of  the  bronchiole  in  the  alveolus.  It  is 
only  with  regard  to  the  production  of  sound  by  the  influx  of  air  into  the 
alveolus  that  any  quastion  can  arise.  On  this  point  there  is  some  differ- 
ence of  opijiion,  most  authoj^  believing  firmly  in  tJie  existence  of  an 
alveolar  sound,  wliile  others  hold  that  no  sound  can  be  produced  in  this  way, 
AVhen  we  consider  the  small,  almost  microscopic,  size  of  the  alveolns  and 
of  the  bronchiole  leiiding  to  it,  the  sligbtnessof  the  cunont  of  air  and  the 
small  velocity  with  which  it  can  enter  the  alveolus,  theoretical  reasons 
app^3ar  very  strongly  to  neg?itive  the  possibility  of  any  soiuid  being  pro- 
duced in  this  -^wy,  Tlie  experiments  of  Chauveiiu  and  othei-s,  however, 
seem  clearly  to  have  established  the  fact  that  experimental  obliteration  of 
the  glottic  sounds  does  not  annul  tbe  inspiratory  sound  heard  by  auscul- 
tiition  over  the  lungs.  We  are  therefore  forced  to  sitlc  with  the  majority 
in  admitting  the  existence  of  an  alveolar  inspiratory  suund  resulting  from 
the  formation  of  innumerable  small  fluid  veins. 

(ii.)  In  expimtion  a  bruit  can  !h3  prtxluced  in  the  same  situations  as 
in  inspiration  except  at  the  hu?t-mentioned^the  alveoh. 

Further  consideration  of  these  luiuts  must  be  reserved  until  we  come 
to  deal  with  the  subject  of  the  conduction  of  sound. 

\Vc  must  next  discuss  what  elfcets  pathological  conditions*  snch  as 
oonsoli*lition  of  a  portion  of  lung,  can  have  in  the  production  of  sound  in 
respiration. 

In  the  case  of  consolidation^  where  the  alveoli  of  a  portion  of  the  lung 
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are  conipk'tely  filled  with  exudation^  it  is  obvious  no  air  cut  mus  m 
leuve  tlio  att'ected  part.  Whatever  sounds,  then,  are  audible  uT«r  miA  t 
coiiaolidated  area  must  be  conducted  from  other  parte.  That  portkn  d 
the  inspiratory  bruit  due  to  entrance  of  the  air  into  the  alveoli  wffl  W 
abolished.  Is  it  possible  that  the  passage  of  the  air  to  a.nd  fro  over  tit 
end  of  the  tube  leiiding  to  the  eonsolidated  part  might  prodaceamttrmiirT 
Theoretically  this  in  possible  ;  but  it  has  KH?en  shown  exp^rimentmOj  tkit 
if  it  occur  at  all  it  is  to  bo  slight  an  extent  that  in  pmctice  it  nmj  W 
neglected.  Probiibly  the  volume  of  air  and  the  velocity  witb  whkik  ft 
moves  are  bo  small  that  ordinarily  no  miirmur  is  produced. 

In  what  way  will  the  existence  of  a  cavity  in  the  luug  t&floeiiee  tit 
production  of  sound  ? 

Here  an  ini|M>rtant  secondary  question  arises^ — ^thc  theotyof  retoomi 
which  has  already  been  cor^sidered  in  part  when  dealing  with  perauniBi  j 
The  resonating  ju-operty  of  a  cavity  will  materiall y  modify  not  only  t^iw 
sounds  produced  in  the  cavity  but  also  those  reaching  it.      There  may  f^  ™ 
nuiy  not  be  entrance  of  air  inti*  the  cavity  and  issue  from  it.     Air  m? 
be  drawn  int^*  the  cavity  during  inspiration  by  the  expansion  of  iu  v&lk, 
and  expciled  during  expiration  by  th»^ir  retn^ction  ;  or  the  walU  mmj  \m 
perfectly  rigid  und  inea|wble  of  movement.     The  entraneo  of  air  into  tit 
cavity  will  be  attended  with  the  ff>rmaLion  of  a  duid  vein  and  the  pw^, 
duction  of  a  murmur,  but  its  issue  will  not. 

In  the  case  wliere  air  is  forcibly  expelled  from  a  cavity^ 
happens  iluring  coughing,  the  succeeding  inspiration  may  bo  . 
by  a  distinct  suction-sound  produced  by  the  sudden  inniah  of  air  into  tkt ' 
cavity. 

The  tliscussjon  of  the  mollification  both  in  conducted  sounds  and  a 
somids  locally  produced  in  the  wtvity  will  be  more  appropriate  aftisr  we 
have  fully  considered  the  subject  of  conduction. 

We  have  next  to  consider  what  sounds  owe  their  ori^'n  to  the  pr^ 
sencc  of  secretions  in  the  respiratory  tubes :  (i.)  what  will  be  the  effect  of  tbf 
presence  of  a  nia,ss  of  mucus  or  thick  secretion  in  one  of  the  larger  lohci. 

This  condition  will  pnjduce  a  local  narrowing  in    the    cjtlibro  of  tlw 
tube,  and  therefore  a  murmur  may  occur  both  with  inspiration  and  «• 
piration.     If  the  secretion  be  viscid^  a  projecting  tongue  may  be  fo 
capable  of  moving  backwards  and  forwartis  and  of  giving  rise  to  a  eiiwriajl 
sound.      It  h  ol)vioU8ly  in  the  larger  tubes  ordy  that  such  anunds  can  U] 
prodticed  ;  they  arc  generally  described  as  rhonchi^  and   are   often  d»- j 
tinctly  rausicaL 

(ii.)  The  presence  of  thin  secretion  through  which  air  can  InibMe  wiHJ 
pnxluce  quite  a  diflerent  sound.  This  will  nearly  always  occur  in  tit* j 
medium-sized  ttil>c*8 ;  in  the  smaller  tubes  a  plug  of  mucus  would  bt 
suHieient  to  pre\'ent  the  entrance  of  air  altogether.  Fn>m  its  nnxk  d 
production  such  a  sound  will  generally  be  of  a  crackling  i^harmcter,  in 
which  case  it  goes  }>y  the  name  of  crepitation.  The  diflTerent  kindi  of 
crcpitati**nji  deprnd  printipally  on  rcsonauLe,  and  also  on  the  nature  <i 
the  tissues  through  which  the  sounds  are  conduct^. 


ind  tb«  Jt^^ 
accompiBml 


I 
I 
I 


The  productinn  of  sounds  by  the  passage  of  liquid  and  air  along  the 
alimentary  canal  need  not  dotaiii  us  long.  Such  sounds  are  similar  to 
those  we  have  been  coosideririg  ;  but  from  the  size  of  the  tubes  and  the 
relative  proportiona  of  air  and  hquid  they  will  be  of  a  very  different 
quality,  ami  are  more  properly  described  as  gurgling  Rounds.  Sometimes 
they  are  so  loud  that  they  are  audible  at  some  distance  from  the  patient. 

Mention  must  be  made  of  the  splash in|T  aoinids  which  may  be  pro- 
duced by  shaking  the  patient,  when  air  and  liquid  are  simultaneously 
present  in  the  pleura.  This  succussion  sound,  the  ongin  of  which  is 
sufficiently  obvious,  is  specially  interesting  as  having  been  obser\^ed  by 
Hippocrates, 

The  rubbing  of  two  roughened  surfaces  together  profbices  what  is 
appropnately  called  a  friction  sound.  It  is  generally  met  with  in  the  case 
of  pluurisy  or  pericarditis  ;  Imt  it  may  also  occur  over  any  of  the  larger 
viscera  when  the  peritoneum  is  roughened. 

It  is  siiid  that  in  the  case  of  the  smaller  bronchi  or  alveoli  crepitation 
flonnds  may  bo  produced  by  the  separation  of  surfaces  previously  in  con- 
tact, and  it  is  quite  conceivable  that  this  may  sometimes  occur. 

IL  The  conduetion  of  sound, — The  following  may  be  stated  as  the 
laws  which  govern  the  conduction  of  sound  so  far  as  our  subject  is 
concerned. 

(a)  Bound  emanating  from  a  single  source  in  a  uniform  medium 
diminishes  in  intensity  according  to  the  law  of  the  inverse  square  of  the 
distance.  The  same  amount  of  energy  acts  on  sni-faces  whose  areas 
increase  as  the  square  of  the  distance.  Thus  if  I  l*e  the  intensity  of 
the  sound,  d  the  distance  of  the  source,  E  the  amount  of  energy  it  gives 
out,  we  have 

or 

r     ^ 

(J)  Sounds  are  conducted  by  liquid  and  solid  media  as  well  as  by  air. 
The  same  law  is  followed  as  regards  intensity  as  long  its  the  media  remain 
uniform.  The  velocity  with  which  sound  travels  varies  with  the  medium 
in  which  it  is  propagated. 

(c)  When  sound  travelling  in  one  medium  me  eta  the  boiuidary  of 
another  medium  it  is  pirtly  reflected  and  partly  transmittetL  S**und 
propagated  in  a  medium  such  as  air  is  very  badly  transmitted  to  another 
of  a  very  different  character,  such  as  a  liquid  or  a  solid. 

(d)  When  sounds  are  produce<l  hy  the  movements  of  fluids  throucrh 
oriiiceiS  they  are  best  conducted  in  the  direction  in  which  the  currents 
flow. 

(if)  Sounds  may  be  conducted  to  great  distances  l>y  tubes,  rods,  or 
wires,  by  means  of  which  dissipation  of  energy  is  prevented.  The 
sectional  area  remaining  practically  the  same,  the  law  of  the  inverse 
square  does  not  come  into  operation.     In  the  case  of  the  tube,  the  sound 


662 


SYSTEAf  OF  MEDICINE 


is  conducted  hy  tho  air  in  iU  mt^nov  and  not  as  a  rule  by  itA' 
The  walls  of  the  tul>e  niiist  be  of  siitiicietit  thickness  to  prevetit  0litr|j 
leaving  it  transversely.  In  the  case  of  the  rod  and  wire  the  sotind  ii 
conveyed  diiTctly  along  the  wood  or  metal  of  which  they  are  compoaoi 

A  tube  is  specially  adapted  for  the  conduction  of  sounds  of  towlM 
tensity,  such  as  whirpered  voice  sounds,  breath  soiuids  and  ^><^|^| 
murmurs.  As  is  well  known,  the  speaking-tube  will  couduct  the  whiipi^l 
voice  a  long  distance.  ^| 

Stethoscopes  are  either  solid  rods,  or  tubes,  with  end-pieeea  for  a^ 
cation  to  the  surface  of  the  body,  and  ear -pieces  for  appoiilioa  to 
the  ear. 

The  tubular  form  is  nearly  always  used  at  the   present  tima    Tbt 
tube  may  lie  made  of  some  rigid  material  such  as  wood  or   meUil,  or  q( 
flome  soft  mateiial  such  aa  india-rublier.     The  ear  piece    ta&j  be  i^||H 
adapted  for  one  ear  only  ;  or  doul>le,  so  that  both  ears  may  be  empk^H 
simultaneously,  the  sound  being  conducted  by  a  tul>e  to  each  ear. 

We  are  now  in  a  position  to  inquire  how  sounds  produced  in  Uia ^ 
terior  of  the  body  are  conducted  to  the  surface,  ^| 

First,  let  U8  consider  the  sounds  which  are  to  be  heard  on  ansaiMH 
ing  the  trachea.     From  what  hjis  already  been  said  as  to  the  produet^| 
of  sound  it  is  clear  that  in  this  case,  luider  ordinary  cireumsUuiees,  ^| 
glottic  breath  sounds  only  will  be  audible.     The  sounds  produced  at  iV 
glottis  will  be  modified  by  resonance  in  the  tracheal  cavity.     Their  tib 
tensity  is  thereby  incrc-ased,  and  they  will  acquire  a  character  peculkr  to 
the  resonating  ciivity  into  which  they  are  conducted.     Expiration  mod  in- 
spiration will  bo  about  equally  loud,  and  possessed  of  a  harsh   Mowigf 
character.     To  the  glottic  l)reath  sounds,  as  audible  over  the  tmcbaa  m 
one  of  the  larger  tubes,  the  name  of  ^''tulmlar  hrmthing"  has  been  given. 

Next  let  us  consider  the  conduction  of  the  breath  sounds  to  the  lungi 
and  thence  to  the  surface  of  the  body.  The  sounds  are  of  such  fetUs 
intensity  that  they  are  inaudible  unless  the  ear  be  applied  close  to 
chest  wall,  or  diffusion  be  prevented  by  the  interposition  of  a  at 
between  the  latter  and  the  ear. 

We  shall  take  it  for  granted  that  the  sounds  ordinarily  heard  orar 
the  lungs  are  the  sounds  proihiced  at  the  glottis  modified  by  eonductjoii, 
and  supplemented  by  the  sormtls  produced  at  inspiration  by  the  eDtranes 
of  air  into  the  alveoli.  With  the  Itmgs  in  the  ordinary  condjtion  ihi 
law  of  the  inverse  square  will  be  very  approximately  true.     The 

tubes,   thin- walled   themselves  and   surrounded   on  every  side   by  '     

walled  air-celts  with  which  the}"  freely  communicate,  do  not  answer  tht 
purpose  of  preventing  the  general  diffusion  of  sound.  The  consequenee 
is  that  if  we  take  the  main  bronchus  as  a  centre,  and  describe  a  serifii  of 
spheres  round  it,  we  shall  hai'e  a  series  of  surfaces  over  which  the  in- 
tensity  of  the  glottic  sounds  will,  approximately,  vary  inversely  as  ths 
radius.  The  glottic  sounds  should,  therefore,  be  better  audible  when  the 
chest  walls  are  thin,  when  the  pleimi  is  not  thickened,  and  the  nearer  the 
point  of  auscultation  to  the  main  bronchi. 
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The  sounds  produced  l>y  the  entrance  of  air  into  the  alveoli  should 
everywhere  be  of  about  the  same  intensity.  The  result  of  these  two 
sources  of  sound  is  to  make  the  inspiratory  sound  considerably  longer 
and  louder  than  is  the  expiratory. 

Consolidation  of  the  lung  acts  in  two  ways — 

(i,)  As  no  air  enters  the  alveoli  of  the  atfected  part  the  alveolar  part 
of  the  respiratory  murmur  iWll  bo  abolished. 

(ii.)  The  alveoli  being  filled  with  exudation,  the  glottic  sounds  will 
be  much  more  perfectly  conducted  along  the  tubes,  the  dissipation  of 
sound  which  occurred  through  the  free  communication  of  the  tubes  with 
the  air  spaces  being  prevented.  The  result  is  that  the  glottic  sounds  are 
distinctly  conducted  to  the  surface,  and  are  un mingled  with  any  sounds 
of  local  origin. 

The  explanation  we  have  given  assumes  the  continued  patency  of  the 
tubes,  the  alveoli  alone  being  blocked.  If  the  tubes  also  are  blocked,  not 
only  will  the  consolidated  lung  not  prove  a  better  conductor  thau  normal 
lung,  but  indeed  it  will  not  conduct  quite  so  well,  as  has  been  shown  ex- 
perimentally* In  this  ca^e  the  breath  sounds  will  be  either  very  faintly 
tubular  or  entirely  absent. 

When  the  Inng  is  collapsed,  the  tuljes  arc  flattened  and  partially 
obstructed.  Collapse  will,  however,  bring  al>ont  a  r«-*sult  which  con- 
solidation does  not ;  and  that  is  the  approximatitm  of  the  larger  bronchi 
and  the  surface,  as  the  result  of  which  tubular  breathing  may  be  more  or 
less  clearly  audible.  In  some  cases  the  breath  sounds  may  be  entirely 
suppressed. 

Empliyseraa  is  a  condition  in  which,  through  dilatation  of  the  alveoli 
and  impairment  of  their  elasticity,  a  lessoned  amount  of  air  enters  and 
leiives  the  bmgs.  The  alveolar  part  of  the  respiratory  sound  is  there- 
fore diminished,  while  there  is  increased  dissipation  of  the  glottic 
part. 

'VMien  a  birgc  bronchus  is  blocked  by  a  foreign  body,  or  is  completely 
obstructed  by  external  preasiu*e,  the  only  sounds  which  can  reach  the  ear 
must  come  from  the  tubes  on  the  laryngeal  side  of  the  obstruction. 
These,  from  the  nature  of  the  case,  will  be  very  badly  conducted,  and  will 
be  almost,  if  not  quite,  inaudible* 

The  presence  of  a  cavity  in  the  hmg,  communicating  freely  with  a 
bronchus,  will  make  an  important  mod iti cation  in  the  sounds. 

(a)  Suppose  air  neither  enters  nor  leaves  the  cavity  during  respiration. 
The  dense  walls  of  the  cavity  will  prevent  the  diffusion  of  the  sounds 
conducted  from  the  bronchus ;  they  can  therefore  reach  the  ear  with  in- 
creaaed  distinctness. 

(^)  Practically  in  most  cases  air  will  enter  and  leave  the  cavity  dur- 
ing respiration.  We  already  have  considered  what  eflect  this  will  have 
on  the  protlm'tion  of  sounds. 

Sometimes  the  amount  of  air  entering  will  be  so  small  that  the  sound 
60  produced  may  be  neglected.  The  glottic  inspiratory  sound  may  thus 
be  augmented  by  the  whiffy  if  any,  produced  by  the  entrance  of  air  into 


664 


SYSTEM  OF  MEDICINE 


the  cavity,  while  no  alteration  will  take  place   in    the  cxpiratorr 
which  will  })e  purely  conducted  glottic. 

Frequently  it  will  be  <|mte  impossible  to  say  from  the  dimrtg  itf 
the  breJith  sounds  wlu'ther  we  are  dealing  with  consulidi&ted  Itic^  per- 
meated liy  patent  or  dilated  bronchi,  or  with  a  cavitj.  The  brauh  mmji 
audible  over  a  cavity  may,  however,  have  a  certain  difttifictiTd  chanetis; 
in  which  case  they  are  frequently  spoken  of  as  cckvermmB  or  m^lirie 
This  quality  is  like  that  resulting  from  blowing  over  «  boitile  or  |0 
It  has  been  explained  as  due  to  resonance  or  to  reflectioa  ol  tlie  looo^ 
at  the  walls  of  the  cavity. 

In  discussing  the  percussion  note  %re  pointed  out  that  'va  th©  CMtflfi 
cavity  the  air  contained  by  it  is  capable  of  vibrating  so  a»  to  ppodnot  i 
note  possessed  of  a  definite  musical  pitch,  although  of  no  ;;reftt  iiitiifli| 
unless  the  vibration  setting  it  in  motion  be  correspondingly  j^fm>  la 
the  same  way  any  soiinda  conducted  to  the  cavity  or  prodttced  m  tli 
cavity  will,  when  it  is  of  sufficient  size  and  of  definite  shape,  take  on  tW 
note  quality  peculiar  to  the  cavity.  The  breath  sounds  wrll  then  lopirt 
that  peculiar  resonance  quality  which  gives  pilch  and  timbre  to  them,  aid 
makes  them  cavernous  or  amphoric. 

In  the  same  way  this  property  of  resonating  will  give  the  dieinar 
cavity  qmility  to  sounds  otherwise  essentially  unmusical,  such  as  creplBi- 
lions.  In  the  case  of  a  large  cavity,  such  as  a  pneuinatlioras*  <ir  on 
involving  the  greater  part  of  a  lung,  the  corresjwnding  sounds  wiB  b 
proportionally  loud  and  will  have  definite  musical  pitch.  In  this  mt^ 
crepitiitions  frequently  acquire  a  metallic  character. 

Of  the  same  nature  is  the  htU  smmd  or  bruit  d'mrain,  T\m 
observed  when  percussion  is  employed  over  a  large  ca%*ity,  or  a  ftufism^ 
thorax,  by  means  of  two  coins,  one  of  which  is  held  in  contact  with  ikft 
chest  and  is  percussed  with  the  other.  The  sound  so  produced  excitv 
resonance  in  the  cavity,  and  a  peculiar  metallic  cUuk  may  be  hoard  m 
auscultation  with  the  stethoscope. 

What  is  the  effect  of  i^uid  in  the  pleura  on  the  condnctiofi  of 
breath  sounds  ? 

1st.  Fluid  in  the  pleura  is  necessarily  attended  with  collapaa  of  lit 
part  of  the  iung  subjected  to  the  pressure  of  the  fluid,  and  cofiaetpitfliltf 
the  only  sounds  which  can  be  audible  will  bta  conducted  glottic. 

2nd.  The  interposition  of  a  layer  of  fluid  between  the  htfig  aod  tbt 
surface  will  inidoubtedly  cut  off  a  considerable  portion  of  the  somid^  and 
may  succeed  in  cutting  it  off  altogether. 

In  ordinary  cases,  at  the  upper  margin  of  the  fluid  the  breath  §auA 
will  be  faintly  tubular;  at  the  lower  part  they  wiU  be  almost,  if  sot 
quite,  annulled. 

In  the  ease  of  air  in  the  pleura,  the  problem  will  diflfer  aceordtng  if 
there  is  or  is  not  a  fairly  free  comnjimiciition  with  a  bronchus.  lo  thf 
absence  of  adhesions  the  lung  becomes  collapsed.  Whatever  soimdf  aft 
heard  will  be  purely  coudncted  glottic.  If  the  communication  of  the 
with  the  pleural  cavity  be  free,  then  tubular  breath  sounds, 
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K)y  resonance  and  probaldy  thereby  investerl  with  metallic  ijiialitj,  ivil] 
■be  audible.  If,  on  the  other  hand,  commimicjition  with  the  bronchi  have 
■ceased,  then  such  breath  sounds  as  may  be  audible  will  be  extremely 
neeble. 

I  We  may  now  consider  very  briefly  what  laws  govern  the  conduction 
of  the  spoken  and  whispered  voit-e  sounds  to  the  surface  of  the  chest. 
The  spoken  voice  sounds  are  pnxiucL-d  at  the  larynx,  and  are  modified 
anrl  augmented  by  resonance  in  the  cavities  of  the  mouth  and  nose.  The 
whispered  sotinds  are  prmluced  by  the  lips,  tongue,  etc,  and  not  at  the 
larynx.  We  have  already  observed  that  whispered  sounds  are  exceed- 
ingly well  conducted  by  means  of  tul>es.  It  therefore  happens  that 
whatsoever  promotes  the  conduction  of  the  laryngeal  breath  sounrls  will 
similarly  assist  the  conduction  of  the  whispered  sound.  Ordinarily  the 
whisper  will  be  very  little  audible  over  the  chest  wall  It  will  be  well 
conducted^  however,  wherever  there  is  underlying  consolidation  with 
patent  bronchial  tubes  or  a  cavity  opening  into  a  bronchus  :  in  the  latter 
case  it  may  ac<iuire  the  cavernous  quality.  It  may  be  audible  over  the 
upper  part  of  an  effusion,  but  will  be  absent  at  the  lower  part. 

The    spoken   voice   sounds  will   be  conducted  well   or   badly   under 

^ similar  circumstances.  As  they  are  of  considerable  intensity  they  have 
^the  power  of  throwing  into  vibration  the  tissue  through  which  they  are 
conducted.  In  the  case  of  consolidation  of  the  lung-tissue  with  patent 
bronchi,  in  consequence  of  the  increased  conduction  of  the  voice  sounds 
there  will  be  increased  vibration,  which  can  be  distinctly  felt  on  the 
Burface  on  ap[ilication  of  the  hand.  The  opposite  is  the  case  where  there 
is  effusion  of  fluid.  The  voice  sounds  are  then  b.*dly  transmitted,  and 
the  vocal  fremitus  to  be  felt  by  the  hand  le  greatly  diminished,  or  may 
be  absent  altogether. 

Here  I  must  refer  very  briefly  to  a  modification  of  the  voice  sounds 
which  is  sometimes  observed  in  cases  of  pleural  effusion.  When  auscul- 
tation of  the  voice  is  practised  about  the  upper  level  of  the  fluid  it  is 
found  that  it  has  acquired  a  peculiar  bleating  quality  ;  a  modification 
usually  sptrken  of  as  mgophfmfj.  No  completely  satisfactory  explanation 
of  this  phenomenon  luis  yet  lieen  given.  The  explanation  most  generally 
received  is  that  of  the  late  Dr.  Stone,  who  found  that  when  a  pure  tone 
was  produced  by  the  patient  by  means  of  a  pitch-pipe  there  was  no 
iBgophony.  The  ordirjary  spoken  voice  is  a  compound  sound  composed 
of  fundamental  tones  and  their  harmonics.  Low  tones  are  known  to 
travel  from  air  to  liquid  with  greater  diflictdty  than  higher  tones,  A 
sound  composed  of  a  tone  and  harmonics  will  lie  altered  on  (Mssing 
through  the  fluid  by  the  deadening  of  the  fundamental,  the  higher  har- 
monics in  consequence  becoming  relatively  louder. 

On  the  conduction  of  the  adventitious  sounds,  such  as  rhonchus  and 
crepitaikm^  only  a  few^  words  are  necessary.  Rhonchi,  being  produced  in 
the  larger  tubes,  usually  in  the  trachea^  will  be  audible  all  over  the  chest 
wall  C  re  pi  tuitions,  on  the  other  hand,  arising  in  the  smaller  tul»cs  will^ 
as  a  rule,  be  audible  only  over  the  h'mitcd  portion  which  is  supplied  by 
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these  tubes.  As  crepitntioTis  usually  arise  tinder  conditi<m$  wliadi  m 
associated  with  consolidation,  the  former  are  generally  eondiictod 
to  the  surface,  for  the  same  reason  that  the  breath  and  voice 
so  distinctly  conducted.  When  a  cavity  exists,  crepitatioiis  exdti  R» 
nance,  and  then  frequently  acquire  a  metallic  character. 

In  the  consideraiion  of  the  heart  sounds^  normal  and  otlierwi»t,  iW 
question  of  conduction  is  not  of  so  much  importance,  and  the  Uw»  vkkl 
govern  their  conduction  need  not  detain  us  long.  Marmnr*  prDdoeed  bf 
the  formation  of  fluid  veins  are  conducted  in  the  direction  of  the  eurmi 
Hence  the  murmur  due  to  mitral  incompetence  is  conducted  toinuib  tb 
left  auricle,  and  is  therefore  generally  audible  towards  the  axilk  livd 
as  at  the  apex  of  the  heart  The  murniur  due  to  aortic  atdiUMil  viD  k 
audible  not  only  at  the  base  of  the  heart  but  also  in  the  direction  of  ibl 
great  vessels.  The  murmtir  due  to  aortic  incompetenoe  will  ht  tmt 
ducted  down  the  left  ventricle,  and  often  be  well  heard  along  tk^  lA 
bonier  of  the  sternum. 

The  heart  sounds  will  often  be  well  heard  over  a  palmonarjr  ointj  m 
consolidation,  in  the  case  of  the  cavnty  being  augmented  by  rnmninni 
In  such  cases  the  cavity  or  consolidated  lung  must  be  doseljr  eoniiMtad 
with  the  heart  or  great  vessels. 

Friction  sounds,  such  as  those  of  pleurisy  and  pericarditii^  are  ifatMh 
superficial,  and  their  conduction  is  a  very  simple  matter.  Thejr  «• 
usually  audible  at  antl  nettr  the  place  of  productiun. 

The  recent  discovery  of  the  RonUten  rai^s  has  greatly  ejctend^d  At 
possible  range  of  vision  as  regards  the  interior  of  the  body.  It 
actually  see  internal  structures,  their  shadows  may  sometimes  be 
nsible.  This  depends  upon  the  fact  that  when  the  rays  paas  throogit  i 
body  of  varying  density,  the  denser  prirta  offer  more  obstruction  vo  tin 
passage  of  the  rays  than  the  rarer,  and  thus  cast  shadours  which  mar  ^ 
made  visible  on  a  sensitive  screen  or  be  permanently  recorded  oo  a 
photographic  plate. 

In  the  case  of  the  hands  and  feet,  where  the  parts  are  thin,  the  bowi 
cast  well-defined  shadows,  and  thus  are  clearly  shown  on  the  srreen  er  i» 
a  photograph.  Foreign  bodies  in  such  parts  may  also  bo  rdadilj  oi^ 
manife^L 

Where  the  parts  are  thick,  as  in  the  case  of  the  thorax  and  ahdouMB, 
the  shadows  are  ranch  less  well  defitied,  but  broad  effects  mtky  be  obtstDfd. 
Thus  the  healthy  hing  is  very  transparent  to  the  rays  as  compand  inil 
a  consolidated  lung,  a  new  growth,  a  pleural  effusion,  or  a  hydatid  cTft 
The  latt«  r,  therefore,  may  give  evidence  of  their  preaence  hv  oiatinf 
relatively  darker  shadows  on  the  screen.  The  presence  of  an  aneurjrsa 
with  its  puls;itions  may  similarly  be  revealed  by  the  shadow  it  cmU 
The  application  to  the  ihvestigaiion  of  al>dominai  diaoaies  presenta  greit 
difficulties  which  have  not  yet  been  surmounted. 

It  may  be  pointed  out,  in  connection  with  what  has  been  said  relattti| 
to  percussion,  that  dulnesa  on  percussion  goes  along  with  bad  tranamtaiioil 
of  the  Kontgen  rays,  while  resonance  is  accompanied  by  good  t\ 
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Thus  it  is  found  that,  as  a  rule,  wherever  there  is  dulness  to  percussion 
there  is  shadow  as  compared  with  areas  in  which  there  is  resonance ;  the 
intensity  of  the  shadow  being  proportional  to  the  degree  of  dulness. 

Hector  W.  G.  Mackenzie, 
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I.— DISEASES  OF  THE   NOSE 


RHiNOiiCopT : 

AcL  TK  Rbinitts; 

Chhosh:  Hyj'Ektrophic  Rhinitis: 

CliHt>SlC  ATKufHU^  KuiNrii«  : 

PCHULKNT  RuiMTtSJ  : 

Membra \'or»j  etc.,  Rhinitis  : 

EiT^TAXia : 

TLBEitcvLoais: 

Liprs : 

Syphilis:—?,  de  Huvilknd  Hall. 

New  CiiiiiWTHii : 

Bone  Affe<  TiuNts : — Grevillfl  MacDonald. 

RKISngrLEilf^MA  : 

Glandekb  :— F.  de  HavQland  Hull. 


NEriiosKs*      Felix  Seaion   and  Watson 
Williiima. 

FoREltlff  BODLES  : 

RaiNOLiTus  : 

Maooots  :— F.  de  Havilland  HaU. 

DliiEASE^     oK     AccXi$«OKY     SlKUfiBA. 

G  re  villi*  MiicDonald. 
NasO'I^hauvnueal  Ca'iakrh  : 

SYPlilL,.  )o*^A.O-PHAETl.X:^ 

F.  dt  Havilland  Hall. 
Ai>ENoii>  Vegetations,     Felix  Semon 
and  Wataon  Wiiliama, 


Rhinoscopy. — Anterior  rhinoscopy  is  the  name  applied  to  the  examina- 
tion of  the  anterior  narejs,  and  posterior  rhinoscopy  to  the  exaniiniition 
of  the  naso  pharynx  and  pusti^rior  naros. 

For  rhirio.^copy  the  same  reflector  and  sonrce  of  illumination  are 
employed  a.^  for  laryngoscopy.  In  examining  the  anterior  narea  Yarious 
kinds  of  specula  are  used  for  dilating  the  nostril;  the  most  convenient  is 
Duplay's  hivalve  speculum.  The  examination  of  the  noa^  is  much 
facilitated  hy  a ji plying  a  20  per  cent  solution  of  cocaine  to  the  interior  of 
the  nostril,  as  in  consequence  of  the  astritigent  action  of  the  drug  on 
the  niucoua  memlnane  a  much  better  view  is  obtained  of  the  posterior 
part  of  the  nasjd  pass^igcs.  The  arldition  of  resorcin  to  cocaine — in  the 
proj>ortioii  of  1  to  2 — diminishes  the  toxic  ami  increases  the  amesthetic 
effect.  In  the  methmlieid  exiinn nation  of  the  nose  the  condition  of  the 
mucous  membrane  and  the  presence  and  apparent  source  of  any  discharge 
should  first  Ijc  noted  ;  then  attention  should  he  directed  to  the  Ininy  and 
airtilaginous  framework  of  the  nose,  to  deviations  of  the  septum,  and  to 
any  spurs  und  crests  on  it:  finally,  the  presence  of  new  growths  and 
their  points  of  origin  should  he  rccogrdset!, 

t^or  the  examination  of  the  naso  pharynx  and  posterior  nares  a 
tongue  depresBor  and  a  rhinoscope  are  necesa^iry.  MicheFa  instrument 
is  the  most  convenient  form  of  the  latter.  A  cune  of  h'ght  should  he 
thrown  on  the  posterior  wall  of  the  pharynx  by  means  of  the  laryngeal 
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reRecfor,  the  tongue  should   then  be  depressed  by  a  »iiiubk  deprMK   I 
and  the  rhirioscofx^    thi^  niirrur  having  been    tirst   wam^cd,  tatitiiBaid   | 
behind  the  soft  palate.      When  in  position  the    tri^er  ehouM  bp  \\%mtk 
8o  a.s  to  elevate  the  mirror.     Three  main  diHicukied  are  tnet  vitk  n 
posterior  rhinoscopy  :  (i.)  A  hfird  pakt^  which  extetitls  »o  hkx  Wk  tin 
there  is  no  room  for  the  in  trod  act  ion  of  the  nurror  ;  riL)  A  brood  ju«i^ 
soft  palate  with  a  long  uvnk  ;  (iii.)  The  instinctive  drawing  backwuiliail 
upwards   of    the  soft  jialate  on   the  intfodnction  of   the  mirrar.     TW  j 
hrst  eonditioDj  which  is  fortunately  rare,  presents  an  itif^iipcrmlklfi  ubHieii  \ 
to  rhinoscopy;   the  second  va\A  third  may  be  overcome   by  t!i«  tiift(4& 
cocaine  spraVt  and  a  little  pructice.      Various  hookB  iind  snan-s  Ifcif e  l«ci 
devised  for  pulling  the  soft  palate  forward,  but  more  will  be  aoooB|iliiU 
by  jiatience  th:i(i  by  means  of  this  kind, 

The  first  thing  Us  be  recognised  in  posterior  rhinoscopy  is  the  Mpttni; 
having  iden tilled  this^  the  h:»wer  turbinals  and  sometimes  Uia  mj^mr 
turhinal  t^iu  be  seen  on  either  side,  together  with  the  chiMtna  or  [ 
openings  of  the  nasjd  passages;  then  the  nurror  should  be  ttim^  to tb 
right  and  left  in  order  t-o  see  the  oi>ening8  of  the  EtistJu^hUn  fabo; 
finally,  the  mirror  should  be  directed  upwards  so  as  t/i  «r%juiiii»  tM 
vault  of  the  pharynx.  The  appearances  met  with  here  vary  vrn*  nradi  ■. 
In  children,  a  red  irregular  mass,  constituting  tho  so-eallod  adenoid  %t^ ' 
t^itions^  is  frequently  to  lie  ^een  ;  in  adults,  without  lui  eniar^geiDMit  of 
the  jiharyngeal  tonsil,  the  vaulted  condition  of  the  miso-pliaiyiiz  mj  U 
distinguij^hed. 

In  making  a  rlunoscopic  examination  it  must  be  remembererl  tltftitj 
la  impo.ssil)le  io  get  a  com|jletc  \iew  of  the  whole  of  the   i>ostcrior 
at  the  same  time  ;  segments  only  of  the  picture  can  be  obtainotli  ai  tb 
1*081  tion  of  the  mirror  is  shifted. 

Acute  Rhinitis, — Nasal  catarih  and  coryziv  are  some  of  the  aaam 
applied  to  an  ordinary  cold  in  the  head.  Here  we  have  to  do  wtiliaa 
acute  catiirrhal  inflammation  of  the  nasal  mucous  memKntne. 

That  the  disease  is  of  bacterial  origin  seems  highly  proliable,  bat  »t 
present  no  j)roof  to  this  elTecl  in  forthcoming.  If  acute  rhinitis  be  doe  to 
Imcteria,  then  expjsure  to  cold  and  damp  is  a  reniot«»r  cattiv;  uA 
the  contagions  nature  of  the  disease  is  explic^<fcble.  The  syoi}itoai 
associated  with  a  cold  in  the  head  are  so  well  known  that  it  is  <{iiitt 
unnecessary  to  mention  them  here. 

In  children,  especially  infants  at  the  breast,  acut€  rhinitis  nuir  W 
a  serious  atfcction.  The  infant,  being  unable  to  breathe  through  tkt 
nose,  cannot  take  the  breast  :  and  if  it  be  placed  on  it«  liack  the  nattl 
obstruction  may  cause  cyanosis  and  other  syn>ptoms  of  suffocation. 

Tt'mtmcrif. — PersonB  who  are  subject  to  attacks  of  coryia*  may  dotmtrk 
to  prevent  their  recnrrence  by  att-ention  to  the  rulea  of  hygienft.  Tht 
clothing  shonhl  be  sui bible  to  the  stiason  of  the  year,  anil  never  Uki  ihicL 
Exorcise  in  the  fresh  air  m  must  important,  and  tt  cold  hath  in  tht 
morning,  followed  by  vigorous  friction,  is  useful  for  all,  except  vitt 
youngs  old,  or  delicate  perilous.     The  diet  should  be  aimplc,  and  o^«^ 
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Bating  is  to  be  avoided.  If  the  patient  l>o  anaemic,  iron,  ai'senic,  and  c<>d- 
^iver  oil  are  tlio  appropriate  remedies.  Attempts  miiy  be  miide  to  cut 
short  an  attack  hy  Uikiiig  ten  grains  of  Dover's  powder  at  night,  full 
doses  of  the  solution  of  acetate  of  ammonia,  and  hot  drinks.  The 
sulphate  of  atropine  in  doaea  of  -^l^  to  ^  of  a  grain  has  been  found 
useful  in  nmny  cases.  After  the  mure  acute  symptoms  have  subsidt^d, 
quinine  will  usimlly  be  found  of  service. 

Loeally  various  antiseptic  and  sedative  preparations  have  been  recom- 
mended. Spraying  the  nostrds  with  menthol  and  eut:aly|itol  tlissolved 
in  liquid  jwiralfin  is  useful.  A  snulT  c< imposed  of  seventy  two  parts  of 
boric  aeid,  twenty-five  of  s.'d(4,  two  of  cocaine,  and  one  *>f  menihol,  may  be 
employed  about  every  half -hour.  The  curliolised  smelling' salts  often 
give  great  relief.  In  cases  of  eoryza  in  infants  the  nostrils  ouiy  l>e  kept 
clear  by  passing  a  small  roll  of  blotting-paper  into  them.  Liquid 
par.ilhn  containing  2  per  cent  of  cocaine  ciui  be  applied  to  the  nostrils 
with  a  paint  brush,  and  will  do  much  to  promote  the  comfort  uf  the 
infant. 

Early  treatment  of  nas^d  catarrh  in  children  is  most  important. 
Any  obstrui-tiuu  to  free  na^id  respiration  should  be  removed,  and  parts 
normally  separate  should  not  be  allowed  to  touch  one  another. 

Chronic  Hypertrophic  Rhinitis.— As  a  result  of  repeated  attacks 
of  acute  rhinitis  the  nasal  nuieous  membnine  becomes  tbickened,  antl  to 
this  condition  the  term  of  chronic  hypertrophic  rhinitis  is  aj>piied.  Any 
obstruction  to  fiee  nasal  respiration,  such  as  that  ort'ered  by  outgrowths 
from  the  septum,  or  deflections  of  it,  increjises  the  teuilency  to  hypertruphic 
changes  in  the  nasal  nmcous  membrane.  The  irritatiun  caused  by  the 
inhalation  of  dust,  flour,  and  other  substances  suspended  in  the  air  also 
leads  to  similar  changes.  Various  cardiac,  pulmonary,  and  hepatic 
affections  produce  engorgement  of  the  mucous  membranes  in  general^ 
including  the  nasal  uuicous  niemlirane.  Hypertrophic  rhinitis  is  not 
infrequently  found  associated  with  adenoid  vegetations  and  enlarged 
tonsils,  and  the  tendency  to  these  contlitions  seems  to  be  hereditary.  In 
addition  to  the  changes  usually  met  with  in  mucous  membranes  as  the 
result  of  a  chronic  inflammatory  process ^ — namely,  increase  of  the  fi) irons 
and  lymphoid  elements  of  the  part,  with  more  or  less  atrophy  of  the 
glandular  structures — attention  has  of  late  been  atrongly  directed  to  a 
permanent  distension  of  the  venous  sinuses.  This  form  of  hypertrophy 
is  especially  marked  at  the  posterior  extremity  of  the  inferior  turbinated 
bodies^  and  has  received  the  name  of  turbinal  varix. 

The  symptoms  of  chronic  hypertrophic  rhinitis  are  almost  entirely 
dependent  on  the  nas^d  stenosis  which  it  causes.  The  amount  of  visible 
obstruction  affords  no  measure  of  the  amount  of  discomfort  to  the  patient 
In  neurotic  patients  a  slight  degree  of  stenosis  produces  symptoms  out  of 
all  proportion  to  the  obstruction. 

The  difficulty  in  breathuig  through  the  nose  leads  to  mouth -breathing, 
and  consequently  to  pharyngeal  and  laryngeal  catarrh.  The  patient  is 
constantly  coughing  and  hawking  to  get  rid  of  the  viscid  mucus  which 
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adheres    to    tho    nn  so -pharyngeal,    pharyngeal,    and    laryngMl 
mtiinbmne*      In  s  >nio  casos  snt'oziiig  autl  a  continiuil  flow  of 
the  anterior  nai  ca  aro  the  chiiif  trouUles ;  in   other  itkStanoQt 
giddiooss,  and  doafiiesa  duo  to  inij)lit^ation  of  the  accessory 
Eustachian  tubes.      Mental  depres^sion,  amounting  even   U> 


for 
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may  result   from    hypertrophic    rhirdtis.     At    night 
reason  all  the  eymptonis  of  litenosis  are  aggravated. 

Chronic  hypertropluc  rhijiitis  can  bo  distinguished  from  ynmwmx 
rhinitis  b}^  the  applic^ition  of  a  solution  of  cocaine,  which  in  iIm  litiii 
afToction  ca  isea  the  mucous  rneml>rane  to  contract,  whereaa  in  Uu  ionKr 
it  ha3  l>ut  little  etfect.  Xew  growths  are  iLsuaUy  more  or  le«s  pmlttntitlalid ; 
and,  in  any  case»  tho  growth  is  generally  circumscribed.  Bony  aod  car 
tikginous  tumours  may  be  exdnded  by  their  hardness.  Tlie  afyficanMi 
of  a  pLde  ashy  gray  or  pink  growth  blocking  up  one  ar  both  eboina^ai 
seen  by  tho  aid  of  the  rhinoscope,  is  very  charactcriatic  of  cnlargMMi 
of  the  posterior  extremity  of  the  inferior  turbinaL 

TretitmniL- — Tho  line  of  treatment  to  be  adopted  deperuii  to  • 
certain  extent  upon  the  nature  of  the  symptoms.  If  the  pattp-tt  i.  *-*^ 
troubled  by  the  secretion  of  viscid  luucua,  which  he  has  d: 
getting  rid  of,  various  alkaline  or  mildly  astringent  eprajs  wili  Xk  Iv«ac 
useful  In  some  cases  great  relief  is  obtained  by  the  use,  nishl  lii 
morniiigt  of  one  of  the  fluid  pa  ratlins  in  an  oil  atomiser  BfUlil 
eucalyptol,  resorcin,  or  carbolic  acid  m:iy  bo  added  to  the  paraffin. 

Usually,  however,  some  more  rachcal  treatnient  is  requisite  in  ordr*  *.i 
reduce  the  bulk  of  the  hypertrophied  mucous  membrane^  Ant^nr:: 
thia  niiiy  be  done  by  the  use  of  the  galvano-cautery,  by  incisions  wi:b  - 
knife  down  to  the  bone,  or  hy  forming  an  eschar  with  clin  '  .  ,  f 

trichloraL'ctic  acid.     If  the  tissue  be  of  a  polyi)oidal   natuj  >n,.' 

extremity  of  tho  inferior  turbinal  should  be  transfixed   wiifa  a  currrt 
needle,    and    tho   galvano-caustic    loop    passed    over     the     handle 
point  of  tho  needle,   and  gradually  tightened.      Electrolysis  bai 
excellent  results   in    some    cases.       For   hypertrophy    of    the 
extremity  of  the  turbinal  it  is  advisable  to  use  a  wire-snare  ec 
account  of  the  tendency  to  hiemorrhagc  from  the  diluted  sinuses*    Tl< 
cold  wire  is  also  better  in  this  locality  on  account  of  the  proximstr  of  ik 
Eustachian  tube*  and  of  tho  risk  of  setting  up  otitis  media  by  ti«  ntc  ii 
the    galvano' caustic  loop.     Dr.  Greville  MacDonaid's  nasal   snare  ti 
very  convenient  instrument,     Tho  oj>eration  should  be  perfomied  slow] 
a  turn  being  given  to  the  screw  from  time  to  time ;  if  so  done,  ihm 
hardly  any  bleeding.     Should  biemon"hage   occtir,  the   injertion  of  kd^ 
water  will  generally  check  it ;  if  not,  the  nose  may  be  p^  ntetrnttij^ 

Some  operators  prefer  the  ring  or  draw-knife.    In  all  o]t*  |»rocediiiii 

about  tho  nose  the  greatest  care  should  bo  taken  to  carry  oat  strkt 
antiseptic  precautions.  Some  operators  adWse  that  the  nose  skooU 
be  carefnlly  sjirayed  with  some  (lislnfectant  before  it  is  treaUNL  IW 
application  of  cocaine  is  now  universal,  as  it  abolishes  \»Mn^  aixt  \/f 
constringing  tho  mucous  membrane  allo^^  a  better  %iew  of  %hA  iateiBr 
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Hpf  the  nose.     After  cauterisation  or  other  operative  interference  in  the 
nose,  a  pknlget  of  cotton  wool  smeared  witb  some  arttiseptic  ointment 
ahould  be  inirosliieed  into  the  iiostrilsj  and  the  i^ationt  warned  against 
^■Uie  risk  of  exposing  himself  to  any  septic  influence, 

^B  The  general  treatment  of  cases  of  hyjiertrophic  rhinitis  requires  a 
^■ittle  cont*id oration.  A  high,  dry,  and  bracing  locality  has  usually  a 
^■beneficial  elTcet,  especially  after  the  pitieni.  has  had  a  course  of  treatment 
^Bqftt  a  place  like  Ems.  I  have  seen  good  results  from  a  stay  at  Strath- 
~  poffer.  Visceral  engorgement  must  be  treated  with  tonic  aperients, 
such  as  the  combination  of  the  sulphates  of  iron  and  magnesium.  The 
patient  should  1>6  advised  to  take  but  little  alcohol  and  to  have  regular 
^^m  exercise  in  the  open  air. 

^ft  Chronic  Atrophic  Rhijiitls.— ^fany  authorities  use  the  term  ozaena  as  a 
^■iynonym  for  chronic  atrophic  rhinitis  ;  but  this  is  incorrect,  asozaena  (that 
^Rb,  a  fatid  discharge  from  the  nose)  may  occur  independently  of  atrophic 
^Krhinitis,  and  there  arc  cases  of  atrophic  rhinitis  without  oziena. 
^F  £/^>r;;^.— Chronic  atro|>hic  rhinitis  begins  in  early  life,  and  some 
authorities  rog.ird  it  as  due  to  a  congenital  defect.  The  disease  is  not 
^B  often  recognised  under  the  age  of  four  or  five  years;  it  increases  in 
^»©everity  towards  piibertyj  and  the  majority  of  cases  arise  hefore  the  age 
^■Df  sixteen,  Fcmulcs  are  more  frequently  attacked  than  males,  in  the 
^^jToportion  of  abotit  seven  to  two. 

It  appears  to  be  more  common  in  anrr^mic  patients  and  in  those  of 
phthisicid  parentage  ;  but  there  is  no  geiiend  consensus  of  opinion  on  this 
point:  fiome  authors  state  tlmt  it  usually  occurs  in  persons  who  are 
otherwise  perfectly  healthy.  Yet  atrophic  rhinitis  frequently  afiFects 
more  than  one  member  of  the  same  fandly. 

»M'rh(d  aHidomtj  ami  pathAtnji}.  —  In  some  ca.ses  atrophic  rhinitis  is 
preceded  by  a  hypertrophic  sUige,  in  which  there  are  dilaUtion  of  the 
bloodvessels  and  emigration  of  leucocytes.  Very  soon  the  blowi-vesseU 
lose  their  tonicity^  supply  of  blood  to  the  part  fails^  and  atrophic  changes 
are  the  consequence.  Many  authors,  however^  hold  the  opinion  that 
chronic  atropine  rhinitis  represents  an  atrophic  process  from  the  beginning, 
with  sclero^^is  of  the  tissues  and  metamorphosis  of  the  epii helium. 

Bos  worth  is  of  opinion  that  atrophic  rhinitis  is  almost  invariably  the 
result  of  the  purulent  rhinitis  of  children^  and  there  is  much  to  be  s-aid 
in  its  favour.  By  Zaufal  the  disease  is  regarded  as  due  to  a  con- 
genital defect,  or  to  an  arrfst  in  the  development  of  the  turbinated 
bonei.  In  atro])hic  rhinitis  the  turbinated  bones  are  undoubtedly  small  ; 
but  this  change  is  rather  a  part  of  the  general  atrophy  of  the  structures 
of  the  nostrils  than  the  cause  of  the  disease. 

Atrophic  rhinitis  is  indeed  the  most  common  cause  of  oziena, 
although  C41SC8  of  chronic  atr*iphic  rhinitis  do  t>ccur  in  which  ozflena  is  not 
present.  Any  condition  which  leads  to  a  permanent  dilatation  of  the 
cavity,  as  for  instMUce  the  presence  and  removal  of  a  nasal  growth, 
may  be  the  cause  of  oziena.  Michel  regards  chronic  catirrh  of  the 
accessory  sinuses  as  essential  to  the  existence  of  ozaena ;  and  Tissier  lays 
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especial  stress  upon  a  diaeased  process  in  the  ethmoidal  cclk^  armfBi4  ■ 
the  acca.<^sory  eiiiuses,  yr\\\\  noerosiitg  osteitis,  as  the  prtttlftrj  ami  4I I 
02£ena.  I 

Tho  rcktion  of  mieroorganii7in3  to  the  production  of  oSBm  ii  ftSv^l 
determined.  Loc\veuberg  h;is  described  a  micrococcaa,  rcseisUttii  tb 
pneuniococcus,  which  he  discovered  in  the  mucous  memhrai>C|  mxA  k 
regtinls  it  ns  the  cause  of  the  condition.  Hajek  has  di'U?cteil  m  isan 
a  short  haeilltia,  occurring  in  the  form  of  a  diplocoociis  or  in  chalm^vlad 
possesses  the  property  of  decomj>osing  organic  6iib!:$tanct;s  with  tile  %mwm 
tion  of  a  penetrating  atitik.  Hajek  has  applied  the  naine  •«!  locilhi 
ffttuhi^  to  this  orgauLsm,  Wlieu  we  have  decided  wbetbor  tlicM  wa^ 
organisms  are  to  he  regarded  as  the  cause  or  effect  of  tbe  dinciiic,  tli 
further  dithculty  will  still  remain  of  settling  to  which  micnxMpUlim  tk 
production  of  oza^oa  id  to  be  assigned ;  for  no  one  of  them  is  found  11  il 
cases. 

At  the  post-mortem  examination  of  cases  of  atrophic  rhinitis  vtanm 
atrophy  of  the  mucous  memlirane  and  bony  structures  is  fottnii^  MJ  4 
fibroid  degenc ration  of  the  soft  p:u'ts :  the  ciliated  epithelium  ii  it|ilieil 
by  the  nunciliated  variety.  Krause  regards  fatty  degen^rmlioii  in  di 
gland  epithelium  t\^  an  essential  feature  in  the  dist^sase,  and  hii  nttnbuta 
the  sickening  and  rancid  smelly  so  characteristic  of  it^  to  the  dceompotfttoft 
of  the  fat  and  liberation  of  fatty  acids, 

St/mpioms. — The  pident  usually  complains  of  a  sense  of  dinoodifcil^ 
and  of  obstruction  in  the  nostrils ;  on  blowing  the  note  tiolcotlr 
masses  of  dry  crust  are  expelled,  together  with  a  moro  or  leit^liiil 
secretion. 

Attempts  have  been  made  to  divide  atrophic  rhinitis  into  two  ynriftNt 
— the  dry  and  the  moist ;  but  there  is  no  advantage  in  this,  ai  in  lb 
same  patient  at  one  time  crusts  are  foimd,  and  at  another  tim«  lb: 
secretion  is  more  liquid.  The  state  of  the  atmospbene  in!lucnr«t  iht 
nature  of  the  discharge ;  in  dry  weather  vrith  east  winds  the  di»cha^  9 
dry,  whereas  in  damp  weather  it  is  muco-punilentv  A  chaneieintiit 
feature  of  the  disease  is  the  extreme  fcetor  of  the  discharge,  wbidl  hf  a 
sickening,  penetrating  character;  this  when  once  perccivetl  is  reJlii)TT^ 
cognised.  Fortunately  for  the  paiient  bis  sense  of  %n%M  h  usidJy 
destroyed  early  in  the  progress  of  the  disease,  so  that  be  is  uncimscii)iuQf 
the  horrible  stench  proceeding  from  his  nostrils.  As  already  mietiuooeii 
however,  there  may  be  no  foetid  discharge. 

Though  the  disease  ia  not  painful  the  nose  is  often  Tciy  irritatili^  to 
that  the  patient  picks  or  §cratches  the  interior,  and  may  tKt»  osk 
excoriation  of  tho  mucous  membrane  and  slight  li^tnorHiags.  Snek 
picking  at  tho  Bcptum  may  lead  to  a  perforation  of  the  tissues  abui^ 
thinned  by  tho  disease. 

Owing  to  the  condition  of  the  nasal  mucous  membrane,  the  atr  wfcitk 
passes  over  it  in  inspiration  is  not  projierly  warmed,  moistened,  or  filtered r 
thus  pharyngeal  and  laryngeal  catarrh  are  frequently  m«Tt  witk  k 
patients  sufTering  from  atrophic  rhinitis  ;  in  some  cases  crusts  form  iajbi 
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■pirytix  and  trachea — "  tracheal  ozfena  '' — and  cause  foetor  of  the  lircath, 
■wen  after  the  nostrils  have  been  thoroughly  disinfected. 
I  By  extension  of  the  disease  to  the  Kustjichian  tobe^  acute  and  chronic 
fcatarrh  of  the  middle  ear  and  tinnitus  sunietimea  ariBC.  Ulcer  of  the 
fcornea  with  hypo|iyon  and  conjunctival  catarrh  ami  various  reflex 
■lymptoms  arc  observed  occasiooally. 

L       The  a-spcct  of  the  patietjt  suffering  from  chronic  atrophic  rhinitis  is 

pjharacteristic  ;  the  nose  is  broad  ajid  depressed  at  the  briiJge,  giving  rise 

■o  the  condition  called  siiddle-lMick^  am]  the  tip  is  turned  up,  showing  the 

Hilated  nostrils.     On  anterior  rhinoscopy  the  nostrils  will  be  found  full  of 

dry  crusts  cnrnp^sed  of  inspissiited  mnco-pua  ami  niicro-orgainsms,  and 

having  an  abominable  stL^nch.     On  removal  of  these  the  nasid  }>assagea  will 

Ik?  found  nnusnally  caixicious,  so  that  it  may  l>e  jxissiblo  to  see  the  pcjstcrior 

wall  of  the  pharynx.     The  mucous  membrane  of  the  nose  is  generally 

pale,  but  it  may  sometimes  be  slightly  reddened     Ulcenition  is  rare,  but 

a  little  blee<ling  may  follow  the  detachment  of  the  crusts.     Should  there 

be  necrosis  of  bone  or  cartilage  the  case  is  not  one  of  atrophic  rhinitis. 

Atrophy  of  the  turbinated  bodies,  however,  is  a  marked  feature  of  the 

disease. 

On  posterior  rhinoscopy,  after  the  removal  of  the  crusts,  a  similar  con- 
dition of  atrophy  will  be  found  in  the  nasophaTynx.  The  pharynx  is 
dry  or  glistening,  or  covered  with  mucus  blackemxl  by  soot  and  other 
impurities  of  the  air.     Crusts  may  also  bo  Been  in  the  larynx. 

IMiifpums, — The  characteristic  stench  is5?uing  from  the  nostrils,  the 
crusts  which  hhak  them,  and  the  dilated  state  of  the  nostrils  seen  after 
the  removal  of  the  crusts  render  the  recogtiition  of  the  disease  easy. 
Moreover,  the  disease  aifccts  both  nostrils,  whereas  the  presence  of  foreign 
bodies  causes  a  unilateral  discharge ;  and  in  these  cases  a  c^irefnl 
rhinoscopic  examination  ought  to  clear  up  an}'  doubt.  Syphilitic  disease 
of  the  nose  leads  to  ulceration  and  necrosis  of  the  subjacent  lione,  1>ut 
neither  of  these  conditions  is  piesent  in  atrophic  rhinitis.  Suj>puration  of 
one  antrum  should  be  reatlilv  distinguished  ;  but  if  both  ant  rums  were 
afFected,  causing  a  discharge  from  Ixith  nostrils,  there  might  be  some 
difficulty  in  diagnosis.  In  alTections  of  the  antrum  the  patient  complains 
of  the  smell  more  than  his  friends  do,  the  discharge  is  purulent,  and  itB 
amount  is  increased  by  lowering  the  head  ;  moreover,  the  test  of  trans- 
illumination  with  the  electric  light  will  aid  in  the  diairm)sis. 

rmjtfOsL<. — Chronic  atrophic  rhinitis  is  m»t  a  diseiuse  attended  with 
any  danger  to  b'fe,  but  the  amount  of  annoyance  it  cjnises  is  at  times 
suthcient  to  make  life  hanlly  en«lurable,  and  it  may  render  the  patient 
unfit  to  earn  his  livelihood.  Though  the  cure  of  a  marked  case  of 
atrophic  rhinitis  is  not  to  he  expected,  by  cjireful  and  prolonged  treat- 
ment the  di^ejisG  can  be  deprived  of  its  worst  features.  The  disease 
reaches  it^  climax  about  the  age  of  twenty,  is  ]esn  troublesome  in  middle 
life,  and  is  hardly  notii  ed  in  old  age.  The  symptoms,  es|}ecial ly  the  stench, 
are  always  worat  at  the  catamcnial  peri  oil 

IrmlmerU. — 5uch  is  the  difficulty  of  curing  cases  of  atrophic  rhinitis, 
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tbftt  ib  is  e^ctremely  importint  that  any  cDnditions  which  aees  toilMiiii 
causal  relation  to  this  dise<ise  should  l»e  promptly  met.  Hfiiee  l^pi» 
lent  rliiriitis  of  children  should  receive  early  and  &ppropmt4i  tmt^f  ,. 
adenoid  vegetiitiofis  and  enlarged  tonsik>  which  9o  fn.Njaentlr  IcjmI  te|w 
sistent  oasiil  aiturrh,  should  he  removed,  and  attention  t^hould  lie  dintls^ 
lo  the  condition  of  the  accessory  sinuses.  At  the  s^uiie  Itmo  UitgeDoil 
health  of  the  pitient  should  be  improved  as  much  as  pottible; 
debility,  or  a  tuWrculous  tendency  must  he  combated  by  f re«li  lir,  fni  I 
food,  and  the  admiiiistr^ition  of  iron,  arsenic,  and  cocldiver  oiL 

Whatever  plun  of  loe^il  treatment  be  adopted,  the  essential  pnt  of  il  ^ 
18  the  thorough  cleansing  and  disinfecting  uf  the  nasal  cavitifts^  TUii 
most  conveniently  eifected  by  spraying  the  nostrils  with  a  Wiirm  { 
sohition  ;  5  grains  of  borax  and  the  same  amount  of  bicarl>otiAte  ol  i 
in  an  ounce  of  water  answers  well.  A  10  per  cent  solution  of  brdnipt 
is  highly  recommended  for  the  same  pur|K>sc,  and  it  hakA  tho  additiMri 
advantage  of  acting  aa  a  disinfectant.  If  the  cnist«  are  rery  Iml  il 
may  be  necessiiry  to  remove  them  with  the  nasal  forceps,  Wla 
the  nostrils  have  once  bi-eii  thoroughly  cleansed  the  iiaticnt  vlioakl  bi 
instructed  to  use  the  si)ray  two  or  three  times  a  chty,  or  as  ult<fii  u  m 
necessary  to  keep  the  nose  sweet  After  a  lime  various  astringent*  id 
antiseptLCs  may  be  tried  \  for  instance,  2  to  5  grains  of  re»irciti,  kolphftic 
of  zinc,  or  alum  rea|K;ctively,  in  an  ounce  of  water;  or  6  mininui  ol  tb 
liquor  pota^^sii  pcrtnaTiganatis  in  an  ounce  of  water:  or  the  Dotting k 
swabbed  out  with  a  .solution  of  nitrate  of  silver — 5  to  10  gmirai  tolbe 
ounce — dissolved  in  a  20  per  cent  sohition  of  nitrate  of  c<x'ainfi  Ift 
some  cases,  after  the  nose  has  1>ccn  B|>raycd,  the  insufflation  of  iciilofrin&p 
iodob  aristiil,  or  boric  acid  will  give  good  results.  ^Vji  exceiU*nt  plan  4 
treatment  is,  after  thurough  cleansing,  to  spray  the  nose  wiih  cme  \i 
the  liquid  paraffins,  for  instance,  paroleine  containing  in  -- 
antiseptic  such  as  menthol,  thymt»l,  or  eucalyptol.  The  . 
a  solution  of  trichlonicetic  acid  (5  to  20  parts  in  1000)  by  n^ 
wool  on  a  suitable  huhler,  quickly  and  safely  removes  the  f^v.. 

In  ininictable  cases  Gottstein^s  tiimpon  is  very  ser%ioeable* 
the  best  etlect  the  plug  of  cotton  wool  should  be  in  contfict  wil^  t^ 
whole  of  the  interior  of  the  nostril.  In  some  ca.«ea  the  pluir  aciji  moi? 
powerfully  if  moistened  with  glycerine.     The  action  of  the  pi «  nm- 

lute  the  na&il  mucous  memVinme,  and,  by  causing  an  incre  -  ;»«, 

to  prevent  the  formation  of  the  crusts  ^lassjige,  vihnition-num^ 
electrolysis,  and  the  constant  current  are  said  to  give  excellent  results  IB 
8uit;ible  cases. 

Purulent  Rhinitis. — A  purulent  discharge  from  the  no^triU  occurs  ii 
the  result  of  many  dillerent  ciiuses.  In  the  first  place,  it  may  be  doe  t» 
empyema  of  one  of  the  accessor v  sinuses ;  this  of  course  must  be  diitin* 
guishcd  from  purulent  rhinitis.  The  presence  of  adenoid  vegeiationfi»  9^pm, 
is  a  veiy  common  cause  of  nastd  suppuration  ;  restriction  of  pus  to  the  floe* 
of  the  nose  and  to  the  posterior  wall  of  the  pharynx  is  pathu^omonk  of 
this  variety.      In   the  acute  specific  infectious  diseases — ^ftcarlet  laWi 
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measles,  smiill-pox  — a  purulent  nasal  socretion  is  frequently  observed  ;  as 
also  in  cases  of  glanders,  tuberculosis,  find  Byphilis  of  the  nose.  In  addi- 
tion to  these  causes  tbere  is  also  a  condition  to  which  the  imme  pundent 
rhinitis  is  more  correctly  applied.  A  ininilent  rhinitis  is  accasionolly 
seen  in  the  nevvlydxirn  infant,  analogous  to  the  purulent  o]>hthidmia  of 
infants  antl  clepcnilent  ofi  gonoeoeci  of  maternal  ori^^irL  This  variety 
is  seen  imuiediiLtely  after  birth,  is  purulent  from  the  outset,  cand  soon  leads 
to  excoriation  of  the  upi)er  lip  as  well  us  to  painful  swelling  of  the  whole 
nose.  Adults  sviflTerin^  from  gonorrhoea  may  infect  themselves  or  others. 
Childri-n  of  a  strumous  diathesis,  or  ollicrwise  in  delica,te  healthy  are  apt 
to  sulTer  from  nasal  catarrh  which  fre»|iieritly  becomes  purulent*  Bos- 
worth  lays  great  stress  on  the  purulent  rhinitis  of  children^  as  he  main- 
tains thiit  it  may  be  the  starting-point  of  atropine  rhinitis. 

In  addition  to  the  causes  already  enumerated  a  pundent  discharge 
from  the  nose  may  be  due  to  the  prescnte  of  rhinohths,  furcigrj  bodies, 
polypi,  iiud  other  new  growths.  The  change  seen  in  purulent  ihinitis  is 
that  met  with  in  suppurative  inflammation  of  other  mucous  suHaces; 
namely,  hypei-a^mia,  at  fii*st  with  a  mucous  secretion  which  soon  becomes 
muco  piHulent :  then,  as  ra])id  cell-prolifenition  takes  place,  the  disehnrge 
becomes  ptuiform,  and  no  longer  yields  mucin.  In  infants  the  swelling 
of  the  muiuus  membrane  m;jy  lead  to  nasitl  stenosis,  and  ij  it  erf  ere  with 
breiithing  iind  sucking.  In  children  and  adults  the  yellowish  purulent 
discharge  is  the  characteristic  symptom. 

The  diufffwm  must  deiMtnd  upon  a  careful  examination  of  the  nose 
and  its  accessory  sinuses,  with  attention  to  any  collateral  symptoms. 

The  irenltut'id  must  dejwnd  ujwm  removal  of  the  cause  if  poss^ihle. 
Hence  the  necessity  for  a  careful  examination  of  the  ufjse  and  the  treat- 
ment of  polypi,  rhinoliths,  foreign  Ijodies,  and  other  causes  of  initation. 
When  this  has  been  efTeeted,  various  sprays— alkaline,  antiseptic,  or 
slightly  £istringent — may  he  employed.  In  children  of  a  *^strumo^l^  "  tend- 
ency attentirm  to  the  general  health  is  most  importrint. 

Bearing  in  mind  ihii  possibility  that  purulent  rhinitis  niny  represent 
the  first  stage  of  atrophic  ihinitis,  every  endeavour  should  be  made  to 
arrest  the  disi-ase  when  it  is  still  in  a  curable  form. 

Membranous,  Fibrinous,  or  Croupous  Rhinitis. — Under  this  head  are 
inclmled  cases  in  which  a  membranous  exudation  forms  on  the  surface  of 
the  nasal  mucous  membrane.  In  tlie  majority  of  cases  the  disease  is  the 
result  of  diphtheritic  infection,  and  in  some  the  general  symptoms  are  so 
slight  that  the  true  nature  of  the  disease  is  likely  to  bo  overlooked.  It 
is,  therefore,  otdy  after  a  cjireful  Imcterioiogical  invi'stigation  h:is  been 
made,  with  a  negative  result,  that  the  possibility  *jf  any  cause  other  than 
diphtheria  should  be  admitted.  Until  such  examination  has  been  made 
the  patient  should  be  isolated.  Tn  the  non-diphtheritic  cases  various 
micro-organisms  have  been  detected  in  the  exudations ;  such  as  a  coccus 
resembling  the  staphylococcus  pyogenes  aureus,  hut  ditfering  from  it  by 
its  extraordinarily  ipuck  growth,  ami  by  the  duration  of  its  pi*wi  r  of 
infection  :  the  streptococcus  aureus  and  the  pneumococcus  are  also  found. 
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Membranous  rhinitis  occasiona!!}^  occurs   in   the    new-born  iaial, 
usually  in  cunriection  with  Bi*plicieniia  iti  the  mother. 

The  appHeiitiun  of  the  galvano-caiiUTV  to  the  nasal  mtieou*  ntmikfifei 
IB  Bometinies  foUuwef!  W  the  formation  of  a  false  mernhninc^  wkicb,  \gm- 
evcr^  is  limited  to  the  cauteri.sed  surface.  The  cxiiclatioti  tn  Btai|i&i  WBtt 
hmnous  rliiniiis  rcseinbk\s  that  of  fltphtbeiia  ;  it  has  a  grayidl  vlato 
colonr,  it  is  more  or  less  firmly  adherent  to  the  subjacent  mucoililKi^ 
brune,  and  on  attempts  to  remove  it  a  bleeding  surface  i«  left  latW 
nondiphtheritic  eases  the  atUick  begins  like  an  otxJinaiy  cold,  tliir  no* 
becomes  blocked,  airtl  frontal  headache  may  be  n  prominent  gytnft'Mi. 
The  nature  of  the  dise^ise  is  only  recognised  by  the  detection  of  »)lri%k<£ 
membrane  in  the  secretion  from  the  nostrils,  or  by  making  i 
examinatiuiL  A  case  has  been  roeoi'detl  in  which  »e%enil 
took  place.  Tlie  slight  and  transient  disturbance  of  the  ^etienJ  EVBlcnu 
the  absence  of  glandular  swelling,  of  membrane  on  the  pharynx  and  Mio 
pharynx,  and  of  albuminuria  and  of  secondary  |>aralysis,  together  irrtlttkc 
absence  of  contagious  properties,  distinguish  simple  membn  :  "^iTrtbi 
from  nasal  diphtheria.     The  result  of  a  Imeteriological  oxai  ml 

the  fact  that  membranous  rhinitis  occurs  sporadically,  are  of  dio^uctftk 
imporlEince.  Attem|jts  may  be  made  to  keep  tho  nasal  pjiij^siige  pa  teat  If 
the  use  of  alkaline  and  antiseptic  sprays.  Painting  the  affecl4sd  snrJac* 
with  a  mixture  of  5  gmins  of  jiapHin  and  5  mirnma  of  lactic  add  in  i 
dnichm  of  water  will  facilitjite  the  sepjimtion  of  the  menihmnc.  Tkt 
insnftlation  of  ioiloform,  fifter  the  UHsal  passages  have  been  sfirayad  wiA 
an  antiseptic  solution,  ha.s  given  good  results.  It  is  not  adiiailib  (• 
remove  the  membrane  forcibly,  as  under  these  circuni stances  it  U  apt  to 
recur.  • 

Eplstaxis. — In  cases  of  bleeding  from  the  nose  it  is  neeessarv  toff^ 
member  that  the  source  of  the  blood  may  be  at  a  distance,  the  laiitnil 
merely  serving  as  channels  ;  or  the  blood  may  come  from  the  not! 
It  is  with  the  latter  form  of  ha-morrhage  that  w^e  have  to  do.  ITie 
of  epistaxis  may  be  airanged  according  as  the  local  or  const ttuticioal  A" 
ment  plays  the  most  imi>ortant  part  in  the  hiemorrhage,  Th«  rlitri  Iml 
causes  are  the  various  forms  of  rhinitis,  tul>ercidosi.^  and  syphitij^  of  ikt 
no.se ;  and  the  presence  of  new  gi-owths,  especially  those  of  a  Enaligtimt 
nature.  Leeches,  worms,  and  maggots  sometimes  give  rise  to  episCam 
The  most  common  local  cause,  however,  is  mechanical  vjolrncc  In  c«i- 
ncction  with  the  h>eal  origin  of  epis taxis,  it  should  be  liorne  in  mind  t^ 
in  a  large  number  of  cases  the  bh>oil  comes  from  a  ^pot  on  the  anttfior 
part  of  the  septum  ;  and  from  the  frer)neney  with  which  this  eotmeetkil 
is  found  to  exist,  this  spot  has  come  to  be  designated  as  the  m$e  tf  fn^ 
dilecHtm  of  nasal  hjpmorrhage.  In  some  cases  the  ?pot  on  the  ftcfitsm 
from  which  the  bleeding  comes  can  be  recognise*)  by  varicosie  conditifHi 
of  the  vessels,  or  there  may  be  a  small  patch  of  erosion  or  ulceration ;  in 
other  cases  the  nuu  ous  membrane  is  soft  and  spongy.  The  charactemdc 
feature,  however,  is  that  on  gently  rubbing  the  |iart  with  a  smooth 
bleeding  oecurs. 
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Among  the  constitntional  causes  which  give  rise  to  epistaxia  are 
changes  in  the  vastiihir  ^y^teni,  us  in  Bn^^hts  disease,  atheroma,  and 
valvular  disease  of  the  heart.  In  king  atTectious  (especially  in  emphysema 
and  bronchitis)  and  in  whooping-cough  there  is  a  tendency  to  nose- 
bleeding.  Cinhosis  of  the  liver  is  frequently  jiccompsuued  l>y  the  same 
8ynipt«*!n.  In  diseiiscs  attended  with  alterations  in  the  composition  of 
the  hhxxl — such  as  purpura,  scur\'y,  chlorosis,  anaemia,  pernicious  anaemia, 
leukaemia,  and  hie m op h ilia — epifttaxis  is  a  common  symptom.  Epistaxis 
is  met  T^ith  in  all  the  acute  infective  diseases,  especially  in  enteric  fever. 
It  may  occur  in  the  prodromal  stage  of  measles,  varicella,  typhus  fever, 
erysipelas,  and,  less  fre<[uenily,  in  aearlet  fever  ;  but  when  it  occurs  at 
the  eufl  of  the  latter  disease,  it  is  t^o  be  referred  rathei*  to  the  kidney 
affection  than  to  the  fever.  Epistaxis  is  not  infreiinent  in  diphtheria, 
even  when  the  diphtheritic  process  is  not  localised  in  the  nose. 

In  the  recent  influenza  epidemic  many  cases  of  epistaxis  have  been 
noted,  in  most  instances  due  to  the  catarrh  accompanying  this  disease; 
but  in  some  ca-^es  a  sfieeial  hiemorrhagic  tcmlency  seems  to  have  arisen 
during  the  attack.  Epistaxis  occjisionally  folh>ws  the  administration  of 
drugs,  such  as  phos]>horus,  salicylate  of  Siidium,  and  chloralaniide. 
Rarefied  air,  as  in  ballooning  and  mountsu  nee  ring,  and  extremes  of  heat 
and  cold  sometimes  catise  nosc-bl ceding.  Finally,  epistaxis  has  been 
described  as  vicarious  to  the  menstrual  How. 

Epistaxis  is  rare  in  the  newly-horu,  and  occurs  extremely  seldom  in 
the  suckling ;  from  the  second  year  of  life  it  begins  to  increase  in 
frequency,  and  attaius  its  maximum  about  the  period  of  puberty  ;  in 
adult  life  it  is  somewhat  rare,  but  the  tendency  may  again  manifest 
itself  in  old  age,  as  degenerative  changes  take  place  in  the  vessels, 
Epistaxis  is  more  common  in  the  male  than  in  the  female  sex. 

The  amount  of  haemorrhage  in  cases  t^f  ejiistaxis  varies  from  a  few 
drops  up  to  several  pints.  The  atiaeks  may  recur  daily  for  many  weeks, 
and  tlion  cease  entirely  foi-  a  ccmsiderable  time  ;  or  there  may  be 
freipient  attacks  of  slight  haemorrhage  persisting  for  yettrs ;  or,  lastly, 
the  attacks  may  be  infrequent,  hut  very  severe.  Fpistaxis  is  sometimes 
preceded  by  headache,  and  relief  folJnws  loss  of  bh>od  ;  in  other  cases, 
especially  when  tlie  Inemorrhjige  has  been  large,  headache  may  follow 
the  attack.  When  the  epistaxis  depends  on  a  lesion  of  the  Fejitum  the 
blood  usually  comes  from  one  nostril  only.  In  hivmorjh"»ge  from  the 
|H>sterior  part  of  the  nares  the  blocKl,  trickling  down  the  phaiynx,  may 
excite  cough  and  give  rise  to  the  suspicion  of  hiemoptysis.  On  the 
other  hand,  as  I  have  said,  blood  may  pour  from  the  nostrils  though  its 
source  may  be  rjuite  remote,  as  in  fracture  of  the  base  of  the  skull. 

In  the  majority  of  cases  epistaxis  ceases  spontaneously,  and  the 
individual  is  often  the  better  for  the  h>ss  of  hlood  ;  occasionally,  however, 
the  loss  may  be  excessive,  and  deatli  has  been  rccoideil  as  the  result  of 
it  In  haemorrhage  due  to  nasal  diseases^  with  the  exception  of  malignant 
new  formations,  a  good  prognosis  may  be  given.  In  old  people  with 
degenerated  vessels,  and  in  cases  of  granular  kidney,  the  occurrence  of 
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epistaxis  requires  a  giiarderl  prognosis,  as  one  of  the  oenrbrml 
may  be  the  next  to  give  way.  In  the  presence  af  bead  sjmfrtoai  thi 
history  of  epistaxis  is  in  favour  of  cerebral  h:emurrhage.  In  diiciiei  km 
to  altered  blood  states  epistaxis  is  always  a  gr.ivo  symptom^  and  i* 
infrequently  the  cause  of  death.  In  diphtheria  the  oeriifTOiei  li 
epist^txiti  is  an  unfavouralile  sign,  indicjiting  proUvKly  ttiiit  the  miiiilif 
hiis  spread  to  the  nasal  fossie ;  in  enteric  fever,  on  the  conUary,  it  cba 
seems  to  give  relief. 

Treaiffiiiii. — In  a  considerable  number  of  cases,  especially  in  jroffi^ 
people^  nose-bleeding  eeenis  to  be  an  eflbrt  of  nature  to  reli«  %'e  pldkn: 
no  active  treatment  is  required.  It  will  suffice  to  keep  the  pttd«ut  qiM, 
sitting    up  witli    the   head  somewhat   forward,    so    that  t)^  ^at 

trickle   down   the   antctior   nares  ;    anything   which    const]  c^i 

should  be  removerl,  the  bead  should  be  kept  coed  ami  the  feet  mkra.  U 
the  bleeding  euntinm;,  and  it  is  considered  advisable  to  slop  it,  tkt 
patient  should  be  told  to  raise  his  arms  aliove  his  head  ;  an  ice-bag  aar 
be  applied  to  tho  cerviml  spine,  or  the  feet  and  legs  ph^eed  in  waurai 
hot  as  can  be  borne.  Siiuuld  these  meastires  fail»  plugging  tlis  wmt 
anteririfly  will  usually  arrest  the  flow. 

The  most  couvcvnieut  jilan  is  first  to  insufflate  the  nose  Willi  iodofan 
by  means  of  Kabierski  s  insulUjitor ;  then  to  introduce  a  IhipUj'i 
s[)ecnlum,  arui  {»a.ss  a  long  strip  of  iodoform  gauze  up  throa^  tht 
a|ieculum.  In  cases  in  which  it  is  known  from  prevnoiis  exiKTieoee  tkl 
the  hLinuorrhage  comes  from  the  st'ptimi,  a  sniidl  phiL?  of  iuilofortn  ^vui 
intHMluced  within  the  nostril,  and  compression  of  the  iias<?  exieniillf 
Iw^tween  the  thumlj  and  bnvfiugcr,  is  genenilly  sufficient. 

Instead  of  plugging  thi'  nose  with  lint  or  gauze  the  IfiitnuMBl 
desij^ned  by  Dr.  Cooper  Kose  may  be  employed.  This  consiila  of  is 
india-rubber  bag,  connected  with  a  tube^  which  is  proWded  irith  airtop 
cock.  The  bag  is  iutroJuced  into  the  nose  in  a  flaccid  state,  acid  u  tto 
inflated  by  the  tul>c. 

In  cases  of  recurrent  hsemorrhage  from  the  scptunij  the  most  eStddn 
cure  is  to  apply  the  galvano-cautery  at  a  didl  re  I  heat  to  the  soufteof 
hemorrhage,  after  the  previous  application  of  a  20  per  cent  Boluiknil 
coc^uue.  After  cauterisation  a  small  pledget  of  cott**ti  wool  suHaral 
over  with  carlwlised  vaseline  or  boric  acid  ointment  should  be  pbcwltt 
the  nostril.  If  pbi*;gii)g  the  nose  anteriorly  fail  to  stop  the  bleidii^ 
the  method  of  posterior  plugging  must  be  employed.  Inasmuch,  boimSf 
r.i  otitis  metlia  and  other  dangers  have  rcsuh4?d  from  its  empiojllMnti 
it  is  desirable  not  to  have  recourse  to  it  unnecessarily.  The  host  uuitr^ 
ractit  for  carrying  out  the  posterior  tamjK>nage  is  Bellocq*a  canula.  Tfct 
cunula,  which  coulaius  a  watch-spring  lixed  to  a  stylet,  is  pissed  inls 
the  uostriL  By  turning  a  screw  the  watch  spring  runs  down  th«i  cbooK 
an  1  i)rotj"udea  into  the  month.  The  piece  of  string  which  is  titsil  tii  tile 
end  of  the  spring  can  then  be  seized  and  attached  to  a  plcdgi't  of  Hnt  rf 
sufficient  size  to  occlude  the  posterior  naris.  The  canula  is  now  with- 
drawn through  the  nostrd,  carrying  with  it  one  end  of  the  picoo  of  tum^ 
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and  tbis  is  tied  to  the  other  end  which  protrudes  from  the  mouth.  After 
the  nostril  has  been  pliijj^i^cd  pasteriuriy  it  nuiy  be  necessary  also  to 
plug  the  nose  anteriorly.  This  should  be  done  iu  the  manner  already 
iudieated.  It  is  not  advisiible  tu  Iciivo  the  plug  in  the  nostril  more 
than  thirty -six  or  forty -eight  hours.  The  posterior  plug  may  ho 
removed  by  mak'ng  traction  on  the  string  eomitig  through  tlie  mouth. 
If  there  be  any  ditliculty  in  withdrawing  the  plug  the  nostril  must  be 
irrigated  with  a  warm  alkaline  solution. 

In  the  absence  of  Belloccj's  eanula  a  gum-elastic  catheter,  or  a  piece 
of  silver  wire,  doubled  so  as  t^>  form  a  lixip  sixteen  inches  long,  may 
l>e  emplriy*?d  for  drawing  the  string  thmugh  the  nose. 

InsUad  of  pl'iggiug,  various  styptie  solutions  have  been  used  for 
spraying  the  nose ;  among  these  may  be  mentioned  vinegar,  lem«ai  juice, 
and  tincture  of  hainamelis. 

Water  at  a  temperature  of  110"  to  ISO""  F.,  or  even  higher,  has  been 
found  extremely  useful  in  arresting  htemorrhage  from  the  nose. 

Lastly,  ill  cases  of  epistjixis  due  to  liver  disease  speedy  cure  haa 
been  effected  by  the  application  of  lilisters  to  the  right  liy[ioehondrium. 

Tuberculosis  of  the  Nose.— Ttiberculous  disease  of  the  nose  is  ahnost 
invariably  secondary  to  tuberculosis  of  otlier  organs,  especially  of  the 
lungs  and  latynx ;  but  c^^ises  Imve  been  record«-d  in  which  tumours 
contidning  tubercle  iKicilli  have  been  discovered  in  the  nose  when  the 
lungs  and  other  organs  seemed  healthy.  This  may  well  be  so,  iis  tubercle 
bacilli  are  to  be  found  iu  the  nostrils  of  healthy  persons  who  are 
associated  with  eonsunjptivcs,  as  \i\  a  hos|)itid.  It  is  possible,  also,  that 
tuberculosis  of  the  nose  may  be  set  up  by  the  intro<luction  of  infectious 
malarial  by  the  finger,  or  by  using  the  pocket-handkerchief  of  a  phthisical 
jiatient.  In  the  majority  of  cases  the  onset  of  the  ulceration  is  to  be 
attributed  to  local  infection- 
Chronic  catarrh,  the  fonnation  of  crusts  with  a  dr^^  condition  of  the 
mucous  membrane,  fissures  and  alirasions  of  tlie  epitheHiun  produced  by 
picking  the  no.se,  offer  a  footing  to  the  tubercle  kicilli,  which,  if  the 
soil  be  suitable,  multiply  and  give  rise  to  the  characteristic  lesions. 

Tuberculosis  of  the  nose  occurs  in  the  form  of  either  a  tumour  or  an 
ulcer.  No  strict  line  of  demarcation  can  be  drawn  between  tumour  and 
ulcer,  since  the  former  may  become  ulcerated  ;  or  the  two  m.iy  coexist; 
or  nodules  may  arise  on  the  margin  of  an  ulcer  in  process  of  healing. 

In  forty-eight  crises  out  of  nuiety,  collected  by  Heryng,  ulcere  were 
present;  and  in  forty -two  tnmi>ni's  w^re  seen.  \\\  the  majojity  of  crises 
the  tumours  are  chronic  and  I«!<al,  interfering  with  the  general  health 
little,  if  at  all ;  on  the  other  band,  ulcers  occur  for  the  most  part  secondarily* 
Bosworth  describes  tuberculous  tumours  as  springing  from  one  of  the 
tiirbinals,  and  resembling  a  small  jmpillomatous  growth,  but  flatter,  more 
regidar,  and  of  a  reddish  gray  colour.  Usually,  however,  the  tumours 
occur  as  irregular  red  growths  on  the  septum,  which  readily  bleed  when 
touched.  They  may  attain  the  size  of  a  hazel  rmt.  The  cai'tilaginous 
septum  is  the  favourite  seat  of  the  ulcer,  more  rarely  it  is  seated  on  the 
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membriiTious  p^rt ;  the  ulceration  may  extend  to  tho  alie  nasi,  snd  eia 
to  the  uj*i>er  lip,  and  may  lead  to  perforation  of  the  septum.  Tli«  cdg« 
are  someiinies  tbiekeuf^d  and  everted,  but  in  other  casea  they  itre  dlH 
cut.  The  surface  of  tho  ulcer  is  of  a  grayish  colour,  and  U  oof^H 
either  by  a  niufo-puniletit  secretion  or  by  a  crust.  Tubercle  tiadlfi  ^H 
be  absent  from  the  supt/rficial  kyer  wbiist  they  aro  abundantly  jmHI 
deeper  down, 

Si/mj>t<j/NS, — Paiu^  bn?raoiThage,  and  nasal  obstmciion  arc  the  man 
prominent  symptoms.  In  some  crises  the  nose  is  swollfn.  Thefv  if 
usually  an  iiu:rease  of  the  nasjil  secretion,  which  is  eoraetimes  uffeuai** 
and  may  contain  blood.  Tuberculous  disease  of  the  iitjee  usually  niMk 
much  more  chronic  course  than  a  similar  condition  of  the  t^mgne  or 
larynx,  aa  the  nose  is  not  subject  to  the  constant  iDO%'Cinetit  tnd 
in'itation  of  the  two  latter  organs, 

Diafjnosiit. — Tuberculosis  of  the  nose  must  be  distin^ruished  from  htpa, 
syphilis,  j^Limlera,  and  the  chronic  eczema  of  the  introitusuiisi  met  iritili 
strumous  chihlren.      If  t!io  affection  is  confined  to  the  nose  it  is*bifl 
impossible  in  some  casea   to  exclude  lupus ;  usuall}*,   however,  to  li^^l 
diagnosis,  there  are  tho  characteristic  growths  on   the    skin   and  ma^l 
surfaces,  and  the  tendency  of  lupus  to  improve  and  then  to  relapse*    fiP 
absence  of  tubercle  bacilli  and  the  success  of  an  anti-syphilitic  trcatoeot 
speed  dy  clear  up  any  doubt  as  to  ey  phi  lis.     Eczema  is   more  sifp«!r€rBl 
and  usually  involves  the  upfier  Itp  also.     Tuberculous    tumoum  nl  tk 
nose  muhit   be   dLstinguished  from  other  tumours   found    in   thui  Kfl[^| 
iuch  as  sarconm,  fibroma,  and  the  like.  ^^B 

Tn-fdimnt. — As  in  all  tul»erctdous  affections,  the  general   health  of  lit 
pitient  must  be  maintained   by  goixl  fmxl,  fre-sli  air^  and    Ionic*.     Thf 
most  successful  local  treatment  is  to  curette,  after  previous  cocainiaati% 
and  to  rub  in  lactic  acid.     Even  though  the  treatment  be  %igorrnisly  card^k 
out,    relapses  are  fre<|ueutly   ol*served.      For   small    ulcers    the   pd^H^I 
cautery  may  bo  employed,  luit  the  results  are  not  so  salisfaetory  at  tl^l 
of  the   lactic  acid   treatment.      If   operative   ti'catraent   he   deemed  ^H 
advisjilile,  the  nose  shoidd  be  cleaned  with  an  alkaline  sohttion,  and  \hm 
insnfllatecl  with  iodoform,  or  sprayed  ^nth  a  5  per  cent  solution  of  lii«fil||b 
in  Huid  parairin.  ^H 

Lupus  of  the  Nose. — In  the  majority  of  cases  lupus  afrrrting  ^H 
nasal  piissiiges  is  an  extension  of  the  diseitse  from  the  fi4ce.  If  thi*  fli^| 
were  systematically  examined  in  all  cases  of  fjxcial  lupus  tn&nr  Q^| 
ciiscs  of  iniranasid  lupus  would  \ye  reported.  In  rare  instancet  flP 
nasid  mucous  membrane  is  the  primary  seat  of  the  disease  [fide  axt 
**  Lupus  "  in  a  later  volume]. 

S'rmptoms, — The  patient's  attention  is  usually  first  attracted  by  the 
formation  of  crusts  and  a  feeling  of  irritation  in  the  nckstnl ;  oocaisioaf^H 
complaint  is  made  of  pain.     The  thickening   of  the  mucoua  memlc^H 
and  the  crusting  cause  more  or  less  nasal  stenosis.     There  id  bill  Ituli 
discharge,  and  tlds  is  usually  free  from  odour,  unless  the  crusts  have  been 
retained  in  the  nose  sufficiently  long  to  dccomfKJse.       After    spraying 
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the  nostrils  in  order  to  remove  the  cnists,  the  damn  go  wrought  by  lupus 
may  be  rccoguisctl.  In  sume  cuses  ulccriition  is  the  must  marked 
feature  of  the  disease ;  in  others  the  formation  of  nodules  is  the  chief 
feature.  Ulceration  jis  a  rule  begins  at  the  orifice  of  the  nose,  and  the 
septum  is  attacked  early.  Perforation  of  the  septum  is  accelerated 
by  picking  the  nose.  I'he  ulceration  may  heal,  or  it  may  extend  up 
to  the  edge  of  the  vomer;  the  bone  itself  is  attacked  in  exceptional 
cases  only.  The  nodules  seen  in  the  nostrils  resemble  those  met  with 
on  other  mucous  surfaces. 

Iharfjimis. — It  h  almost  impossible  to  disting^iish  between  some  cases 
of  chronic  tuberculosis  of  the  nostrils  aiiti  lupus  ;  indeed,  if  the  view  be 
correct  that  the  latter  is  due  to  an  attemiated  tu!)crculosis,  it  can  be 
readily  untie rstood  that  there  is  no  line  of  demarcation  between  the  two. 
Lupus  of  the  nose  is  most  Hkely  to  be  confounded  with  syphilis ;  the 
latter  nuis  a  more  rapid  course^  and  attacks  bone,  whereas  lupus  usually 
spares  bone.  The  absence  of  response  to  an  anti-syphilitic  treatment  is 
a  strong  point  in  excluding  syphilia.  The  soft,  granular,  irregular 
surface  and  opaque  pale  colour  of  the  bipus  nodules  distingiush  them 
from  lK»lypi.  The  recognition  of  lupus  nodtdes  on  the  external  gkin^  and 
the  microscopical  examination  of  a  portion  of  the  growth,  will  confirm 
the  diagnosis. 

Po'fjnosis. — Lupus  usually  runs  a  chronic  course,  and  does  not  lead 
to  a  fatal  termination.  In  one  eaau,  however,  the  septum  was  destroyed, 
and  the  siVhenoid  bone  eroded  ;  death  took  jjlace  from  basic  meningitis. 

DratmrnL — Local  treatment  niu:*t  be  Ciuried  out  actively.  Any  out- 
gro^vths  must  be  removed  by  the  cold  or  galvano-caustic  loop>  and  the 
cautery  applied  to  the  base.  Some  operators  prefer  the  sharp  spoon, 
followed  by  the  application  of  chromic  acid.  Lactic  acid  answers  well 
in  the  less  severe  forms.  The  local  application  of  cold  in  the  shape  of 
an  ice-liag  tt>  the  nose  has  been  sticcessfully  employed,  the  bag  being 
placed  on  the  nose  for  three  hours,  night  and  morning. 

Should  the  case  bo  too  far  advanced  for  any  radical  treatment^  the 
nose  should  l>e  sprayed  with  a  sim])lo  alkaline  solution  to  remove  the 
crusts,  and  then  a  5  per  cent  solution  of  menthol  should  be  fepmj  ed  up 
the  nostril  with  an  oil  atomiser. 

Cod-liver  oil,  syrup  of  the  iodide  of  iron,  and  arsenic  are  the  internal 
remedies  that  promise  the  best  results.  Some  of  the  lupus  patients 
treated  by  tulierculin  were  permanently  benefited  ;  and  it  is  possible  that 
in  properly  selected  cases  there  may  still  be  a  future  for  this  remedy. 

Syphilis  of  ihe  Nasal  Mucous  Membrane.^— Syphilis  in  all  its  forms 
— primary,  secondary,  tertiary,  and  inheriti  d^ — may  attack  the  nose. 

Primary  chancre  of  the  nose  is  comparatively  rare,  nevertheless 
thirty-seven  cases  have  been  put  on  record  up  to  the  year  1 804.  Between 
3  and  4  per  cent  of  the  cases  of  extra -genital  syphUIe  belong  to 
this  category.  The  virus  is  usually  conveyed  to  the  nose  accidentally ; 
but  cases  of  direct  transference  by  the  genital  organ  have  been  reported. 
The  site  of  the  chancre  is  most  frequently  at  the  orifice  of  the  nose,  and 
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the   surrounding   parts   have   an    ensipelatoua    appearance.      The 
maxilUry  glniuia  are  enlarged  and  tender.     Primary  syphilis  of  tht  i 
pharynx  ha^s  been  met  with  in  fourteen  patients.      In  ^\'^Ty  a 
was  conveyed  by  the  Eustiichian  catheter. 

In  the  absence  of  history  a  chancre  in  the  nose  wouW  ^ti  tia 
to  much  ditHcnlty  in  diagnosis  before  the  superveritioti  of  Moondsr 
Bytnptom^.  It  would  moat  probably  be  mistaken  fur  a  sarcoma,  tMii6«i 
thia  it  may  Ijh  distinguished  by  its  tendency  to  bleed,  by  the  small 
of  swelling  compared  with  the  ulceration,  and  by  the  early  enF 
of  the  aubtnaxilljiry  glanda  on  the  corres|)ondi ng  side.  The  onflce  of  tU 
nose  ia  the  part  usually  attacked  in  the  secondary  stage,  and«  as  on  xAm 
mucons  aurlaces,  the  alTection  may  assuaie  a  catarrhal,  erythi^mjitoQ^  or 
superficial  ulcerative  form.     Condylomas  have  also  been  seen  in  the  BOii. 

In  the  tertiary  stage  the  nose  is  frequently  and  often  severely  adactid 
The  disease  usually  begins  as  a  gumma,  though  this  stago  msT  U 
overlooked,  and  the  patient  may  not  present  himself  until  ulcemtioo  bi 
occurred.       In   some  cases  ulceration  takes  place  'W'ithout     *  nooi 

formation  of  a  gunmia.     The  damage  wrought  by  tert iiiry  ?^  .  At 

nose  is  at  times  very  great ;  there  may  be  complete  destrucuon  fA  tk 
contents  of  tiie  nasal  cavities^  the  antrum  being  thrown  open  on  bock 
sides,  Perfomtion  of  the  septum  ia  a  very  common  result  of  syphihi; 
the  syphilitic  atfection  differs  from  simple  perforation  in  that  the  born  ii 
attacked  in  the  former,  consequently  a  much  gre  iter  destruction  017 
occur  ;  the  ulcers  are  longitudinal^  and  the  margins  of  the  lilcer  iit 
thickeneiL  As  a  result  of  cicatricial  contraction  of  the  eonnectirc  ti«w 
which  binds  the  cutimeous  and  cartilaginous  structures  to  the  nasal  bonei^ 
the  so-called  ** saddle-back"  nose  may  be  formed.  It  is  imponanl  lo 
bear  in  mind  that  a  similar  condition  may  be  brought  about  by  phkg* 
monous  infljimmiition  of  the  nose  without  syphilis.  In  inhenced  sypUiii 
it  is  very  cuminon  to  meet  with  a  catarrhal  condition  of  the  nares  gtTii|| 
rise  to  **snullli!s."  Inasmuch  as  ulceration  at  the  angle  of  the  moutk*  1 
rash  about  the  body,  and  condylomas  usnally  occur  at  the  $^me  time,  lie 
diagnosis  is  oasy»  Later,  especially  about  the  i>€rii»d  of  puberlT,  the 
manifestations  of  inherited  syphilis  are  such  as  are  seen  in  the  tertiarf 
form  of  acipdrcd  syphilis, 

7Vm///i/'«/.  — Under    the    usual    treatment   for   syphilis    the   swillii|g| 
caused  bv^  tlie  primary  sore  in  the  nose  rapidly  disappeiirs,  and  le 
tracer  except  fionie  scjirring. 

For  secondary  syphilis  of  the  nose  the  usual  constitutional  treati&flnt  ^ 
is  rc<piired»   with    some   simple   alkaline    solution    to    spray    the   noac, 
followed  by  insufflation  of  iodoform,  or  the  application  of  dilute  citRM 
ointment. 

Ill   tertiary  syphilitic  disease  of  the  nose  large  doses  of  iodidt  olj 
potassium  are  nuL-ded  ;    and  in  some  cases  the  inunction  of  tncrcanal ' 
ointment  will  accelerate  the  cure.     The  nostrils  should  be  kept  ebaa 
by  spraying  them  with  warm  antiseptic  solutions.      If  necrosis   takii 
place,  and  the  necrosed  bone  do  not  separate  Bpontaneously,  it  may  ht 
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necessary  to  removo  it  by  forceps.  When  sequeRtra  are  seated  above 
tho  inidillfl  meatus  grent  caro  is  iioetlfd  in  aittnipts  at  removal.  The 
insufllalion  of  iodoform  will  clicck  ibe  otrcnaive  odour  mid  promote 
healirjg.  In  infants  sufTering  from  the  coryza  of  inherited  eypbilis  it 
IS  most  important,  in  addition  to  constitutional  treatment,  to  keep  the 
nostrils  open  ;  this  can  lie  eifected  by  spraying  tbcm  with  an  antiseptic 
Bohitirm,  am!  then  applying  ddnto  citrine  ointment,  or  a  10  per  cent 
solution  of  menthol  in  fhud  paraffin. — F»  de  H.  H. 

The  new  growths  of  tlie  nasal  cavities, — 3fucms  Pohpiis,  —  The 
production  of  polypujs  is  either  <lependent  ni>on,  or  actually  consists  in 
a  more  or  less  circumscribed  inflammation  of  the  mucous  surface  from 
which  it  springs.  Where  the  growth  is  alttjnded  by  suppuration  the 
initial  factor  is  probably  an  epithelial  neciosis.  As  an  immediate  con- 
eerjuence  of  snch  an  accident  we  find  granulation  tissue  covering  the 
ulcerating  surface.  The  bniger  cicatrisation  is  delayed  the  larger  these 
gramdationsi  become ;  and,  being  perpetually  bathed  in  mucus,  they 
absorb  moisture,  beeome  oedematous  in  fact,  and  thus  acquire  an  increas- 
ing tendency  to  f ungate.  This  process  is  precisely  that  of  an  ordinary 
ulcerated  surface  where  granulations  are  proliferatit>g  freely.  If  such  an 
ulcer  be  bithed  constantly  in  water  the  granulations  become  watery, 
pale,  and  flabby,  and  are  scarcely  to  be  distinguished  histologically  from 
many  a  specimen  of  simple  mucous  polypus. 

As  this  incipient  pol^^pus  grows  older  its  structure  becomes  modified, 
owing  to  the  production  of  a  librous  element.  The  growth  becomes  more 
prominent  and  tho  blood-vessels  more  developed,  especially  towards  the 
base,  where  the  fibrous  element  grows  firmer  and  contracts  the  surround* 
ing  tissue  ;  thus  gnidually  a  pedicle  is  produced  contniiiing  fully-developed 
"V*essels  which  ramify  in  the  peripheral  and  more  cedematoua  tissue* 
Usually  the  structtire  ultimately  becomes  quite  distinct  from  the  sur- 
rounding surface  from  which  it  springs,  although  very  often  the  mucous 
membrane  in  the  immediate  neighbourhood  is  in  a  condition  of  pro- 
nounced hyperplasia.  As  this  granulation  polypus  increases  in  size  we 
find,  curiously  enough,  that  the  epithelium  tends  to  creep  over  it  from 
the  base ;  and  it  is  in  this  way  that  these  growths  are  often  found  com- 
pletely covered  with  ciliated  epithelium*  Precisely  the  same  thing  occurs 
in  the  ear  where  the  similar  so-called  "polypus"  admittedly  consists 
originixlly  of  granulation  tissue.  In  the  tympanum  such  formations  in- 
variably are  or  have  been  associated  with  cai'ious  bone,  a  fact  con- 
clusively proving  their  inflammatory  origin ;  yet  even  the  epithelium  of 
the  tympanum  creeps  over  these  granulations,  and  covers  them  more  or 
less  completely  with  columnar  ciliated  cells. 

Rindfleisch  has  described  a  fine  reticular  formation  in  the  ordinary 
fungating  granulation  ;  and  in  the  polypus  we  may  find,  as^Bociated  with 
Btich  reticulum,  round  cells  which  become  hirger  and  fusiform  in  various 
places,  and  are  gradually  converted  into  fibrous  tissue.  At  an  equal  rate 
with  the  increase  of  reticiJum  the  tendency  to  absorb  water  becomes  more 
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pronounced.  Amid  this  increasingly  coarse  reticulum  we  fiinl^  in  lii&saB 
pacts,  various  fjUiuitities  of  eelk  of  diverse  shape  iunl  sii^;  varyin||;,lkdi 
to  say,  from  tho  sm;dl  gnmolation  to  tbe  long  fusiform  cell,  irhi»'h  pr^<i% 
produces  the  fibrous  clcmeiiL  Such  I  believe  to  be  the  csscntul  iUncUn 
of  mucous  polypus. 

While  admitting  that  pathologists  commonly  describi?  poljpiiJ  fl  tb 
nose  as  cither  niyxoma  or  adeuom.i,  yet  for  my  part^  althutigh  I  li&ft 
examined  some  hundreds  of  specimens,  I  have  never  suoceeddd  in  fbdiai 
a  true  myxoiaa  celL  In  the  yotinger  growths  we  may  find  a  cell 
ently  bfanched  at  the  points  where  the  fine  reticular  fibre*  Ofl 
another  i  yet  au  unmistakable  myxoma  cell  I  have  never  •een. 

But  although^  clinically  speaking,  the  initial  infiamniAtory  tOmk 
which  results  in  polypus  is  often  aceompfinied  by  supfvunitiatt, 
probably  there  is  another  method^  poiisibly  more  frequent,  in  which 
growths  originate.  A  succession  of  acute  attarks  of  cold  in  the 
may  gradually  induce  a  chronic  infiltration,  weakening  au*l  thickeuilkf  ll 
a  certain  area  of  mucoua  membrane  ;  the  fiV>roua  elomeutA,  heconiiDf 
softened  and  granular,  gradually  disappear  into  mucous  fiatd  wbck 
steadily  increases  in  the  inters]>aces.  New  cells  are  produced  vtick 
accumulating  into  clusters,  ultimately  produce  a  definite  projeetioo  ab^ii 
the  surface ;  and  this  granuloma  may  gradually  pass  througb  ftll  ibt 
changes  of  fungating  granulation  ti-ane  lill  a  structure 
polypus  is  produced.  In  such  case  there  need  have  been  tio 
continuity  in  the  epithelial  stir  face. 

Clinically,  as  I  have  said,  we  are  perfectly  familiar  with  tht 
different  modes  of  formation  \  and,  oven  if  true  myxomAUms 
occur  occasionally  in  polypi,  the  fact  does  not  militate  in  any  «ijr 
against  my  view  of  the  inflammatory  origin  of  such  growths^  f  or»  m  I 
have  pointed  out  upon  the  authority  of  Kindfleisch,  onlinary  ftu^gooi 
granulations  may  contain  a  cjuantity  of  welbformed  mucous  ti^qe.  pr^ 
senting  a  pale  pink,  watery  appearance,  sometimes  even  yellow  and  j^r 
like.  \irchow%  moreover,  teaches  us  that  mucin  is  a  eommon  pniibet 
in  irritated  connective  tis^ue^  and  that  thus  it  must  be  admiltod  ai  a 
product  of  in  flam  mat  ion. 

In  cases  where  the  initial  inflammatory  attack  is  of  sufEctent  in  trinity 
to  prod t ice  molecnlar  necrosis  of  the  mucous  meoibrane,  where^  ivion$ar<r« 
the  tendency  to  heal  is  not  strong  enough  even  to  produce  a  polyptu,  like 
ulceration  may  extend  to  the  muco-periosteum  and  expose  the  subj^oent 
bone.  In  such  a  way  we  may  have  masses  of  gninuUtion  tit^ue,  w«ll- 
formed  poly]>i,  and  carious  bone  coexisting  side  by  side ;  and  where  foch 
a  process  takes  place  within  any  of  the  accessory  cavities  we  then  find 
abscess  and  other  consequences  attendant  upi  m  the  rotentiou  of  pua, 
these  points  will  be  considered  in  a  subsequent  section. 

Very  frequently  a  portion  of  mucous  membrane,    espeeUDy 
depenrling  from  the  free  border  of  the  middle  turbinal,  pre^^nta 
appearance  as  makes  one  doubtful  whether  it  should  be  consid<!red 
diffuse  pDl}'pu3  or  rather  a^  a  mass  of  hyperplasia  j  nor  will  iho 
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Imiiterially  assist  us  in  drawing  iho  distinction.  And  if  i^uch  a  fragment  do 
plot  apiHJur  sufficiently  translucent  to  ju-tify  its  being  considered  as 
fcpolyptiSj  we  may,  by  soaking  for  a  few  minutes  in  water,  so  increase  its 
fcize  as  to  give  it  microscopically  every  characteristic  oC  ordinary  polypus 
bissue. 

I        Thn  description  of  lli».^  ordinary  mucous  pol3']>u3  ji:st  mentioned  does 

mot  account  for  the  classificution  generally  given  by  stugeons.     Wo  are 

itold  that  the  V>enign  mucous  polypus  consists,  as  1  have  already  remarked, 

leilher  of   myxoma   or  adenoma.     The  fonner  misapprehenj^ion   I   have 

Mttemjitfd  to  explain  ;  hut  the  other  is  less  ea§y  10  coujprehrnd,  seeing 

I  that  the  growths  for  which  the  nume  j>olypus  is  now^  rescrxed  by  rkinolo- 

Igtsts  never  present  any  glandular  structure,  except,  indeed,  in  cases  in 

I  "which  the  neoplasm  consists  rather  of  an  oedematous  hvpcrtrophy  of  a 

Mridely-attached  piece  of  mucous  membrane.     The  fact  is  that  the  surgeon 

pblA  habitually  confounded  with  p>ly]iU8  those  cuni*us  lobulated  or  cauli- 

iowes  dike  gruwtha  which  consist  entirely  in  a  hypcr|>lasia  of  the  mucous 

membrane  covering  the  erectile  tissue  more  especially  developed  over  the 

inferior  turliinalt^.     In  such  growths  the  noniial  nmcous  glands  are  often 

largely  increased  in  size  and  number,  and  one  readily  reidisea  how  the 

name  adenoma  was  aj»plied  to  tliem.     But,  according  to  usual  observance, 

the  discussion  of  these  grow^ths  belongs  rather  to  the  domain  of  chronic 

hypertniphic  rliinitis,  although  there  is  no  gt^od  reason  for  discussing 

polypi  as  new  growths  if  the  former  are  not  to  l>e  similarly  considered. 

Clinical  aspects. — On  sevei^al  occasion's  I  have  actually  w^atchcd  the 
ince[)tion  of  a  polypus  in  an  attack  of  acute  inflammation  ;  that  is  to  say 
in  cases  where  I  knew  that  no  suspicion  of  such  growths  had  previously 
existed-  The  patient  is  seized  with  more  or  leas  severe  pain,  generally 
referred  to  the  snpraorbitid  region  ;  while  the  intensity  of  the  swelling  and 
the  ohstiiictiun  to  hreatliingare  altogctlier  out  of  proportion  to  tlie  degree 
of  inSammation  on  the  o[>jx»8ite  siilc.  The  acuteness  of  the  ]>ain  probably 
points  to  i  n  flam  mall  >T'y  tension  deeper  than  the  mucous  surface,  thai  is 
to  say  in  the  muco-|K*riosteum,  or  perhaps  in  an  ethmoidal  cell.  After 
two  or  three  days  of  such  pain  I  have  seen  a  polypus  appear  in  the 
middle  meatus  perfectly  translucent,  jtale  pink  in  colour,  and  sharply 
detined.  But  the  more  ordinary  course  is  for  the  patient,  after  com  plain- 
ing of  a  constant  succession  of  colds  in  the  head,  to  find  that  his  nose  is 
becoming  j persistently^  obstructed.  He  tells  us  he  is  always  worse  in 
<lamp  weather,  he  walks  arid  sleeps  with  his  mouth  open,  his  eyes  become 
watery  and  bloodshot,  and  his  nose  frequently  widens  across  the  bridge  ; 
unable  to  obtain  any  satisfaction  from  liloAving  his  nose,  he  is  perpetually 
wiping  it  \  he  loses  his  senses  of  emell  and  taste,  and  becomes  a  woe- 
begone object.  In  the  earlier  stages  sneezing  is  often  a  prominent 
and  very^  distressing  symptom ;  but  as  the  obstruction  increiises  the 
mucous  membrane  becomes  less  sensitive  to  tactile  stimulation,  and  the 
sneezing  may  disi4p[je;Lr  altogether 

With  his  nose  troul>les  the  patient  may  show  aymptoms  of  an  extensive 
catarrh  of  the  larynx,  trachea, and  bronchial  tubes;  and  not  infretjueutly 
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tho  asthmatic  <ind  bronchi  tic  troubles  mask  the  nasal  altogetlier.  ifwm 
authorities,  espei-ially  in  the  German  and  Atomoui  sdiook  (Iii4 
Bosworth,  nud  others),  such  symptoms  are  supposed  tu  reaott  frsKm  nlii 
action  ori^^in.'itiiig  in  the  mis^kl  mtieouii  inemWrziiic  ;  but,  lO  fmri  it  il  li 
find  the  asthma  cured  by  remo>ing  p<.>[ypi,  it  is  profa»lilj  imvi  oms 
U}  consider  tlje  bronrhttic  and  nasal  conditions  as  aevciml  IixaI  nufrHrc^ 
tions  of  a  chronic  inHammatory  proceBs  pervaditig  tbe  wh* 
respiratory  mucous  membrane.  And  I  am  prepared  to  €iiipii4>ssr  t::.. 
view,  knowing  full  well  that  the  rectification  of  nnsal  atiDOnMUitMi  «lW 
than  polyi>us  often  results  in  a  most  remarkable  enre  of  tin  I 
synijjtouis. 

Treat  me  nt. — Various  remedies  have  from  time  to  time 
for  the  absorption  of  mucous  polypus,  but  a^  a  matt«!r  ul  £aet  tbrjr  i 
all  result  in  failure.  Astringents  sometimes  appear  to  have  a  Uiiip 
effect  in  contracting  the  size  of  the  smaller  grnnrtii*;  and 
consist  chiefly  in  masses  of  fung^iting  granulatiim  ttanie^  AwiMflW  ik 
stronger  itstrirr^ents  and  caustics  may  be  of  material  lienefit.  I  hateioMii 
for  intjtiince,  zinc  chloride  (gr.  xx.  or  xxx.  ad  5].)  of  eonsiderat«fe  Mfvn 
and  chromic  acid  (gr.  x,  a^l  §j.)  or  silver  nitrait4i  (gr.  xxx,  arl  sj)ap9 
be  ecjiully  effie^tcious  ;  but  every  such  case  is  irififuiely  belter  treated ipia 
ordinriry  snrgieal  principles.  Masses  of  granitliittofi  are  Imt  ti^ftrtjj 
with  the  curette,  while  tho  larger  growths^  which  wo  disliii|piifthaipQif|t 
are  best  removed  by  the  cold  snare.  Many  advocate  tll4l  i3«eof  tilt  hem- 
descent  snare,  but  I  fad  to  see  the  advantage  of  it ;  vbilo  riftks ol i6«k&^ 
from  the  genenitiori  of  steam  are  obvious. 

Benhfn  tfrowt/^s  of  tlu  nasc  other  Hum  nmcous  pdypl, — ^Benidaf 
polypi  there  are  other  growths  which  must  at  least  be 
in  this  place.  Those  curious  cjiuliflower  developmenlB  so 
hypertrophic  rhirdtis,  es^pecially  fis  it  affects  tbe  erectile  tjisue  and  tb 
inferior  tinbinals,  actually  belong  to  the  section  of  rhinitia.  Tbe/CMK 
sist  of  erectile  tinsue  itrfiltnited  with  large  roaaaes  of  gmnulalioii  tan^ 
maintained  by  some  authors  to  be  lymphoid.  In  old'Standing  gimw  tkf 
grow  more  fibrous,  and  under  certain  conditions  lose  their  mckly  \m. 
becoming  n?tletnat<ms  and  colourless  •  in  this  case  tho  6hrtHsiJliiitf 
elements  become  infiltrated  with  nmcin  antl  water,  and  t he  ^vuwtlli  fVJ 
closely  rc.semldo  many  instances  of  onlinary  polypus.  Wbea  toAf 
lobulate<J  and  very  substantial  they  have  frequently  been  mitflakili  li 
papillom:!,  and  recorded  as  snch. 

Papiiloma  is  actually  very  rare  in  the  Schneideriaii  membraiia  ;  thoi^ 
occasionally  f^mall  sfiecimens  tire  found,  attaclied  to  the  sepltim  or  tn  tae 
vestibule,  which  have  all  the  api^earance  of  such  growths  aa  loiml  ai 
other  distributions  of  mucous  membrane.  I  have  seen  a  few  exampkii' 
well  developed  jjapilloma  covering  the  stu^ace  of  a  long-standing  anieni 
polypus^  when  projecting  between  the  aliB  and  constantly  exposed  to  lit 
friction  of  the  handkerchief.  Such  a  development  baa  no 
whatever  ydvXx  uny  tendency  in  the  parent  growth  to  originate  ] 
disease. 
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MaH(jnani  dfsetfss  of  ihe  nasal  cavities^ — Malignant  disease  of  the  nose 
within  the  domain  of  the  snrgeon,  and  needa  bnt  little  notice  in 
theso  i^ij^es.     According  to  Ej  ichsen,  the  tnoi.s mutation  of  rnucona  polypui 
into  c'liitheUomji  is  by  no  means  a  rare  occnmiicG.     That  this  is  an  error 
13  an  opinion  which  1  believe  every  anthor  will  now  accept.    After  having 
treated  more  tkin  a  thousand  cases  of  jxjlypiis,  I  have  never  seen  these 
l^benign  growths  degenerate  into  malignant,  allhongh  1  have  seen  sarcoma 
nd  niucou'*  polypus  associated  in  the  same  nasiil  fossa.  Sarcoma  U  decidedly 
comnjonei'  in  the  nose  llian  epithelioma  ;  and   1  xniiy  add,  iLS  a  cliaraC' 
teriNtie  t»f  the  former  in  this  region,  that  its  mulignancy  is  probably  more 

I  difficult  tt^  estimate  on  microscopiwil  examination  than  in  other  regions. 
Cases  have  been  recorded  of  complete  cure  of  Siircoma  by  intranasal 
©peration  alone.  I  am  watching  a  patient  of  my  own  who  ])rc8ented  every 
symptom  of  malignancy,  both  clinical  and  microscopiwd,  in  whose  case 
||he  surgeons  dcclirietl  to  interfere,  yet  for  over  fotir  years  now  he  has 
|>resented  no  indications  of  rccurrenco.  The  treatment  was  entirely  intra- 
nasal, and  extern  led  over  three  years ;  the  tendency  to  recurrence,  at  fii^t 
extnionlinarily  r.i|*id,  gradually  diminished  until  it  has  ceased  now,  I 
beheve,  altogether.  Prol>ably  all  the  crises  of  so-aillcd  fibrous  tumour 
found  in  adolescents,  which  make  such  frightful  local  nivnges,  separat- 
ing and  protruding  the  eyes,  flattening  the  nose,  and  producing  **  frog- 
face,"  are  actually  ^arconm.  Enchondroma  has  also  been  described  as  a 
cause  of  Hke  syniptoms. 

Affeetions  of  the  nasal  bones.— The  pathological  conditions  en^ 
countered  in  certain  conditions  of  infiamniution,  as  it  involves  the  osseous 
structures  of  the  nose,  are  insejiarably  associated  with  the  subject  of 
polyptis.  That  simple  intlamraation,  unstipported  by  any  constitutional 
dyscrasia,  may  rcsidt  in  exposure  of  lione  is  a  fact  which  cati  no  longer 
be  disputed.  As  1  have  said^  wherever  we  fiml  granulations  or  pjlypi 
fiHing  tlie  middle  meatus,  arid  attended  by  suppunUion,  cart-ful  insertion  of 
a  blunt  prolie  into  the  diseased  region  will  readil}'  reveal  patches  of 
carious  bone.  But  the  cases  are  extremely  rare  in  winch  the  inflammation 
is  sufficiently  intense  to  set  up  more  than  a  superficial  molecular  merosis. 
Undoubtedly  at  times  a  se<|uestrum  may  be  pioduced,  all  hough,  so  far  aa 
I  am  awate,  never  of  any  more  im]K>rtant  part  than  a  fragment  of  the  free 
border  of  one  or  other  turbinateil  bone.  Whenever  large  sequestra  are 
disco^^ered  there  can  be  little  doulit  as  to  the  syphilitic  origin  of  the 
disease.  So  far  we  are  unacquainted  with  any  essential  ditrerenccs  from 
similar  precedes  in  other  bones :  the  same  inflammatory  misihief  w hich, 
in  one  spot,  led  to  the  substitution  of  a  layer  of  granulaiion  tissue  for  the 
normal  periosieum,  may  in  adjacent  spots  produce  an  accumulation  of 
osteoclasts,  causing  extensive  aljsorption  of  bone  ;  or  yet  again  may  lead 
to  a  more  chronic  process  which  has  Ijeen  called  by  Billroth  odmphytic 
peTwsfithi,  So  far  as  I  am  aw^iire,  the  majority  of  cases  of  caries  in  the 
nose  have  not  been  attribtitiil>le  to  tubercle. 

But  there  is  yet  another  condition  of  bono  disease  observed,  so  far 
as  I  know,  only  in  the  nose,  the  pathology  of  which  has  not  yet  been 


692  SYSTEM  OF  MEDICINE 


satisfactorily  studied.  AVe  may  occasionally  detect  by  the  probe  an 
extensive  surface  of  bare  bono,  uncovered  even  by  granulations,  not 
presenting  the  roughness  of  an  ordinary  sequestrum,  and,  so  far  from 
being  friable,  of  an  ivory  hardness.  Suppuration  occurs  from  the 
neighbourhood  of  these  exposed  surfaces,  if  not  actually  from  them ; 
and  there  are  always  granulations  in  the  vicinity.  Such  conditions  I 
have  watched  for  many  months  at  a  time  without  the  formation  of  a 
sequestrum.  Probably  the  phenomenon  is  due  to  a  gradual  interstitial 
condensation  of  bone  with  encroachment  upon  the  Haversian  canals,  and 
even  obliteration  of  them  ;  thus  depriving  any  rudimentary  granulation  of 
its  necessary  blood-supply,  and  reducing  suppiu^ation  to  a  minimum.  But 
the  process  of  condensation  is  so  gradual  that  no  attempt  at  repair  is 
made  by  throwing  off  the  necrosing  surface ;  and  possibly  the  very  con- 
densation minimises  the  risks  of  local  infective  processes,  and  lessens  the 
danger  of  extension.  In  some  such  manner  we  may  perhaps  account  for  the 
rarity  with  which  these  diseases  extend  into  the  cranial  cavity.  Osteaphytic 
periostitis  may  lead  to  the  most  extraordinary  overgrowths  of  the  bone 
itself,  more  especially  when  it  affects  the  middle  turbinal.  The  hyper- 
trophy of  the  free  border  of  this  bone  is  indeed  sometimes  so  exaggerated 
as  to  bring  it  in  contact  with  some  portion  of  the  under  surface,  where 
such  extensive  adhesion  may  take  place  as  to  enclose  a  perfectly  sealed 
space  lined,  of  course,  with  mucous  membrane  continually  pouring  out  its 
secretion.  This  is  one  of  the  methods  in  which  the  rare  and  curious 
osseous  cyst  is  formed,  which  sometimes  assumes  such  a  magnitude  as  to 
fill  the  fossa  completely,  and  even  to  widen  the  bridge  of  the  nose,  separate 
the  orbits,  and  induce  so  much  deviation  of  the  sej)tum  as  to  block  the 
other  nasal  fossa  also.  Such  cyst^  necessarily  have  walls  the  thickness  of 
which  is  in  inverse  ratio  to  the  volume  ;  while  the  contents  vary  from  a 
thin  mucus  to  a  dense  atheromatous  matter.  Occasionally  small  polypi 
are  found  studding  both  inner  and  outer  surfaces. — G.  MacD. 

Rhinoscleroma. — This  disease,  which  is  exceedingly  rare,  was  first 
described  by  Hebra  in  1870. 

EHoUkjij. — Very  little  is  known  of  the  conditions  under  which 
rhinoscleroma  originates.  The  majority  of  cases  have  occurred  in  the 
south-east  of  Europe.  A  few  cases  have  l)e(!n  rej)orted  in  Central 
Americii,  Egypt,  and  India.  The  first  case  shown  in  this  coimtry  was  that 
of  a  Guateniahin,  aged  18,  who  Avas  brou«j;ht  before  the  Pathological 
Society  by  Dr.  Payne  and  Sir  F.  Semon  in  18S4.  The  somewhat  narrow 
geographical  distribution  of  the  disease  would  seem  to  point  to  some 
endemic  condition  as  its  cause.  An  instance  of  the  transference  of  the 
disease  by  contiigion  has  been  reported. 

Morbid  awittmifi  and  palholotjy. — The  sites  of  predilection  of  the 
scleroma  are  the  cartilaginous  part  of  the  nose,  the  conmiencement  of  the 
bony  part  of  the  nasal  cavity,  the  choanse  and  the  larynx  below  the  glottis. 
Each  of  these  places  may  be  affected  independently,  and  not  by  extension 
from    one  |>art  to  the  other.     In   exceptional  cases   the  neoplasm    has 
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Istarted  in  the  pharynx  or  liard  pakte.     The  diseaso  may  be  considered  aa 

Fa  chronic  infective  gmnnloma  ;  th-it  is  to  say,  a  roundcolled  infiltration 

land  a  lar^jo  amount  of  fil>rous  tijssiie  are  present  -  there  are  also  ntimerous 

ilarger  cells  and  sjmL'es,   **  vacuoleSj "  formed  hy  hyjdine  degeneration  of 

I'tlie  liirger  cells.     ^licioorgariisms,  first  observed  by  Frisch^  resembling  in 

many  rc.spet!Ls  Fried  lander  ti  pneumoeoccus,  are  found  in  larger  cells,  the 

Tacuoles,  bluod-vessek  and  lymphatics  of  the  affbcted  part.      They  can 

[  be  stained  by  Gram's  method.     Inoculation  experiments  on  animals  have 

given  no  very  definite  results. 

<%m/?^<j/nA\— Necessarily  the  symptoms  vary  acc*»rding  to  the  part 
aflTected.  Out  of  eiglity-five  cases  the  mueoiis  membrane  of  the  nose  was 
attacked  in  eighty-one,  the  cutuneous  covering  of  the  nose  in  seventy  four, 
the  pharynx  in  fifty-seven,  the  larynx  in  nineteen,  the  tntchca  in  five,  the 
upper  lip  in  forty-six,  the  upper  jaw  in  sixteen,  the  bard  palate  in  seven- 
teen, the  tongue  in  four,  the  lower  lip  in  two,  the  lachrymal  tract  in  five, 
and  the  ear  in  one  c^ise.  When  the  nose  is  affected,  obstruction,  which  may 
be  complete,  is  the  symptom  chicfiy  complained  of ;  there  may  be  some 
discharge  and  even  a  little  bleeding.  Pain  is  usually  absent,  but  there 
may  be  some  tenderness.  The  neoplasm  occurs  in  slightly  elevated  plates 
or  nodules  of  a  red  colour,  smooth  on  the  surface,  and  as  hard  as  ciutilage. 
In  very  exceptional  cases  the  growth  has  been  somewhat  soft  and  of  a 
polypoidal  appciimnce.  In  the  larynx  scleroma  may  cause  urgent  dys- 
pnoea, and  Rmdler  has  shown  that  chordiHa  vocalis  inferior  hypertrophica 
is  simply  a  variety  mf  the  same  disease.  Evidence  is  strongly  in  favour  of 
the  view  that  Stoerk's  bleuorrhoea  is  scleroma  of  the  upper  air- passages. 

Dmgiwsls. — Khiimscleroma  may  Ise  distinguished  fjom  lupus,  tiiher- 
ciilo«)8,  malignant  disease,  and  syphilis  by  its  slow  progress  and  by  the 
absence  of  ulceration  and  ofTensive  discharge.  The  want  of  response  to 
an  antisyphilitic  treatment  will  confirm  the  diagnosis  as  against  syphilis. 
There  may  bo  some  difficulty  in  distinguishing  hcloid  from  rhinosclcronia ; 
but  the  furmer  is  rarely  met  with  in  the  nose.  The  crucial  |ioint,  however, 
in  the  diagnosis  of  rhinoscleroma  is  the  detection  of  the  characteristic 
bacilli  in  portions  of  the  growth  removed  for  the  puri»ose. 

Fnifpmsis. — The  disease  is  a  very  chi*onic  one»  and  cases  are  on  record 
in  which  it  has  existed  fi^r  upwards  of  twenty  years.  The  only  dangerous 
variety  is  that  which  attucka  the  larynx.  Cases  have  been  reported  in 
which  a  complete  involution  of  the  growth,  verified  l»y  microscopic 
examination,  has  taken  place  after  an  attack  of  fever ;  in  one  instance  the 
fever  was  typhus,  in  another  possibly  of  malarial  origin. 

Treainuut — Attempts  have  been  made,  hut  with  very  partial  success, 
to  maintu'n  the  patency  of  the  nose  by  means  of  the  galvano>cautery  and 
knife.  Gt^od  results  have  been  reported  from  injections  of  1  to  1  2  per 
cent  solutions  of  arsenic  into  the  affected  part ;  a  *2  per  cent  solution  of 
carbolic  acid  has  been  used  in  the  same  way.  Ihe  two  latter  methods  are 
worthy  of  trial  If  stenosis  of  the  krynx  be  threatened,  tracheotomy 
must  be  performed. 

Glanders. ^ — The  nose  may  be  affected  in  the  acute  form,  to  which 


the  name  glinflera  was  at  one  time  restricted  ;  or  it  ntajr  \m  itttcfad 
during  the  course  uf  the  chronic  furm  (the  fuix'V  of  hori*cs)* 

The  ciige^i^e  is  fretjiiently  contnicted  by  the  secrt;tioii  of  Use  Mat 
miicuus  nietubniiKJ  of  the  diBeased  animal  coniirtjL^  in  cutitact  witk  thi 
nasal  mocous  mt'inbrarie  of  the  patient  Irj  tliefec  casos  ibe 
symptoms  fire  met  with  m  the  nose.  At  first  a  tliin  muinis  i 
and  the  no»e  becomes  swollen,  reil,  and  p»infid  ;  ttio  swelling  may  extctd 
to  the  face.  After  a  time  the  discharge  l>ecomcs  thicker,  nmco|iiiiitl««t, 
fitained  with  blood  and  very  u^enrnve,  and  the  nostrils  umy  be  kkxM 
with  crnst.^.  The  nasid  mucons  membrane  is  grtsttly  ewullen,  and  iht 
linijiLj  membrane  of  the  accessory  sinnses  is  simiiiirly  alfeciad.  In  «it&f 
of  the  chronic  castas  tnhercle  like  noclnlea  fomi  and  1e  »d  to  ulcentloii«i 
the  mucous  membrane  and  necrosis  of  the  septum.  The  n<JM  tf  not  m 
generally  aflected  in  man  as  in  the  horse ;  the  disease  may  run  its  count 
without  implicafiori  of  the  nose,  or  the  nasal  nmcoii:^  niembmn^  mftr  in< 
be  involved  until  the  bter  stages  of  the  disease  in  the  scoocul  or  tkinl 
week. 

Ditifjuom, — If  the  nose  be  early  affected  and  the  disease  nin  a  nfid 
course  the  diagnosis  is  c.isy,  especially  if  the  |>atieiii's  occupation  Woob^ 
nected  with  hoi^iis.  In  the  more  chrome  forms  thu  nasaJ  affectioo  wtf 
be  confounded  with  tobereidosis  or  syphilis ;  but  the  cutaneoits  mlTcctioQi 
of  glaudci'8  are  not  seen  in  tuberculosis,  and  the  disease  do<*a  not  yirld  to 
anli-syphilitjc  treatment.  Moreover,  the  chii mete Hr tic  iMcillt  of  glMJidtn 
Ehould  ho  sought  for  in  the  luorhiil  secretions.  For  furihc^r  infonnataoi 
the  reader  is  referred  to  the  article  ** Glanders"  in  this  work  (?oL  it 
^513). 

Trmimejtt. — All  that  can  l>e  done  locally  is  to  keep  the  noetitk  dm 
by  frequently  spraying  them  with  such  antiseptic  sohitioiis  tm  wmk 
solutions  of  creasnte,  carbolic  acid,  or  permanganate  of  potAssdtoiL  Tfct 
occasional  applieatiun  of  solution  of  nitmte  of  silver  or  tincture  of  iodlM 
may  be  tried* — F.  de  H.  IL 
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Nasal  NEtmosEa.— Olfactory  Neuroses.— The  olfiictory  nenre  u  ik 
nerve  of  the  special  sense  of  smell  Numerous  nervous  fihinieiiU  denvti 
from  the  olfactory  bulb  pass  through  the  foramina  in  the  cribrifonn  pbn 
to  the  mticous  membrane  of  the  upper  pjtrt  of  the  septum  and  of  tki 
outer  walls  as  far  down  as  the  middle  turbinated  body,  and  lo  the  olfactorf 
cells  of  Max  Schultze  from  which  the  fine  terntinal  filaments  jiass  thnm^ 
the  external  liroitiiig  membrane  of  v.  Brunn»  to  lie  between  the  eolunnitf 
epithelial  cells.  The  mucous  membrane  here  is  peculiarly  euft^  tliitk* 
delicate,  pulpy  and  highly  vascular.  For  the  noj^mal  fxTcoption  of  f»lom« 
it  is  essential  that  the  ofloriferoua  particles  should  reach  the  tnticoQl 
membrane  of  the  upper  part  of  the  nasal  }»as8ages,  and  ih'it  tbe^e  ^boukl 
be  in  a  moist  condition  ;  thus  any  local  abnormality  i  re  venting  inspirattoo 
through  the  nasal  passages,  or  the  presence  of  |tolypi  or  collection*  of 
mucus  and  secretions,  or  a  permanently  dry  conditinn  of  the  muoom 
membrane,  will  interfere  with  the  sense  of  smell  or  com]>letely  destroy  IL 
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[        The  teriiiirial  iilaments  of  the  olfactory  nerve  may  l>e  impaired  in 

I  various  chronic  conditions  of  the  mucous  membrane,  inflamniatory  and 

Jdegenerative ;  thus  in  chronic  rhinitis,  or  as  the  result  of  irritating  in- 

'  jections  or  epraya^  or  douches,  there  may  be  more  or  Jess  defect  of  sraelh 

In  trsting  the  sense  of  smell  it  is  imperative  to  exclude  substances, 

such  as  ammonia,  which  act  on  the  nc^rve  of  common  sonf^aiion  ;  lest  we 

confuse  olfactory  ami  purely  sensory  impressions.     ]klusk  or  some  such 

k«cent  should  l>e  used  as  the  test. 

Anosmia,  or  complete  loss  of  the  sense  of  smell,  is  frecpiently  observed 
in  polypus  cases,  as  a  corisecjueTice  of  disease  of  the  fifth  nerve  ;  or  in  the 
dry  atrofihic  condition  of  the  mucosa  in  atrophic  rhinitis.  It  may  he  either 
unilati^rai  or  bilateral  ;  and  miiy  result  from  congenital  defects,  blows 
or  falls  on  the  head  proilucin^  fracture  of  the  cribriform  j)]ate,  basibr 

k meningitis,  intnicranial  tuuiimrs,  syphilitic  disease^  embolism  or  hiemor- 
rhage  of  the  mitldle  cerebml  ai  tery,  or  from  the  leas  gross  central  lesions 
Associated  with  epilepsy,  locomotoi^  ataxia,  general  imialysis^  hysteria 
bnd  insanity.  A  few  cases  of  unilateral  destruction  of  the  olfactory  bulb 
with  anosmia  are  recorded,  and  iti  these  the  left  l>ulli  has  always  been  the 
one  affected.  Anosmia  is  very  rarely  detected  in  intiacranial  hcemonhagea 
or  tumours,  as  in  the  few  cases  in  which  the  sense  of  olfaction  is  inter- 
fered with  their  effect  is  almost  always  unilateral  Anosmia  has  been 
observed  to  follow  the  removal  of  both  ovaries. 

Parosmia,  or  perversion  of  the  sense  of  smell,  in  which  imapjinary  or 
subjective  perceptions  of  t^dours  are  present,  is  ueually  central.  It  occurs 
in  hysteria,  hypochondriasis,  epilepsy,  influenza,  and  lesions  of  the 
anterior  temportil  lobes;  it  is  important  to  know  that  it  may  be  the 
first,  or  one  of  the  first,  signs  of  mental  denmgement.  Olfactory  hallucina- 
tions have  been  known  to  occur  in  case^  of  sexual  neurfisthenia. 

Hyperosmia,  or  hypenijsthe&ia  of  the  olfactory  nerve,  w^ith  increased 
sensitiveness  to  smell,  may  arise  in  neurasthenic  conditions  with  exaggera- 
tion of  all  nervous  impressions,  in  hysteria  and  hypochondriasis,  or  as  the 
result  of  irritative  lesions  affecting  the  olfactory  jjulbs. 

The  prognosis  in  anosmia  will  depend  very  much  on  the  special  cause 
of  the  loss  of  the  sense  of  smell.  If  it  be  duo  to  nasal  polypi,  or  other 
reraovalde  causes,  the  prognosis  is  favourable,  provided  the  loss  of  function 
have  not  persisted  for  a  long  time  ;  after  two  yeiirs  the  sense  is  seldom 
regained.  But  when  associated  with  degeneration  of  the  mucous  mem- 
l>rane,  as  in  syphilitic  disease  or  atrophic  rhinitis,  the  olfiictory  enrl  organs 
soon  become  atrophied  and  the  prognosis  hopeless.  Loss  of  smell  due  to 
organic  central  nerve  lesions  will  rarely  l*e  restored  ;  on  the  other  hand, 
the  prognosis  in  functional  anosmia  and  parosmia,  except  in  cases  when 
this  symptom  precedes  insanity,  is  generally  favourable. 

TrpaJnuiit. — If  the  neurosis  of  olfaction  Ije  due  to  lociil  disease  this 
should  be  treated,  and,  with  the  removal  of  the  cause^  the  functions  of 
the  olfactory  nerve  may  possi!>ly  be  restored  ;  hut  very  little  moro  ctin 
be  done.  Local  galvanisation  and  fanidisation  may  prove  useful,  and 
strychnine  and  arsenic  may  be  given  internally. 


The  treatment  of  anosinia  and  parostnia  due  to  centml  oenrocit  li*^ 
lions  resolves  itse'f  into  the  treatment  of  tho  various  aiuses  of  iIm  i 
The  purely  functional  cases  should  be  treated  by  ncnrino  Icm 
of  air  and  rest;  while  in  wora«-fi  any  irregularity  in  mcnstmmUQlv  Of  ( 
wise,  should  receive  attention. 

Sensory  and  Keflex  Neuroses  of  the  Nose, — A  great  dcil  W  Ua 
recently  Siiid  and  written  in  reference  to  the  sensory  neuroses  ii  the vatL 
That  these  neuroses  occur,  and  that  their  effect  may  be  far-roacksn^  tlcfr 
is  now  no  room  for  douht.  But  while,  on  the  one  hand,  tbere  Ins  bett  i 
U?ridencj  on  the  part  of  some  clinicians  to  ignore  the  obviotta  eiiaUSMtof 
these  diseases,  there  h  ts  been  an  unfortunate  proclivity  of  late  to  ideril 
and  sundry  obscure  neuroses  to  the  nose,  and  to  explain  tkeir  ooconMniii 
HLL^jd  ri.<tlex  phenotnena.  We  would  emphasise  tho  importmiic«  of  Wi| 
on  our  guard  agiunst  this  prevalent  error,  while  giving  due  regard  to  tkc 
large  class  of  cases  that  may  legitimately  be  included  under  ibe  ttfs 
TUisdl  neuroses. 

W  hen  we  remember  the  intimate  anatomiciil  correlation  balweoi  tW 
nerves  supplying  the  nose  and  other  regions  around  or  more  SMaMtf 
situated,  it  is  easy  to  conceive  that  centripetal  ina pulses  from  the 
in  the  nasal  ptiseages  may  have  far-reaching  reflex  cffi^ta.  The 
rancoud  membrane  is  supplied  with  ordinary  sensation  by  the 
branch  of  the  nasal  nerve  and  branches  from  Meckel^  gangliocL  Tluiai 
connected  with  the  Oasserian  ganglion,  which,  in  turn,  is  in  rclaiioo  wai 
the  carotid  plexus  of  the  sympathetic  and  perhaps  %ntli  the  pf|iBittiieaflftt 
The  arterial  supi^ly  to  the  mucous  membrane  and  to  the  ereetQe  tifloerf 
the  turbinated  Indies  is  controlled  by  vaso-motor  nerves  from  H^ckefi 
ganglion,  and  is  under  the  control  of  the  vaso-motor  centres  in  the  mediiliL 

The  physiological  nasal  reflexes  are  sneeadng,  coughing,  IaehrTlMtMl> 
and  vaso  motor  changes  producing  increased  secretioru  Their  tntaul^ 
relation^hitv  with  other  reflex  areas  is  seen  in  the  effect  of  bright  sttiiGigllfli 
the*  eye  producing  lachrymation,  coughing,  and  rhinorrhoaa  ;  in  the  fail  th^ 
particles  of  food  in  the  larynx  give  rise  to  laehr)  mation  as  well  as  lo  txio^ 
and  again  in  the  reflex  cough  due  to  irritation  in  the  ear,  Jo  sooMt  hk 
eeptible  persons,  if  certain  ]X)rtions  of  the  nasal  mucous  tneoifaimDe  aif 
irritated  by  a  |*robo,  sneezing  and  laehrymation  ensue ;  and  if  the  turfainJl 
are  Irri tilted  posteriorly,  especially  if  the  Eustachian  orifices  are  toQ^M 
cough  is  often  excited  Bust  and  particles  of  foreign  matter  and  irritAt^ar 
vapours  produce  similar  effects.  The  specially  sensitive  spota — called  brwr- 
flBsthetic  areas — are  situated  on  the  posterior  extremity  of  the  inf cnor  tur- 
binal  and  the  corresixmding  portion  of  the  septum,  at  the  anterior  extjtsdfr 
of  the  superior  turbinated  body,  at  the  anterior  extremity  of  tJie  niddli 
turbinated  iind  the  cnrrespoTiding  portion  of  the  septum  ;  to  theteiBial  k 
added  the  lips  of  the  Eustachian  tubes.  Further,  it  baa  beeo  fthova  tlit 
irritation  of  the  nose  may  produce  arrest  of  respiration  and  lyncopi  froa 
temporary  arrest  of  the  heart's  action;  similar  cfTects  are  aocnettttei 
observed  as  tho  result  of  strong  odours.  Unilateral  exophliudmoi  iJ 
increased  pulse  freijuency  have  been  observed  (Semon)  to  foUoW  da  ou/it 
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tiori  for  nasal  polypi ;  it  is  questionable,  bowever,  whether  these  events 
Btood  ill  tho  relation  of  cause  and  ci!'ect 

H>7>er»stliesia  is  generally  associated  with  a  more  or  less  definitely 
abnorniiil  eoiidition  of  the  nasal  mueoua  membraiie  ;  often,  however,  no 
abnormality  can  be  detected.  It  is  usually  assc*iated  with  sneezing  atad 
rhinorrht^aj  and  v^  generally  the  immediate  local  factor  in  **hay  fever," 
nasal  cough,  and  so  forth.  It  may  be  due  to  any  irritation  or  catarrhal 
indamraation  in  neurotic  subjects;  or  it  may  result  from  central  or  from 
reflex  causes  in  the  eye,  the  ear,  or  the  digestive  or  genital  orgnns. 

Incomplete  aiijesthesia  results  from  various  chronic  degenerative 
diseases  of  the  mucous  membrane,  and  in  many  cases  of  polypus.  Total 
ansesthesia  may  be  duo  to  degeneration  or  desitniction  of  the  sensory 
nerves,  as  in  cereljral  tumour  or  in  iotracrania!  syphilis ;  or  it  may  be 
functional,  as  in  hysteria. 

Kami  c*nffjflK — Occasionally  cases  arise  in  which  there  is  a  h^ird,  per- 
sistent, diT  cough,  which  ceases  during  sleep,  dtie  to  an  exaggeration  of 
the  normal  nasal  reflex  cough.  It  may  sometimes  bo  excited  by  touching 
the  sensitive  pirts  of  the  nasal  mucous  membrane  with  a  prol)e.  If  there 
be  no  pulmonary  disease,  and  no  other  cause  for  such  a  cough  can  be 
detected,  the  possibility  of  its  nasal  origin  shonid  lie  borne  in  mind. 
Post-nassil  growths  will  also  excite  it  aometimea ;  but  ie  cases  of  thia 
class  it  may  he  duo  to  irritation  in  the  ear. 

Vase  motor  Neuroses. — Vascular  engorgement  of  tho  nasal  mucosa 
and  distension  of  the  erectile  tissues,  especially  of  the  turblnalcfl  bodie8» 
occur  in  two  forms:  {'*)  Periodic  vascular  swelling;  (/)  Yasctilar 
engorgement  with  coryza  (vaso-motor  coryza),  and  various  reflex  neuroses, 
Ba  in  paroxysmal  sneezing. 

Perimlic  vascular  engorgement  and  swelling  of  the  erectile  tissues  ia 
generally  associated  wuih  nelsons  proatnttion  or  imperfect  digestion. 
The  fulness  of  the  nasal  mucosa  produces  more  or  less  obstmctiun  in  one 
or  both  nasal  passages  ;  it  comes  and  goes,  and  is  usually  worse  at  night 
on  going  to  bed.  Very  often  an  examination  is  made  just  at  the 
time  when  the  swelling  has  subsided  and  nothing  abnormal  ciin  be  de* 
tected.  If  the  patient  be  seen  while  the  nose  is  obstnicted  by  the 
turgidity  of  the  tissues  the  real  nature  of  the  affection  is  readily  dis- 
tinguished from  hypertrophic  rhinitis  on  applving  a  cocaine  spray  \  when 
vasomotor  swelling  entirely  disappears.  In  some  cases,  particularly  in 
gouty  and  dyspeptic  pitfents,  the  engorgement  of  the  mucou.^  mem- 
brane is  accompanied  by  redness  and  swelling  of  the  nose  externally 
and  flushing  of  the  face. 

These  changes  arc  prone  to  occur^ — (i.)  in  persons  of  the  neurotic 
tempL'ramcnt  who  have  run  down  from  hard  brain  work  ;  (ii.)  in  jiouty 
patients  ;  (iii.)  from  abuse  of  alcohol;  (iv.)  in  neurotic  women,  especially 
at  the  menstrual  period, 

TTfc^  treuhnnd  must  be  mainly  directed  towards  improvement  of  the 
general  health  by  nerve  tonics^  massage,  cold  baths,  and  out-ofdoor 
exercises.     It  is  sometimes  necessary  to  use  the  galvano-cautery,  linear 


cauterisatiiiiis  lioiiii;  niatla  over  the  turbinated    btxliea  ;    and  il  ebw 
rhinitis  exist,  stntable  local  ireatmont  will  be  required. 

Paroxysmal  sneezing:  may  be  due  {a)  to  retlcx  peripheral  trnmiiii, 
(b)  to  a  central  neurosis.  The  physiological  median  ism  of  sueezia^  nur  kt 
briefly  described  as  a  reflex  act  brought  al>out  by  irritation  of  tht  to- 
geminal  nerve^  cither  in  the  nasal  imsaages  or  in  other  rogioffis  wUek  il 
supplies. 

Wo  have  met  with  cases  in  neurotic  women  in  which  it  oecmTml  ii 
paroxy^uis  of  thirty  or  forty  sueezea,  especially  on  rising  in  the 
and  when  the  f^ee  wai  plunged  into  cold  water ;  attd  similar 
been  frequently  reconled.  In  a  few  cases  there  is  no  rhluorrham ;  hA 
BM  a  rule  there  is  lachrymation  and  stuffiness  of  the  nooe  foUowoi  If 
watery  discharge^  auii  a  piiin  in  the  bridge  of  the  noae.  Proto^gMl 
attacks  are  very  exhausting. 

Paroxysmal  sneezing'  is  generally  due  to  a  hyperastlieiie  eondUtt 
of  the  nasal  mucous  membrane,  and  it  is  tet  up  hy  the  irritaiion  d 
particles  of  duiat 

*'  Hay  fe\'er"  is  a  form  of  paroxysmal  sneezing  usually  brooght  absit 
by  the  irritation  of  certain  kinds  of  pullen.  Some  patienia  are  pecoMif^ 
susceptible  to  the  ei^uvia  of  certain  animals — for  instance,  the  cal,  bam^ 
or  di>g»  and  invariably  suffer  from  sneezing  or  a^&thma  when  in  proixiBiqr 
to  those  animaU ;  others  are  similarly  affected  by  ^Hmchrj;,  viAt\ 
musk,  peppermint,  ipeaicuanha,  lycopodium,  and  so  on.  The  exetiitig 
causes  of  paroxysmiil  sneezing  are  such  that  although  every  cms  il 
continually  exposed  to  their  inHuence^  yet  comparatively  fow  pemai 
Buffer;  thus  it  is  obvious  that  individual  predisijoaitiori  is  n^ 
the  oi  curronce  of  the  atlection*  Patients  ai-e  almost  invariahlj 
neurotic  temperament,  especially  dwellers  in  cities  ;  and  there  can  bt  M 
doubt  tkit,  to  some  extent,  the  predisposition  is  heroditary.  Tbi>  mam 
being  so  general  antl  yet  i^aroxysmal  sneezing  being  relati^'cly  so  rsrcii  i 
third  fat'tor  must  be  necessjir^*  for  ita  occurrence ;  and  in  most  mm 
some  local  abnormalities  will  be  found  in  the  nastil  paasages^  the  moil 
frequent  lieing  (f/)  hypertrojihic  rhinitis;  (h)  spurs  and  bony  projeelioH 
of  the  turbinibe*!  bnr*es  or  of  the  septum  i  (f)  deviations  of  the  sepllllft;  i 
(fi)  polypi;  (a)  old  post -nasal  vegetations;  (/)  areas  of  hypengglhwis  m 
in  the  nasal  mucous  membrane.  fl 

Thus  it  appears  that  paroxysmal  sneezing  is  the  conjoint  retoh  ilfl 
three  factors:— (i.)  The  predisposing  neurasthenic  const itulio4kal  stale ^^ 
(ii.)  an  external  irritant ;  (iii.)  a  pfilhological  state  of  the  nasal 

Asthma. — By  the  law  of  irradiation  of  reflex  action — by  the 
sion^  that  i;^,  of  reflex  action  from  nerves  in  which  it  first  appears 
neighbouring  ones,  by  means  of  the  communications  between  the  di: 
flystoms  or  p-oupsof  ganglionic  cells — ^persistent  irritation  in  th«  nose 
result  in  spasmodic   asthma.     It  has  long  been  known  thai  nsi 
sometimes  associated  with  intranasal  disease,  but  it  is  only  since  Voll 
classical  case  of  asthma,  which  he  ciired  by  the  removal  of  naaat  palyp^ 
that  attention  has  been  directed  to  the  causal  connection  between 
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WUsease  and  asthma.  Whilst  tins  conncctionj  in  our  experience,  is  un- 
detiiahle,  we  must  again  st^Ue  lliaL  at  present  there  is  pcrhaim  too  strong 
a  terideriL-y  to  attribute  aatbnia  to  any  slight  dtpartuie  from  tlie  normal 
anatomical  couHguratiou  of  the  intmuasiil  sitriicturcs* 

No  doubt,  in  a  gmKl  many  cases,  it  is  extremely  diflRcult  to  determine 
how  far  the  asllnna  and  the  iissocialed  nasal  pbeiioiuena  are  but  ditlerent 
concomitant  expressions  of  a  common  central  neurosis  \  namely,  a  |»eeuliar 
condition  of  the  nerve-centres  in  which  paroxysms  nmy  l>e  excited  by 
various  peripheral  irritations  ;  for  piroxysmal  sneezing  and  coryza  often 
precede,  aeeomjMiny,  or  alternate  with  attacks  of  spasmodic  asthma. 
And  just  as  we  ol>scrve  that  attacks  of  asthma  by  frequent  recur- 
rence may  eventually  le^ul  to  chronic  bronchitis  and  emphysema,  so  we 
likewise  find  that  paroxysmal  sneezing  an<l  crTyza  may  result  in  a  form 
of  chronic  rliinitis,  which  is  then  the  consequence  but  not  the  eausc  of 
the  asthma. 

Further,  we  have  to  consider  that  when  nasal  coryza  residts  from  the 
action  of  some  irritant  conveyed  by  the  inspired  air,  it  is  probable  that 
the  lower  air  iiajusageg,  though  in  a  less  degree,  are  simultaneously  ex* 
posed  to  its  infill  en  ce ;  thus  the  asthma  may  be  due  to  the  latter 
influence.  When  the  nose  is  piitially  or  cninpletely  obstructed,  and 
respiration  oral,  the  defective  filtration  and  warming  of  the  inspired  air 
will  injure  the  lower  respiratory  tract  In  these  cases  restoration  of  the 
nasal  functions  by  appropriate  loc^l  treatment  will  save  the  hronchial 
mucous  membrane  from  iiiuch  of  the  irritation  10  which  it  was  previoualy 
subjected. 

Trcjitmmf. — In  paroxysmal  sneezing  and  asthma,  as  in  all  sensory  and 
reflex  neuroses  of  the  nose,  treatment  should  he  mainly  directed  to  over- 
coming the  underlying  neurasthenia  by  appropriate  nervine  tonics — such 
as  phosphorus,  iron,  arsenic,  VEderianate  of  zinc^and  hy  general  hygietiic 
measures.  The  nas,il  conditions  should,  of  course,  be  c*irefu!ly  investi- 
gated ;  and  if  positively  morbid  changes  be  detected,  such  as  are 
reasonably  likely  to  cause  the  reflex  neurosis,  these  must  reeeive  appro- 
priate treatment ;  hut  the  discovery  of  a  small  8[au'  on  the  septum  or  of 
a  small  amount  of  erectile  swelling  on  the  middle  or  lower  turhinated 
Iwnea  should  not  he  proclaimed  at  once  as  the  undoubted  cause  of  the 
malady.  Caution  is  the  more  necessary  in  these  cases  as  it  is  very 
difficult,  and  often  im[>ossi1>le,  to  distinguish  between  the  crises  in  which 
intra-nasal  treatment  is  likely  to  prove  bencficiul  and  those  in  which 
but  a  temporary  etfeet  will  be  ohudned,  or  none.  On  the  otber  hand, 
we  may  sny  tb:it  a  good  many  cases  of  paroxysmal  sneezing  will  probably 
be  improveil  by  local  treatment ;  atid,  in  a  consideraljly  smaller  propor- 
tion, that  asthmatic  paroxysms  may  lie  cut  short  or  considerably  relieved 
by  spraying  a  solutiun  of  cocaine  into  the  nasal  pvassages.  If  chronic 
hypertrophic  rhinitis,  or  polypi^  or  any  other  manifest  nasal  disease  be 
found,  it  shoidd  ceriainly  be  treated  in  the  hope  that  the  netiroses  may 
be  relieved  thereby  ;  hut  assurance  of  cure  by  nasal  treatment  cannot 
be  given    to    patients  even   if  the  concomitant   nas;il  aS'cction  be  well 
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markeJ,  for  we  cannot  remove  a  hereditary  or  an  acquired  itutabilitf  4 
the  nerve-centres.  Neverthele.s8,  by  misal  treatment  we  aom«iiiiMS  oiiua 
most  l)rilliarit  results  and  p<;rfect  relief  from  all  aymptomB^  partkoUHja 
ca^ea  in  winch  nasal  polypi  and  bronchial  asthma  coexist* 

In  paroxysmal  sneezing,  when  the  only  abnormaJity  is  ereelflft  fV«Di|| 
and  vascular  irijcctioti  of  the  mucous  membrane,  we  may  e»aimM  At 
swollen  parts  superficially.  The  best  plan  is  to  ascertain,  t>cf <yr0  ip^a^ 
cocaine,  if  there  are  any  sensitive  spots^  and  then  to  cauterize 
the  cocaine  has  been  applied. 

A  method  followed  by  one  of  us  (W.  W.),  with  tnost 
results,  is  to  spmy  the  na•^al  passages  cautiously  with  an  aquMiii  i 
tion  of  **  iodic  hydrarg "  (a  combitiaiion  of  the  lodidoa  of 
potassium)  of  the  strength  of  1  part  in  100,  A  cocaine  qmf  Aorid 
be  used  beforehand,  but,  as  the  cocaine  is  destroyed  by  the  mercoriat  fi^ 
it  19  necessary  to  relieve  the  pain  which  very  rapidly  ensuci  by  a  iijp^ 
dermic  injection  of  morphine.  The  solution  is  intensely  irritiliQ^  «■( 
care  is  necessary  lest  it  get  into  the  eyes  or  into  the  throat.  The  mwm 
membrane  of  the  nose  becomes  much  congested  and  swollen.  InabM 
three  hours  the  pain  and  swelling  subside,  and  are  followed  by  a  ainipkiiiM^ 
catarrh  Listing  two  or  three  days.  In  suitable  cases,  if  tbia  be  eAcMiilf 
done  at  the  onset  of  the  symptoms  of  that  form  of  paroxysmal  loeta^ 
diatingtiishcd  by  the  name  of  "  hay  fever,"  the  patient  will  reoiaill  frii 
from  symptoms  tbroughnut  the  season ;  and  there  are  x^vy  few  |jtf»^ 
who  have  su-Tored  from  the  affection  who  will  not  readily  undergo  till 
or  any  treatment  that  olTcra  a  fair  prospect  of  relief.  Tliis  method  bi 
the  advantiigo  of  leaving  the  sense  of  smell  unimpaired,  and  inrolveiBi 
destruction  of  tissue.  It  may  have  to  be  repea.ted  the  foUowtng  yair^ 
but  in  some  cases  the  relief  has  extended  over  several  yeara. 

Cocaine  should  never  be  recommended  as  a  routirte  metliodlortii 
relief  of  pjiroxysmal  sneezing.  It  tends  to  aggravate  the  condilioa 
its  transir'Ut  effocta  have  passed  off.  Moreover,  serious  symptomi  cf  i 
cocaine  poisoning  may  suddenly  declare  themselves,  even  after  the  [ 
has  to  all  a[)]>earanees  become  quite  accustomed  to  the  use  of  the  draf 
\yyi^  art  *M  Vjcaine,**  vol  ii  p.  904.] 

Idiopathic  rhinorrhcea  is  a  name  applied  to  an  a0ection  in  vUck 
the  prominent  symptom  consists  in  a  profuse  watery  dischar]ge  froill  tli 
nasal  mucous  membrane.  While  the  group  of  cases  com  prised  XBdAb  dbi 
heading  are  prolmbly  due  to  a  variety  of  etiological  fiu-tors,  thejraital 
essentially  vaso-motor  neuroses.  In  some  cases  the  copious  disekaift  ii 
the  only  symptom  ;  in  others  it  is  accompanied  by  sneezing  and  b^rr- 
ma  tion,  and  is  in  fact  a  form  of  paroxysmal  coryza  and  sneezing  in  whici 
the  coryza  i^^  the  [prominent  feature.  In  most  cases  the  patienU  are  ^ 
neurotic  temperament ;  physical  shock,  hard  brain  work,  expc^itre  loeokt 
are  the  chief  exciting  causes  to  which  it  has  been  attributed  ;  bttt  m  osiit 
cases  it  rnmcs  on  suddenly  without  apparent  cause.  In  i 
by  Dr.  Althaus  it  was  associated  with  ansesthesia  of  the  regions 
by  the  fifth  cranial  nerve.     In  a  case  recently  reported  it  waa 
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ith  dUease  of  the  pituitary  liorjy  ;  uKimlly,  however^  its  catiB«  haa  re- 
maiiied  in  oljscuritj.  Sometimes  this  rhiiiorrhwa  is  an  escape  of  cerebro- 
Bpin/il  fluid  through  the  nose.  In  such  cases,  which  ap|>car  ttj  1j€  more 
frequent  thiiu  hithorto  supposed,  the  discharge  is  usually  unilateral^  and 
ita  quantity  &omoUme3  voiy  considerable. 

The  symptums  may  begin  with  some  itching  or  pricking  senFatiuns  in 
the  nose.  When  the  discharge  hms  eontiuued  for  some  iiours  the  niutous 
llieml_>rane  becomes  swollen  and  oedeoiatous.  The  copious  clear  colour- 
less or  fali*;htly  yellow  discharge  consists  of  w^ater  wdh  traces  of  chloride 
of  sodium  and  muctis.  The  amount  varies  very  nuich  ;  in  t^ome  causes  as 
much  as  two  or  three  quarts  have  come  away  in  the  twenty  four  hours. 

Ill  the  intervals  between  the  periw^ic  attacks  the  mucous  membrane 
resumes  its  normid  iispect;  bnt  when  the  affection  has  existwl  for  a  con- 
siderable time  the  mucosa  becomes  sodden  antl  there  is  a  tendency  to 
mucous  poly[)i*  The  disease  may  recur  for  muntha  or  years,  but  eventu- 
ally it  ni*arly  always  ceases  spontaneously, 

Coryza  CBdematosa  is  very  closely  allied  to  idiopathic  rhinorrhcea. 
It  consists  of  a  serous  inhJtration  into  the  connective  tissue  of  the  inferior 
and  middle  tin*b»nated  liodies,  which  is  sometimes  migratory  and 
smlileidy  appears  in  other  regions  snpj^lied  by  the  trigeminns  as  it  leaves 
the  nas-il  passages.  It  is  apparently  connected  with  some  irregularity  of 
digestion  in  nenrotie  subjects, 

Ko  treatment  appears  to  have  any  lasting  results.  GalvaTio-eauterisa' 
tion  of  the  turbinated  bodies  may  give  relief,  but  local  treatment  is 
generally  without  any  lasting  eflfect.  Genera!  hygienic  measures  and  con- 
stitutiorud  treatment  shuuld  be  adopted. 

Epilepsy  is  said  to  have  l>een  due  in  some  instiinces  to  intranasal 
disease^  the  treatment  of  w^hich  relieved  the  patient  of  this  grave  neurosis. 

Many  other  fieuroses — such  as  tinnitus,  vertigo,  headache,  chorcii, 
asthenopia,  Graves'  disease,  facial  erythema— have  been  attrihuted  in  like 
manner  to  intra-nasal  ilisease.  The  possibility  of  their  occurrent^e  must 
be  admitted,  but  such  cases  are  at  mo>t  extremely  rare, — F.  S.  and  W.  W. 

Foreig^n  bodies  in  the  nose. — Foreign  Iwdies  may  find  their  way 
into  the  nasal  passages  under  varions  circumstances.  Children  frequently 
put  foreign  boilies  up  their  noses  \  hysterical  women  and  lunatics  may  do 
the  same.  Bullets  and  portions  of  knives  and  other  sharp  instruments, 
penetrating  the  skin,  have  thus  entered  the  nasal  fossae.  Plugs  introiluced 
to  control  epistaxis  have  occasionally  been  forgotten.  In  stmie  cases  a 
foreign  IhmIv  has  been  forced  into  the  naso-t»haryngeal  cavity  in  the  act 
of  vomiting.  Amcmg  the  most  common  articles  met  with  in  the  nose  are 
fruit  stones^  beans,  buttons,  beads»  pieces  of  wood  or  slate  pencil,  shells 
or  pebbles.  A  supernumerary  tooth  sometimes  erupts  into  the  nasal 
cavity. 

Stfmpt(m}s. — The  symptoms  depend  in  great  measure  U|>on  the  nature, 
size,  and  shape  of  the  foreign  body.  As  a  rule,  the  presence  of  a  foreign 
body  in  the  nose  sets  up  a  discharge  which  at  tirst  is  muco-puruleut ;  but 
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it  may  become  foetid  and  tingod  with  Llood.  In  moat  cases  pEUO  ti  ^m 
pkiii^d  of  J  and  the  pain  miiy  mdiato  over  the  sicle  of  ih<;  liiea,  Wkm 
the  foreign  k>dy  is  lurge,  or  has  caused  much  swelling,  there  ti  obln^ 
tiou  of  the  afte<;ted  nostril  There  is  often  sympjithetic  ciistiirtMMi  tf 
the  eye  and  ear,  as  shown  by  increased  MJcretioti  of  tesuis,  eairtcbg^  tb 
iiitiis,  and  even  otitis  media.  The  voice  may  have  a  nafial  twug..  9k 
attfiek^  of  sneezings  giddiiiess,  and  vomiting  have  been  deMrihii 
Delirium  has  occurred  in  a  child.  In  process  of  time  ioWmtioci  mf  It 
estriblifthed,  and  instances  have  been  recortied  of  foreign  liodiei  tyiif  m 
the  rio^e  for  many  years  without  giving  rise  to  any  marked  tjiapunL 

Di4i(/no>is. — The  existence  of  a  unilateral  purulent,  fcFtidl,  or  Uoo% 
discharge  from  the  nose,  especially  in  a  child,  BhoiiUl  always  lead  m  H 
suspect  a  foreign  body.  If  tht^ro  he  ativ  doubt  in  tho  niaUcr«  mtM 
spraying  of  the  nose,  and  the  use  of  tho  probe  after  cocminmtiiwi  4 
the  nasal  mucous  mcmbmne,  will  usually  clear  up  the  diAgnosii.  R  Al 
patient  be  a  child  it  mjiy  be  necessary  to  give  a  genend  amBfiihi^  b 
order  to  make  a  Kitisfactory  examination  without  injury  to  the  mdl  f^itk 

Trfatment — In  must  crises  the  foreign  body  can  lie  remcyred  mil 
readily  by  means  of  the  forceps  or  the  snare.  A  mo<Jifjcation  of  Ltnf 
d'Ktiolle's  in-^trument  used  in  aural  cases,  or  a  strabismus  hook^nsfli 
employed  for  the  same  pnq^ose.  Gross'  n^isal  spud  or  probe,  witli  coA 
screw  point,  will  be  found  useful  for  the  removal  of  peas  and  ntber  tdx 
substances.  Should  it  not  he  possible  to  remove  the  foreign  hokf 
anteriorly,  it  may  be  necessary  to  push  it  backwards  into  the  phftrnu* 
while  doing  so  tho  operator  shotdd  introduce  his  finger  into  the  patiffit'i 
throat,  so  a.^  to  prevent  the  body  passing  into  the  larynx. 

For  a! I  these  procedures  the  nasal  mucous  membrane  shooU  ii 
anaesthetised  with  a  20  per  cent  solution  of  cocaine.  If  the  pfttkil 
be  a  child,  his  arms  should  be  secured  by  a  shawl  wrapped  round  then; 
or  a  general  anient  he  tie  should  be  given.  The  pneumatic  method  vsmtt- 
times  answers  ;  this  is  best  effected  by  introducing  the  nozzle  el  s 
Politzer's  bag  into  the  patient's  nostril,  and  then  suddenly  eontfVVMipg 
the  bag  as  the  patient  swallows  some  water,  as  iu  inflation  of  the  fiv* 
tachian  tube. 

The  attempt  to  expel  the  foreign  body  by  a  stream  of  water  pMnl 
into  the  unobstructed  nostril  is  attended  with  serious  risk  of  setting  op 
otitis  media  by  the  entrance  of  water  into  the  Eust;ichian  tulic  The 
administration  of  sternutatories  ifl  another  plan  which  had  better  bt 
avoided. 

Rhinoliths.— This  name  has  been  applied  to  the  deposition  of  c&lcar^ 
ous  matter  within  the  nose,  forming  a  st<3ne  or  nasal  calcuhis. 

Etiologt/. — Women  aio  much  more  8ul>ject  to  this  afTection  than  mat 
Of  1 10  ciises  collected  by  Seeligmann,  62  occurred  in  women,  29  in  mm; 
in  D  the  sex  was  not  recordetb  No  obvious  explanation  of  this  prvis^ 
ence  is  forthcoming ;  it  has  l>ecn  suggested  that  women  blow  ihetr  wmm 
less  than  men.  and  that  consequently  there  is  a  greater  liability  in 
to  retention  of  secretion. 
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Rhinoliibs  grachuillv  increase  in  Ireijuency 
but  tbej  arc  DtT";usiuiuiIly  met  with  uudiT  this  age.  Concretions  of  a 
chaimeteristic  foi  111  are  frequt^ntly  fount!  in  the  nostrils  of  cement- workers  ; 
chiefly  in  thoE>t;  who  iiro  engaged  in  raking  out  cementHDvens,  and  who 
C0ii&et[uenLly  inhjile  hot  cement  dust 

111  the  greiit  niajority  of  eiist-s  the  coneretion  tiikes  plaee  round  some 
foreign  body,  which  may  have  been  in  trod  need  into  the  nostrils,  or  Eiay 
have  entered  ihrongh  the  choante  in  the  act  of  vomiting  or  sneezing. 
Tbo  nuelens  may  consist  of  a  head,  button,  or  other  foreign  body.  In 
some  eases  it  ia  represented  by  a  piece  of  inspi,»isati  d  mneusj  or  a  blood- 
clot. 

Three  conditions  seem  to  promote  the  formation  of  these  concretions 
— (i.)  An  Mbnormal  condition  of  the  nag^al  and  laehrymal  secreiion  ;  {ii.) 
Any  conditiun,  siieh  as  nasiil  stenosis,  which  leads  to  retentjon  of  the 
secretion  ;  (iii.)  The  presence  of  micro-or^'anisniR :  this  last  condition  may 
depend  upon  the  two  former.  Micro-organisms  attract  the  lime  salts  of 
the  nasal  mucii.s  and  favour  their  depi^sition  on  the  foreign  body. 
Usually  one  atune  only  is  found  ;  and  the  exceptions  to  this  rnle  are 
more  apfarent  than  real,  the  second  atone  being  jHoljably  a  small  mass 
detiiched  fnuii  the  hrst  in  the  proc^ess  of  extraction.  Cases,  however, 
have  been  recorded  in  which  two  stones  were  found  ;  and  111  one  or  more 
cases  a  stone  has  been  found  in  eiich  nostril.  The  average  %veight  of 
rhinobths  is  from  7  to  1*0  grains :  a  case  of  a  stone  weighing  720  grains 
hafi  been  recorded.  Jn  colour,  rhinoHths  vary  from  a  dirty  white  to 
gray»  brown,  or  black.  They  may  be  soft  and  en  ndih'ng,  or  as  hard  as 
ivory.  Chemic?dly,  rhinoliths  are  coi^ipDsed  cldefly  of  the  ]>hos|jhates 
and  carbonates  of  calcium  and  magnesium,  with  traces  of  the  chloride  and 
carbonate  of  sodium,  and  a  certain  prop<trtitin  of  organic  matter.  Traces 
of  iron  have  l>eeu  detected  occasionally,  probably  in  cases  in  which  the 
nucleus  was  composed  of  that  metal, 

Sijmptimis, — The  symptoms  due  to  the  presence  of  a  rhinolith  are 
similar  to  those  c  tused  by  a  foreign  body  in  the  nostrih  Inasnmch, 
however,  i\&  the  ihiiujlith  grows  slowly  the  symptoms  come  on  slowly. 
The  mast  usual  symptom  is  a  unilateral  discharge,  generally  muco- 
purulent, but  occasionally  fo-tid.  In  exceptional  cases,  where  the  se|aum 
has  become  perfoi*aied,  there  may  Ikj  discharge  frcun  both  nostrils, 

Diatjmtm. — For  the  detection  of  a  rhinolith  the  no^e  must  be 
examined  as  directe<l  under  the  heading  *^  Foreign  Ik>dies  in  tlic  Nose," 
In  some  cases  the  rhinolith  liocomes  so  embeddetl  in  the  mucniis  memluarje 
that  it  may  bo  mistaken  for  a  polypus,  or  even  a  cancer.  The  fiunilent 
discharge  may  excite  fear  of  necrosis,  or  it  may  he  put  dow*n  to  o^^cna, 

Frmjnmis.—lL)\e^  removal  of  the  rhinolith  is  almost  tTnariably  followed 
by  an  immetliate  cessation  of  the  symptoms  it  had  produced. 

Trmhrnid. — The  removal  of  a  rhinolith  is  effected  in  the  same  manner 
as  that  of  any  other  foreign  body  in  the  nose. 

In  cases  in  which  the  rhinolith  is  hard,  and  very  large,  it  may  be 
impossible  to  remove  it  without  separating  the  nose  from  its  attachment 
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to  tli43  cheek ;  attoiDpts  to  lessen  its  bulk  may  Im?   made   \ts^  the  i^pbo-  J 
tion  of  liycl  rock  lor  ic  at  uL  I 

Maggots  in  the  nose. — This  disease  is  almost  eiiurely  coninei  i^  I 
the  tropics ;  a  very  small  number  of  cjises  have  occurred  in  Eunippe.         \ 

In  Indif*,  where  the  disease  is  called  **  Pcenash/'  it  ia  fairly  cooms, 
but  this  niime  ia  used  rather  loosely  to  include  several  alf vdicMis  U  ^ 
nose  not  neoessurily  indicative  of  the  presence  of  ma^nta. 

The  fly  is  the  LuciUa  homirnvora,  or  the  Sarco[dii%ga  Qgoiy«a|  l» 
the  larva  of  the  latttT  the  term  "screw-worm**  haa  beea 
rare  instances  the  larvic  of  other  flies  have  been  met  with  in  the  i 

The  Hy  commonly  enters  the  nostril  during  sleep.  Aft  a  mfc,  [ 
suiTeritig  from  ozmna  are  attacked.  The  flie^  are  probmbljr  atUlOlvlW* 
the  smell,  ami  they  find  a  ready  entrance  into  the  capocicita  Wf^oA  lif 
pa  tie  I  its  with  atrophic  rhjtutis.  It  would  appeiu*  Umi  tho  kmt  «| 
deposited  in  healthy  nostrils  accidentidly. 

The  larvae  develop  very  quickly  and  in  enonnoiijs  numlier^  Li  mtt 
case  388  n^aggots  were  counted.  The  symptoms  which  fir»t  appisr  «t 
excessive  irritability  of  the  pituiUiry  memlinme,  ^neezirig,  and  a  mxkm 
discharge  from  the  nostrils.  In  some  Cti^es  epistaxis  occura.  Ia  m^m 
cases  intense  front  d  hemlache,  anorexia,  and  fever  with  deliritUD  an  wC 
with.  The  nost!  and  face  are  swollen,  and  tlio  larvae  may  be  \ 
from  the  nostrils.  Not  only  the  mucous  membrane  uf  the 
the  cartilages  and  bones  of  the  nose  may  be  destroyed,  so  thai  deadi  sui 
occur  from  the  meningitis  of  septic  poisoning,  or  of  direct  eJdeaiitaa  fm 
the  sphenoidal  and  ethmoidal  sinuses  invaded  by  the  lanrm. 

The  prognosis  is  always  a  grave  one ;  for  instance,  otit  of  semen  OM 
occurrir^g  at  Fori  Clarke,  in  Dakota,  all  were  fatal  except  one.  Thif  n^ 
however,  an  exeeplitmally  high  mortality. 

Trmtmeni. — -Th<^  oidy  eirectual  method  of  treatment  is  the  we  ti 
chloroform.  At  the  very  beginning  of  the  disea&e,  and  in  alight  €amK 
the  inbalation  of  chloroform  HKiy  suffice.  In  more  sevi.n^  cmci  ihi 
pitient  mii^t  be  amesthetised,  and  the  nostrils  syringed  out  with  a  nilr 
tnre  of  eijual  parts  of  eldoroform  and  water,  or  with  pure  chtarofflm^ 
Spraying  the  nose  with  a  one  in  forty  sohition  uf  carbolic  acid  in  oil  vil 
relieve  the  jiain  produced  by  the  injection  of  pure  ehlon>fortn* 

Centipedes,  eateq>i liars,  earwigs,  leeches,  and  ascaiides  have  ocauitah 
ally  been  known  to  take  up  their  abode  in  the  nose.  Tlit*  sympli^ 
produceil  are  tljose  common  to  the  presence  of  any  foreign  hod?«  will 
the  addition  that  the  movements  of  the  visitor  give  rise  to  exoMBTi 
form ic;i tion  in  the  part.  In  the  case  of  the  leech  epistojda  hm  htm 
noticed  tkB  a  syraptijm. — F*  DE  H.  H. 


Diseases    of   the    aeeessory    sinuses   of    the    Qose.  —  PrariifliDr 

speaking,  we  may  disregard  in  this  place  all  afleetions  of  the  auiawrr 
cavities   other  than   suppuration  ;  it   is  suOicient  to    boar   in  msnd  thil 
polypus,  cystoma,  fihrorna,  osteoma  and  malignant  disease — Barcoom 
especially,  may  originate  in  any  of  these  regions. 
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I      Suppuration  in  the  aecessory  sinuses   cf  the    nose.— The  large 
fcaajority  of  tbuse  cases  is   intimately  asstK-iiiterl   with,   if   not  actually 
■ecomlary  to  one  or  other  of  the  affections  eonsidoiecl  in  the  i>reviouft 
■ections ;  and  as,  with  sjuch  an  association,  two  or  more  of  these  cavities 
Bra  often  siniultaneously  involved,  it  is  neither  desirable  nor  expetlient 
■O  dissociate   altogether   the   etiology   and  symptoms   of   the   different 
■ocalities*     Yet  for  clinical  reasons  the  conventional  classification  must 
Pbe  followed  to  a  cert^iin  extent,  although  we  may  briefly  mention  hero 
certain    points    of  causation   common   to    all    these  sinuses.      The   only 
predisposing  factors  are  such  as  have  l>ecn  enumerated  in  speaking  of 
polypus  and  bone  disease ;  and  any  conditinns  favouring  a  development 
of  the  catarrhal  state  may  lead,  if  unchecked,  to  the  implication  of  one 
or  more  accessory  cavities  in  the  simple  catarrhal  process,  and,  secondarilj' 
from  retention  or  increasing  intensity  of  the  inflammation,  to  suppuration, 
abscess,  granulation,  and  polypus.     Prtibably  any  local  i>eculiarilies  inter- 
fering with  free  drainage^  such  as  extreme  nan-own  ess  of  the  fossae,  or 
distortions  of  the  septum,  may  be  quoted  as  predispof^iug  factors. 

Empyema  of  flm  A  id  rum, — A  small  war  has  long  been  raging  among 
rhinologists  as  to  whether  disease  of  I  he  nose  or  of  the  teeth  is  the 
commoner  source  of  suppuration  in  the  antrum;  the  dentists,  I  need 
hardly  add,  hold  to  the  latter  view.  But  those  Bpcciali>ts  who 
have  w^orked  most  conspicuously  at  the  subject  appear  to  support  the 
opinion,  strongly  maintained  by  myself,  that  the  immense  majority  of 
such  cases  originates  in  suppurative  conditions  of  the  nasal  mucosa,  or  is 
associated  with  it  Among  our  supporters  we  may  count  Zuckerkamll, 
Ziem,  Hartmann,  Krause,  Gouguenheim,  Baratoux,  and  others ;  while 
the  alternative  opinion  u  supported  by  the  surgeons  and  dentists,  and, 
among  specialists,  by  Semon,  M 'Bride,  Fraenkel,  Moritz  Schmidt,  Schech, 
and  others,  I  believe  the  discrepancy  of  opinion  is  easily  accounted  for 
when  we  remember  that,  only  a  few  years  ago,  empyenia  of  the  maxillary 
einua  without  swelling  of  the  face  was  overlooked  unless  there  were  an 
obviously  carious  tooth  to  account  for  the  feet  id  discbarge  from  the  nose ; 
whereas  in  all  cases  associated  with  polypus,  the  latter,  together  \dth  the 
general  catarrhal  state  of  the  mucous  membrane,  was  supposed  sufficient 
to  account  for  the  discharge.  Moreover^  with  certain  observers,  I  am 
convinced  it  has  become  a  custom  to  accuse  any  coexisting  carious  tooth 
of  being  the  prime  source  of  the  mischief ;  and  most  people  either  have, 
or  have  had,  carious  molars  or  bicuspids  in  the  upper  jaw. 

But  ajmrt  from  these  two  methods  of  causation,  there  undoubtedly 
exists  a  considerable  number  of  cases  where  abscess  originates  in  the 
antrum,  primarily  as  the  result  of  catching  cold  ;  such  cases  are  not 
necessarily  attended  by  the  symptoms  of  pain,  swelling  of  the  face  and 
fever,  first  described,  I  believe,  by  John  Hunter,  and  quoted  in  the  text- 
. books  of  surgery. 

Finally,   to   our  humiliation,  it  must  be  admitted  that  occasionally 
suppuration  in  the  antrum  has  followed  removal  of  the  middle  turbinated 
bone,  injudicious  cautenBations,  and  probably  other  operations. 
VOL.  IV  2i 
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The  usiuil  symptoms  for  which  the  patient  seeks  relief  are  unilateral 
and  frequently  foetid  discharge  from  the  nose,  and  occasionally  more  or 
lass  severe  supraorbital  neuralgia.  This  pain  generally  assumes  a  curiouB 
]>eriodicity,  ap[>earing  regularly  at  the  same  time  each  day,  and  persisting 
for  the  same  number  of  hours ;  it  is  not  obviously  associated  with 
increasing  accumulation  in  the  cavity,  nor  docs  augmented  discharge 
seem  to  account  for  its  cessation :  nevertheless  it  ceases  altogether  on  the 
surgical  evacuation  of  the  abscess.  In  exceptional  cases  the  p.-iin  is 
referred  to  the  cheek;  and  we  may  sometimes  elicit  it  by  percussioo 
over  the  malar  bone,  the  side  of  the  nose,  or  the  frontal  region.  Rarely 
the  discharge  finds  exit  only  into  the  post-nasal  space,  a  fact  which  has 
occasionally  (in  two  cases  in  my  experience)  led  to  an  erroneous  diagnosis. 
A  point  worthy  of  note  is  tha^  the  patient's  olfactory  sense  being  intact, 
ho  is  perpetually  haunted  by  the  evil  odour  himself;  although  it  is 
often  not  sufficiently  pronounced  to  be  perceptible  by  his  friends.  On 
the  other  hand,  in  ozaena,  or  atrophic  rhinitis,  the  unpleasant  smell  gives 
no  trouble  to  the  patient  himself,  whose  olfactory  sense  is  seriously  im- 
])aired,  although  it  often  makes  him  intolerable  to  his  friends.  Beyond  the 
local  symptoms  there  is  frequently  some  general  disturbance  of  health, 
especially  if  the  discharge  has  continued  for  many  years;  the  patient 
grows  aniemic ;  partly,  no  doubt,  from  mental  distress  at  the  perpetual 
stench  which  he  cannot  forget  and  cannot  be  persuaded  to  believe  is 
imperceptible  to  others.  The  discharge  is  occasionally  intermittent 
and  small  in  quantity;  at  other  times  continuous  and  extraordinary  in 
amount.  Generally  it  flows  out  more  readily  on  lowering  the  head,  a 
point  of  some  service  in  diagnosis,  liarely  the  disease  is  bilateral,  and 
then  is  generally  symptomatic  of  bilateral  ethmoidal  disease. 

In  passing  to  the  objective  symptoms,  it  is  wise  to  bear  in  mind  the 
fact  that  there  may  be  considerable  difficulty  in  making  a  positive 
diagnosis.  Some  cases  are  fairly  clear,  yet  in  none  are  the  conditions 
absolutely  pathognomonic,  for  the  main  point  in  diagnosis  is  the  situation 
of  the  discharge  as  it  is  seen  lying  in  the  nose.  Whenever,  in  fact^  we 
perceive  an  opaque  canary- coloured  purulent  discharge  (which  must  be 
carefully  distinguished  from  the  transparent  muco-pus  of  simple  rhinitis) 
lying  in  the  concavity  of  the  middle  turbinal,  which  discharge,  after 
being  wiped  away,  is  immediately  reproduced,  and  especially  on  lowering 
the  head  between  the  knees,  we  need  have  but  little  hesitation  in  opening 
the  antrum  with  the  tolerable  certainty  of  evacuating  pus.  Yet  it  must 
be  remembei'ed  that  the  frontal  sinus  and  the  anterior  ethmoidal  cells 
also  open  into  this  region,  and  almost  at  the  same  point — an  inch  or  so 
back  from  the  anterior  extremity  of  the  middle  turbinal — and  that  con- 
sequently suppiu^tion  in  any  of  these  cavities  would  jneld  a  similar 
appearance.  As  a  matter  of  fact,  it  is  even  possible  that,  in  the  event  of 
pus  originating  in  the  anterior  ethmoidal  cells  or  infundibulura,  the 
antrum  will  prove  to  be  a  receptacle  of  pus,  even  if  not  directly  involved 
in  the  disease. 

A  means  of  objective  investigation  recently  added  to  our  list  by 
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^'oltolini  consists  in  a  methml  of  transillumination  first  employed  by 

hat  observer  for  diagnosing  thickening  of  the  aliie  of  the  thyroid  efirtilage 

perichondritis  of  the   larynx.      The  methiMl  now^  usually  employed, 

irhich   has   been   elaborated   by  Hei  yng,  and   later  by  Davidson,  is  as 

|foilows : — A   five- volt  lamp  is  attached  to   the   extremity  of  a   tongue 

iepre^sor,    the    lingual   portion  of  which  is  constructed   of   some    uon- 

ondueting  material  each  as  vulcanite ;  this  ia  inserted  into  the  mouth 

nd  the  tongue  depressed,  while  tlie  patient  closes  the  lips  firndy  round 

be  instrument     The  room. is  now  totally  darkened  and   tho  circuit  of 

lie  current  is  completed.     Immediately  a  rosy  red  light  sufilises  the  face, 

Ithe   clioeks  and  lijis   being  the   moat  brilliant,   though  often  brightest 

'immediately   under   the    eyes.     It    is   essential    to    the   success   of   the 

procedure    that   the   room    should   be   absolutely   dark.     According   to 

Hery Tig's  observations,  whenever  there  is  pus  or  a  solid  tumour  in  the 

antrum,  that  side  of  the  face,  especially  aliove  the  malar  prominence  and 

benetuh  the  lower  eyelid,  is  less  bright  than  the  other ;  while  in  cystic 

disciise,  on  the  contrary^  the  side  affected  will  be  the  more  brilliantly 

illuminated.     This  latter  point  had  been  discovered   by  Voltolini,  who 

was  thus  enabled  to  diagnose  a  cyst  in  a  case  supposed  to  be  a  sarcoma ; 

the  patient  having  been  doomed  to  the  removal  of  the  superior  maxilla. 

I  believe  the  general  opinion  in  regard  to  transillumt nation  of  the 
antrum  now  is  that  it  gives  no  more  [MDsitive  evidence  of  the  presence  ot' 
pus  than  do  other  objective  signs.  Nevertheless  in  a  disease  in  which  no 
one  point  CfUi  be  relied  upon,  any  additional  evidence  must  l>e  of  consider- 
able value.  Such  being  the  case,  it  may  be  justly  admitted  that  many 
cases  cannot  be  satisfactorily  investigated  without  this  method.  Besides, 
it  is  so  simple,  and  needs  so  little  special  experience,  that  it  may  often 
be  of  value  to  surgeons  of  little  skill  in  the  examination  of  the  nasal 
fossae.  Yet  it  must  be  acknowle<lged  that  probably  its  most  striking 
service  is  in  the  diagnosis  of  cystic  from  solid  tumours  of  the  antrum. 

In  syphilis  of  the  nose  a  unilateml  foetid  discharge  is  generally  duo 
to  a  sequestrum,  which  can  usuidly  be  detected  in  the  neighl>ourho4^>d  of 
the  vomer  or  turbinated  l>odies  by  the  help  of  a  probe ;  there  is  often 
perforation  of  the  hard  pilate  also.  KhinoHth  may  give  rise  to  identic^al 
symptoms.  Simple  caries,  with  the  exposure  of  small  portions  of  bone, 
leads  to  no  fnetor,  provided  the  exit  of  the  pus  be  not  interfered  with. 
In  empyema  of  the  sphenoidal  sinus,  as  well  as  in  disease  of  the  posterior 
ethmoidal  cells,  the  pus  makes  its  exit  into  the  post-nasal  space,  and 
is  accidenUilly,  as  it  were,  blown  into  the  nose.  In  the  case  of  malig- 
nant disease  of  the  antrum  there  may  be  a  purulent  discharge  from  the 
nose ;  but  the  usual  signs  of  distension  of  the  ca\ity  will  be  present, 
and  this^  together  with  the  history  of  the  case,  will  prevent  any  error  in 
diagnosis.  In  case  of  difticulty  it  may  be  remembered  that  in  almceas 
the  swelling,  if  any  be  present,  subsides  as  soon  as  the  pus  is  evacuated. 
Finally,  it  must  be  lulmitted  that  a  positive  diagnosis  can  be  made 
only  by  adopting  one  of  the  different  procedures  for  opening  the 
cavity. 
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The  treatment  of  empyema  of  the  maxillary  sinus  ha^  of  \\\t  Ta.-i  I 
given  rise  to  as  much  divergence  of  opinion  as   the  etiol*:i;j[}' .  'hvi^t,  I 
before  the  nose  was  made  a  region  of  special  study,  no  one  att<Tnr//^i  .,  1 
improve  upon  Hunter's  method  of  tapping  the   antrunu     Tbts*  i^^no^  1 
in  removing  one  of  the  molars,  and  breaking  down,  with  a  gimlet  or  drill, 
the  thin    layer    of    bone   between   the  alvcxilus    and    the  cantj  ibim. 
HuntiT,  too,  refers  t^  the  alternative  of  making  an  opening  from  tb*  ^m 
into  the  antrum,  thcmgh  he  does  not  dwell  upon  it  even  forthcsbfltf 
indicating  its   disadvantages ;    these    are,    chiefly,    the    difficulty  in  tli 
subsequent   drainage — the   opening    not  being    in    the    most    ilrpfiril 
portion  of  the  cavity,  and  in  the  irrigation  of  the  cavity. 

Stip/mration  in  tfie  frontal  sinuii  ami  Hhnundal  cHls, — I  hare  ^kfaH^ 
said  that  a  few  years  ago  I  considered  empyema  of  the  froiilal  iuni 
BO  rare  thtit  we  were  imablu  to  give  any  satisfactory  rubi  for  ii 
diagnosis;  apart,  of  course,  from  those  cases  where  complete  Xffbttit3m4 
secretion  led  to  external  swelling  and  pain :  but  more  extended  citMiit 
tion  has  convinced  me  that  many  cases  which  I  used  to  eocuickr  m 
ethmoidal  suppuration  are  actually  due  to  mischief  in  the  frooul  «» 
I  must  admitf  however,  that  the  association  of  the  two  coaditioitf  a 
common  enough,  while  it  is  by  no  means  rare  for  the  frontal  mok 
anterior  ethmoidal  cells,  and  antrum  to  be  involved  simitltaiieouAlj. 

A  brief  reference  to  the  anatomy  of  the  parts  will  make  tht  fMog 
and  diugnoi^is  more  iutelligibki.  The  frontal  sinus  is  continual  ibii» 
wards  and  backwards  into  the  passage  known  as  the  infundihiilttin  mliy^ 
having  one  or  more  accessory  cells  communicating  with  it,  \mmst»  «Jt<f- 
nally  t^  the  anterior  extremity  of  the  middle  spongy  bone's  aitachiveS, 
on  its  outer  side  traversing  the  inner  wall  of  the  antrum  till  it  openi  is  tW 
middle  meatus  at  the  semilunar  hiatus.  I  believe  that  many  a  cane  oC  txi^ 
puration  in  the  frontal  sinus  begins  in  an  infiammatory  occlusion,  mon  <ir 
less  com|>lete,  of  this  0|>ening  ;  whence  we  have  the  one  essentia]  factor  fx 
the  pro<luction  of  abscess.  The  infundibulum  is  probably  often  inroKni 
before  the  mif^chief  extends  into  the  middle  meatus,  to  such  an  extents 
to  occlude  aTvd  distend  it,  giving  rise  to  the  appearance  of  a  duplicairl 
middle  turbinal.  Indeed  this  appeanvnce  has  l>een  erroneously  describid  i* 
a  cleavage  of  the  middle  8{x>ngy  bone,  and  as  symptomatic  of  the  sotoptiba: 
hypotlietical  *' necrosing  ethmoiditis"  (Woakes),  Retention  of  iimplf 
mucus  in  the  infundibulum  possibly  gives  rise  to  some  cases  of  oaMOOicTSti, 
and  I  have  seen  three  or  four  instances  of  abtscess  confined  to  the  mfaniii^ 
lum  :  occasionally  these  abscesses,  instead  of  rupturing  extematir,  makr  la 
exit  into  the  antrum  and  thus  convert  the  case  into  absceas  of  the  l»lUi 
sinus.  Or  the  mischief  may  gi^adually  extend  upwards,  when  the  mttitw 
membrane  of  the  infundibulum  disappears  and  is  replaced  by  granubiioo 
tissue,  which  further  ol^stmctjs  free  drainage  ;  the  accessor}^  cells  of  tb 
region  partake  in  the  process,  and  in  time  the  cavity  of  the  frcmtal  mm 
liCvjmea  similarly  involved.  But  during  the  whole  history  of  mek  i 
case^  although  the  flow  of  the  discharge  is  sufficiently  obstructed  I0  \ 
distension  of  the  thin -walled  infundibulumi  yet  retention  may  at 
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be  &o  complete  as  to  jittetiiiate  the  denser  parietes  of  the  frontttl  sinus ; 
bo  that  it  lA  only  in  the  rarest  cases  th:it  slowly  progressing  dis&ise  would 
Kive  rise  to  the  genenilly  accepted  syniptoma  of  acute  fronted  abscess. 

The  etiology  of  diiseuise  beginning  in  the  ethmoidal  cells  is  not 
miitenally  different,  A  small  abscess  may  arise  during  an  attjick  of 
acute  rhiniti.Sj  which  abscess,  if  the  patient  bo  constsintly  suflTering  from 
atUicks  of  the  initial  mischief,  beeumes  chronic ;  and  thus  is  irdtiated  the 
ivhole  train  of  symptoms  which  may  end  in  such  extensive  disease  as  I  have 
described.  Besides  sifiiple  inflammation,  a  rhinolith  may  be  the  starting- 
point  of  abscess  in  the  frontal  sinus  or  in  an  ethmoidal  cell ;  or  phoe- 
phorus  poisonings  tuberculosis,  or  syphilis  may  be  concerned  in  the  case* 
Rarely  such  suppuration  is  observed  in  conjunction  with  erysipelas 
(Zuckerkand  i,  Weichselbaum ), 

I  ha%'e  latterly  l>ecome  convinced  of  the  fact  that  the  point  in 
diagnosis  upon  which  formerly  we  chietly  relied  for  diaguf^sing  suppui*a- 
tion  of  the  antium,  namely,  the  reproduction  of  pns  in  the  middle 
meatus  by  hanging  the  head  forwards  and  rotiiting  it,  is  actually  cjuite 
as  often  indicative  of  suppuration  in  the  frontal  sinus.  White  many 
rhinologists  will  admit  thai  the  symptom  is  by  no  means  ptith<jgnouionic 
of  antral  dise^isc,  yet  I  believe  most  would  doubt  its  fre«|uent  occurrence 
in  the  frontiil  disorder ;  yet  I  am  prejiared  to  affirm  that  such  is  the 
ease.  It  is  not  altogether  ea^y  to  account  for  the  phenomenon,  seeing 
that  in  the  upright  position  of  the  head  the  opening  is  at  the  lowest 
point.  When  we  remember  the  narrow  {>assage  of  the  infundibulnin, 
more  or  less  obstructed  as  it  generally  is  in  these  crises  hy  granulationsi 
we  may  liken  the  condition  to  that  of  a  lieer- barrel  with  the  tap  turned 
on  but  the  vent-peg  tight  in  the  bung  ;  )udess  we  remove  this  peg 
the  only  way  to  ensure  entrance  of  air  will  be  to  invert  the  whole 
Ijarrel  from  time  to  time.  In  the  cJise  of  the  frontal  sinus,  I  have  again  and 
again  elicitei]  tins  symptom  after  washing  the  antrum  free  of  all  suspicion 
of  pus ;  and  the  krge  quantity  poured  out  of  the  frontal  sinus  on  such 
0(^asionSj  by  tilting  the  head  fcjrwarda  or  between  the  [mtient'a  knees, 
has  been  sufficient  to  preclude  a  possibility  of  its  flowing  from  any  of  the 
smaller  ethmoidal  cells. 

As  a  matter  of  fact,  in  most  of  these  cases,  when  more  than  one 
cavity  is  simrdtaneously  and  similarly  affected,  1  doubt  if  it  be  ever 
possible,  except  in  the  case  to  be  immediately  considered,  to  be  convinced 
of  the  fact  of  frontal  suppuration  before  we  have  shown  by  surgie<d 
measures  that  the  antrum  is  sound  ;  and  it  may  even  be  necessary  to 
eliminate  ethmoidal  suppuration  also  before  we  are  certain  as  to  the 
frontaL 

The  one  sign  which  may  make  a  diagnosis  quite  clear  in  frontal 
abscess  is  that  when  the  inner  walls  of  the  iufundibulum  have  undergone 
absorption,  the  point  at  which  the  pus  makes  its  exit  is  brought  so 
much  forwards  that  a  probe  with  a  slight  anterior  curve  may  be  passed 
up  into  the  cavity ;  or  a  long,  fine  Eustachian  cjitheter  may  be  passed 
up  and  the  abscess  irrigated:   the  diagnosis  will  then  be  fiositivo.     In 
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other  more  doubtful  cases  some  help  may  he  gained  l>y  trai 
A  small  fi ve-vutt  lamp  with  coudt^nseJ^  is  enclosed  in  a  cylindricil 
the  open  extremity  of  which  ciin  be  firmly  pressed  under  an  ov^«dltt{B| 
brow.  This  in  a  [}6rfectly  flark  room  will  illuminate  the  vt^m  «Av 
whieh  lies  the  frontjil  sinus,  provided  the  sinus  be  of  tol^mlili^  im  wi 
the  walls  correspotidingly  thin.  If  one  sinus  be  full  of  pui  aad  patk 
latjous  it  will  ap[>ear  less  translucent  than  the  other.  But  of  ooune  lb 
methoil  is  of  no  value  in  the  many  cases  in  which  both  irontftl  wumm 
are  involved  simultaneously. 

The  anterior  ethmoidal  cells  sometimes  open  directly  into  tbe  t^  il 
the  middle  meatus,  that  ig  to  eay,  into  the  concavity  of  Uie  aiUk 
turbinal ;  at  other  times  they  may  open  into  the  lower  put  of  ik 
infundibulum.  In  the  former  case  we  are  often  able  to  paag  a  probfr  mi 
it  should  always  be  a  blunt  one — directly  into  the  re^on  to  goartiai 
hut  in  the  latter  case  it  is  extremely  difficult  to  detect  the  soorot  A  tk 
discharge.  Occasionally  also  these  cells  open  directly  into  the  antral 
and,  it  is  said,  into  the  orbit.  After  the  persistence  of  the  dtaoMtf  \m 
any  length  of  time,  the  floor  and  party  walls  of  these  little  dluilai 
become  absorbed  ^lwA  break  down,  and  granulation  tiaaue  fills  up  tli«  CiflDili 
into  which  the  probe  freely  passes,  discovering  here  and  tbereipoiliif 
carious  bone  ;  and,  as  I  have  said  l>efore,  ethmoidal  mischief  is  {reqiMDk]| 
associated  with  like  trouble  in  the  antrum,  infundiliulum,  and  fnaul 
sinus.  The  pus  may  even  make  its  way  directly  into  the  maxilkrj 
sinus,  into  which  the  disease  may  also  extend.  Indeed,  I  have  a 
that  many  cases  of  such  extensive  nose  disease  begin  in  a  small 
affecting  an  ethmoidal  cell 

I  have  purposely  said  nothing  about  symptoros  in  Ironuil 
seeing  that,  so  far  as  I  am  awure^  they  are  only  with  great  dlfllcuhj  tok 
distinguished  from  those  of  disease  of  the  antrum,  Pix>bably  sQpnortilil 
pain  is  even  a  commoner  symptom  ;  and  I  am  inclined  to  tliiftk  Utal 
periodicity  in  the  l!ow  of  pus  may  be  more  frequent  in  tJie  case  of 
frontal  sinus.  Thus  cases  occur  where  the  patient,  after  tjiking  cold^ 
attacks  of  *'  brow  ague  *'  at  variable  intervals,  such  as  one,  two,  or 
days,  which  piiin,  after  j>ersisting  with  inereasing  intensity  for  some 
is  suddenly  relieved  by  a  copious  flow  of  purulent  secretion  ;  and  tmta 
the  patient  present  himself  for  examination  during  such  a  dtschargv,  •• 
may  find  no  objective  indiaition  whatever  of  the  nature  of  liis  ailmeoL 
Such  symptoms  are  probaldy  imlicative  of  small  spots  of  acute  mippai' 
tion ;  and  the  very  fact  of  their  undergoing  spontaneous  recoterjf  aibl 
it  impossible  to  determine  whether  an  ethmoidal  eell  or  the  frOQUl 
be  concerned.  We  Jire  altogether  dcjientlent  on  the  patient's 
experience.  In  either  case  one  would  assume  that  spontaneocis  UDOOVOf 
is  more  likely  to  occur  than  in  antral  disease. 

Furaierly,  when  a  correct  diiignosis  was  barely  attempted,  tlui  tnitr 
ment  of  such  cases  consisted  in  tlte  removal  of  the  larger  masseft  of  yfkf- 
pus  and  granulations ;  the  patient  was  then  dismissed  with  the  oOMoh^ 
tory  advice  that   ho  was  suffering  from  a  chronic  catauxh  which 
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^K>ei*3ist  in  spite  of  all  treatment ;  or  he  was  sent  to  Egypt  or  South  Africa, 
^■the  chief  roeamniendation  of  such  pUtces  bciuj;  their  distance.     But  now, 
with  improved  inethoiJs  of  dia^^nosis,  practice  h/is  so  far  changed  that,  as 
regards  ethmoidal  di^seaso  at  any  rate,  no  diftererice  of  opinion  will  be 
foimd  among  speeialista  as  to  the  import^iuce  and  the  suictHS  of  treat- 
ment.    Whether  we  are  dealing  with  ethmoidal  or  frontal  disease,  the 
principle  of  treatment  consists  in  seeuring  free  diainaj.;e  ;  jf  this  tan  hi3 
^fcecuredj  we  may  entertain  every  hope  that  the  suppurating  cavities  wiil 
^^^padually  become  oljlitcrateil  by  organising  granulation  tissue.      In  the 
^H^ase  of  ethmoidal  cells  the  process  c^m  be  greatly  facilitated  by  cautiously 
^^trealdng  down  the  very  friable  dissepiments  with  a  curette,  which  instru- 
j      ment  is  alsjo  most  usefully  employed  in  removing  such  granulation  xnassea 
^Bpi  are  interfering  with  free  drainage.     The  curette  is  preferalde  in  every 
^Ptray  to  caustics,  though  doubtless  these  have  their  use  when  carefully 
applied  and  to  small  are^is  at  a  time.     The  electric  cautery  ha^i  only 
to  be  mentioned  in  wonls  of  ctjudemnation  ;  and  wo  may  lay  it  down 
as  a  rule  that  whenever  the  limitation  of  a  polypus  or  granulation  mass 
is  indefinite,  whenever  we  arc  unable  to  detemiiue  the  actual  distance 
from  the  cribriform  plate  at  which  we  are  working,  the  galvano-cautery 
ought  never  to  be  used.     And  it  is  this  imperative  necessity  for  caution 

Sin  such  operation,  as  it  apjiears  to  me,  that  makes  tho*trea  luent  of  these 
cases  y^ry  tedious  :  yet  after  a  few  Bitiinge  the  pitient  becomes  so  far 
convinced  of  the  improvement  in  his  symptoms  that  ho  is  ready  enough 
to  undergo  a  prolongation  of  the  treatment.  In  the  ease  of  lire  frontal 
sinus  it  is  not  ciisy  to  secure  free  drainage;  but  as,  perhapsj  the  majority 
of  such  cases  (and  as  far  as  my  experience  goes,  I  should  say  all  of  such 
cases)  are  complicated  with  suppuration  in  the  infnndilmlum  and  its  con- 
tributory cells,  it  is  obvious  that  to  open  the  sinus  from  the  outside  will 
not  he  altogether  successful.  This,  of  course,  was  formerly  the  routine  pt  o- 
cedure  for  acute  abscess,  and  up  to  a  certiiiu  point  must  ^^till  be  admitted  as 
correct ;  but  in  chronic  cases,  unless  accompanied  by  intra-nasal  treatment, 
it  ia  far  less  8atisfacU>ry  than  ilrilling  the  antrunu  Of  lute  I  have  sought 
to  abandon  the  external  opening  altogether,  seeiitg  that  to  the  patient  it 
is  a  serious  oi)cration,  entailing  a  certain  amount  of  disfigurement,  and 
considerable  distress  in  the  after-treatment.  My  object  has  been  to  break 
down  the  inner  walls  of  I  lie  infundibuhim,  often  attenuated  or  partly  de- 
stroyed by  the  disease,  after  removing  the  anterior  extremity  of  the  middle 
turbinal.  The  channel  generally  corres]K>nd8  with  a  distim  t  bulging  into 
the  miildle  meatus  ;  and  into  it  a  fine  chisel  or  indeed  a  blunt  raspitory 
can  be  e^isily  thrust,  and  the  inner  wall  broken  away  piercnieaL  In  this 
manner  the  ]mss,'ige  can  be  kid  open  as  far  upwanls  and  forwards  as  the 
anterior  extremity  of  the  attachment  of  the  middle  sp<3ngy  bone,  and  an 
oj>ening  thus  made  sutficiently  large  to  admit  of  easy  irrigation,  wdiich, 
indeed,  the  patient  ean  sometimes  be  taught  lo  practise  for  himself.  Once 
free  drainage  is  secured,  the  natural  tcuflency  is  to  spontaneous  cure  by 
cicatrisation,  and  more  or  less  to  the  obliteration  of  the  cavity. 

Poaiaior  ethmoidal  ceIU.^F,VQry  remark   that  has  already  been  made 
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concerning  tbo  etiology  and  pathology  of  suppuration  in  the  anterior 
ethmoidal  cells  applies  to  the  same  affection  of  the  posterior.  The  only 
difference  is  in  diagnosis.  But  this  is  actually  an  easier  matter  with  the 
posterior  than  the  anterior,  seeing  that  suppuration  in  the  former  is  not  so 
frequently  associated  and  confounded  with  disease  in  the  antrum  and  fronted 
sinus.  The  one  point  in  diagnosis  is  that,  in  the  case  of  the  posterior  cellsi 
while  the  discharge  flows  by  preference  into  the  post-nasal  space,  it  may 
occasionally  pass  through  the  anterior  nares,  when,  on  examination,  it  will 
be  found  occupying  the  space  between  the  free  border  of  the  middle  turbinal 
and  the  septum  ;  for,  as  will  be  remembered,  the  posterior  ethmoidal  cells 
open  into  the  superior  meatus,  which  is  fully  developed  only  in  the  pos- 
terior portion  of  the  nasal  cavity.  On  examining  the  posterior  nares  with 
the  post-rhinoscope,  the  pus  will  be  seen  occupying  the  region  of  the 
superior  turbinal,  which  may  be  wholly  or  partly  obscured  by  poljrpus  or 
by  masses  of  less  transparent  and  redder  granulation  tissue.  Examination 
of  this  region  with  a  probe  is  by  no  means  easy  owing  to  the  obstructing 
middle  turbinal ;  nor  is  the  removal  of  the  posterior  extremity  of  this 
structure  an  altogether  commendable  operation.  And  even  when  this 
difficulty  is  surmounted,  it  may  prove  impossible  to  clear  out  the  largest 
of  the  posterior  ethmoidal  cells,  seeing  that  this  cavity,  extending  out- 
wards and  backwards,  is  often  of  considerable  size.  And  for  similar 
reasons  irrigation  of  the  upper  and  back  regions  of  the  nose  is  extremely 
difficult  to  carry  out  satisfactorily. 

Suppuration  in  tlie  sphenoidal  sinus. — Abscess  of  the  sphenoidal  sinus 
is,  according  to  my  experience,  extremely  rare ;  and  in  most  of  the  re- 
corded cases  of  so  called  sphenoidal  suppuration  the  clinical  points,  as 
related,  have  failed  to  convince  me  of  the  observer's  sagacity  in  dia- 
gnosis. For  my  part,  I  have  only  been  able  to  diagnose  three  cases  posi- 
tively. Acute  abscess,  like  suppuration  in  the  other  ca\nties,  is  said  to 
occur  as  the  result  of  syphilis,  tuberculous  meningitis,  erysipelas,  and 
acute  rhinitis.  In  acute  abscess  the  symptoms  described  are  intense 
deep  seated  pain  referred  to  the  centre  of  the  head ;  as  the  pain  increases 
in  severity,  symptoms  of  pressure  on  surrounding  ptirts  supervene,  the 
optic  nerve  is  compressed,  and  sudden  blindness  follows.  Exophthalmos 
and  strabismus  should  be  accompaniments;  and  where  necrosis  occurs, 
orbital  abscess  and  meningitis  may  follow. 

The  only  difficulty  in  diagnosis  arises  from  the  similarity  in  the 
symptoms  of  posterior  ethmoidal  and  sphenoidal  suppuration,  seeing  that 
in  each  case  the  discharge  finds  its  way  more  readily  into  the  posterior 
nares  than  from  the  anterior.  In  every  unequivocal  case  of  suppuration 
of  the  posterior  ethmoidal  cells  which  I  have  seen,  the  pus  did  not  con- 
spicuously flow  over  the  posterior  walls  of  the  naso-pharyngeal  cavity, 
which  indeed  could  happen  only  when  the  patient  was  lying  on  his  back. 
On  the  contrary,  in  a  supposed  case  of  empyema  of  the  sphenoidal  sinus, 
the  pus  would  obviously  flow  over  the  posterior  wall  whether  the  head 
were  held  upright  or  supine ;  while  the  only  position  in  which  it  could 
gain  access  to  the  nasal  fossae  would  be  when  the  patient  was  lying  prone  : 
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yet  an  occJisioTia.1  bend  of  tlie  head  forwards  might  account  for  some  of  it 
finding  its  way  on  to  the  superior  turhinal  Such  points  will  be  per- 
fectly clesir  if  the  anatomical  aiTangement  of  these  cavities  is  remembered  : 
the  pt>fiterior  ethmoidal  cells' open  itiimediately  into  the  superior  meatus, 
Hiid  tho  sphenoidal  immediately  behind  the  jrosterior  nareSj  although 
approximately  on  the  s^ime  level.  Briefly,  the  tendency  in  sphenoidal 
BUppuratii>n  is  for  the  ptia  to  tlow  downwards  over  the  posterior  wall  f jf  the 
naao-pharynx,  keeping  to  tho  affected  side  of  the  middle  line  ;  while  in 
posterior  ethmoidal  snppnnttion  the  pus,  thout:h  flowing  also  hack  wards 
and  downwanJ«,  finds  its  exit  from  both  anterior  and  posterior  nares, 
favouring  the  latter  ;  t!ie  examination  does  not  indicate  that  it  is  con- 
fined to  the  posterior  naso-pharyngeal  wall,  unle^ss  the  patient  has  been 
lying  for  some  time  u|K>n  his  Imck. 

The  tre^it merit,  when  the  diagnosis  is  clear,  consists  in  cautioualj 
breaking  down  the  anterior  wall  of  the  sinus,  which,  looking  directly  for- 
wards and  sometimes  slightly  downwards,  is  rciulily  reached  by  pacing 
the  instrument  upwai'ds  and  Imckwanls  through  the  anterior  nares^  and 
following  the  line  of  junction  of  the  peifjendicular  plate  of  the  ethmoid 
\iith  the  vomer.  But  it  must  always  be  remembered  that  the  size  of 
this  sinus  varies  greatly.— G.  MacD. 

Naso- pharyngeal   or  post- nasal  catarrh. ^ — Aeute  catarrh  of  the 

naso-pharynx  is  usually  iissociated  with  a  similar  condition  of  the  nose 
and  pharynx.  It  is  aceoixiinglj  seen  in  Ciises  of  measles  and  scarlet 
fever,  t\q>hoid  fever,  an<i  other  infectiitus  diseases  which  attack  the  nose 
and  throat  The  sym]>toms  and  treatment  are  the  same  as  for  acute 
nasal  and  pharyngeal  cat^inh. 

Chronic  catarrh  of  the  nast^- pharynx  is  most  commonly  due  to  some 
obstruction  to  free  nasal  respiration,  as  for  example  detiection  of  the  sep- 
tum, or  crests  on  it,  hypertrophic  rhinitis,  and  especially  enlargement  of 
the  fK>sterior  extremity  of  the  inferior  turbinals,  or  the  presence  of 
polypi.  In  some  eases  chronic  enlargement  of  the  pharyngeal  tonsil 
seems  to  be  the  direct  cause ;  and  Tornwaldt  laid  greiit  stress  on  the 
so-cfilled  pharyngeal  biu*aa  as  the  seat  of  the  processes  leading  to  catarrh 
of  tho  naso-pharynx.  Ivecent  researches,  however,  have  shown  that  this 
bursa  is  only  the  remains  of  the  normal  median  cleft  in  the  pharyngeal 
tonsil.  Naso-pharyngeal  ej\tarrh  is  often  accompanied  by  gastro-intestinal 
disturbance,  and  treatment  of  the  latter  will  relieve  the  former. 

The  fitfmpUm^  of  naso- pharyngeal  catarrh  are  those  due  to  obstructed 
nasid  respiration  with  increased  secretion.  The  piitient  usually  wakes  in 
the  morning  with  the  mouth  dry  ;  he  feels  a  sense  of  discomfort  in  the 
back  of  the  nose,  which  is  relieved  by  hawking  and  cb'aring  the  throat 
There  is  frequently  some  laryngeal  catarrh  as  revealeti  by  hoarseness. 
Owing  to  the  Eustachian  tubes  becoming  blocked  by  catarrhal  swelling  of 
their  mucous  lining,  complaint  is  made  of  deafness  and  of  tinnitus  aurium  ; 
otitis  media  sometimes  occurs.  Headac^he,  pains  in  the  nape  of  the 
neck,  and  giddiness  are  not  uncommon  symptoms.     On  examination  of 
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the  naso-pharvnx  by  me.'^ns  of  the  rhinoscope  the  mueoiis 

be  fuimd  fiwoUon  and  usually  more  or  less  covered  vritll  stiekf 

or  dry  crusts.     Occasionally  enlargement  of  the   pharyiigfait  t«m«0  m 

be  detected.     In  the  more  chronic  cases  atrophic  cKatigeSi  aimilar  U>  Umr 

seen  in  atmphic  rhinitis,  may  be  recognised.     The   tiode  shoukl  lie  ajt- 

fully  examined  in  oi-der  to  detect  any  obstructive  lesion. 

Treatim'fiL — In  the  milder  cases  tonics,  change  of  air,  and  allenCioB  li 
the  state  of  digestion  ^nl!  usually  have  a  good  effoet.  If  tb«  fjBfiHM 
continue  in  spite  of  thi^j  method  of  treatment,  the  use  of  inild  dbfat 
sobitions  to  the  nose  and  naso-pharynx  by  means  of  the  anterior  or  p^^ 
terior  spray  will  yield  Iteneticiai  results,  especially  if  followrti  liy  leprmn^ 
the  pirta  with  a  solution  of  twenty  grains  of  menthol  and  Hftoen 
of  eucalyptol  in  an  ounce  of  fluid  jmnifliin.  In  uises  in  uhich  the 
geal  tonsil  seems  to  be  the  seat  of  the  mischief,  the  applioatioo  of ; 
tion  of  ten  grains  of  iodine  and  twenty  of  iodide  of  ptitamiiin  Aad 
minims  of  oil  of  peppermint  in  an  ounce  of  glycerine  by  the  pmtwigl 
brush,  niglit  and  morning,  will  have  an  excellent  effect.  If  the  phaijii^al 
tonsil  is  much  enlarged  it  may  be  necessary  to  remove  it  by  mmm  d 
the  curette  or  forceps. 

Should  the  catarrh   he  dependent  on  nasal   obgtnictioii,  fa«e  tiail 
respiration  must  lie  secured  by  smgical  treatment  adapted  to  the 
necci^sities  of  the  individual  case. 

Tuberculosis  may  attack  the  naso-pharynx,  giving  rise  in  soiim 
to  ulceration,  and  in  others  to  a  diffuse  infiltration  of  the  pisterior 
of  the  soft  palate.     Tubercle  bacilli  have  been  detected  hi  a<]ciioid  ^tg^ 
tions. 

Syphilis  in   all  its  forms   has  been   observed  in    the   naso^ 
Primary  syphilis  of  the  nasopharynx  is  almost  exclusivelj  due  to  iaf^- 
tion  by  means  of  the  Eustachian  catheter. 

Secondary  syphilis  occurs  in  connection  with  a  similar  affe^on  o(  tht 
pharynx. 

It  is  not  at  all  uncommon  for  tertiary  ulceration  of  the  nafio-pliarytit 
to  occur  quite  independently  of  any  mischief  in  the  phairrnx,  beno?  \ht 
importance  of  a  rhinoscopic  examination  in  these  cases, — F.  dk  H,  R 

Hypertrophy    of    the    pharyngeal     tonsil  —  Ailrnmd     rryfiafii 

Posi-nftm!  prowiJts. — The  aggiegation  of  lymfjhoid  tissue  oti  the  mof 
posterior  wall  of  the  naso- pharynx,  krujwn  as  the  pharyngt^al  or  I,u 
tonsil,  is  very  similar  in  structure  and  formation  to  the  faudal  toiifiik 
and  is  liable  to  the  same  morl>id  changes.  In  fHCt»  in  al>out  50  per  eiBl 
of  the  cases  hypertrophy  of  the  faucial  tonsils  and  pQst-n;iS7il  sdenoids  €«► 
exist ;  but  the  latter  disease  gives  rise  to  a  distinctive  gn>iip  nf  symptoiiiii 
the  clinical  importance  of  which,  fii*st  recognised  and  de8cnl>ed  by  WiIhelA 
Meyer  of  Cf>penhagen  in  18G8,  is  Incoming  very  generally  appreiiialed. 

Etmloffij. — ^Post-ufisal  adenoid  hypertrophy  is  a  disease  of  earljT ' 
hood,  a  period  when  all  the  lymphatic  structures  arc  especiiill^ , 
It  has  been  observed  as  early  as  the  tenth  month  ;  the  symptoms  ipeociftBf 


I 


N 


date  fn>ra  Inrth  or  early  infancy j  Ijecoining  well  marked,  as  the  hypei^ 
trophy  incr&ises,  hy  the  foiulh  or  fifth  year,  if  not  before.  Thus  there 
is  little  room  for  doubt  that  the  af^et  tiuii  is  often  conganital  in  origin. 
Tbe  majority  of  cases  come  niider  our  notice  between  the  age^  of  five  and 
fifteen  ;  and  the  adenoids,  though  sometimes  persisting  and  slill  more 
rarely  extending  after  the  age  of  twenty,  in  nearly  all  aiaes  participate 
in  the  retrogressive  ehanges  and  atrophy  eommoii  to  mjiiiy  lymphatic 
structures  after  the  age  of  puberty.  By  this  time,  however,  the  health 
and  development  of  the  patient  are  often  pennatjently  impaired. 

The  cotisidcrable  influence  of  heredity  in  their  occurrence  is  shown  by 
lac  frei|ucney  with  which  several  members  of  a  family  sufTer  from 
adenoids.  This  ijiHuence  is  proTmbly  indirect,  and  is  due  to  the  trans- 
mission of  the  stramoua  diathesis  in  which  \\q  observe  so  marked  a 
tendency  to  hypertiophy  and  degeneration  of  the  lymphatic  glands  and 
a  decideil  proclivity  to  tuberculous  atTections.  Further,  we  often  find^ 
associates!  with  the  rhino  pharyngeal  atfection,  various  inherited  defects 
in  development,  such  as  a  high  arched  or  V-shaped  palate,  contraction  of 
the  superior  maxilla  and  eonscfiuent  encroachment  on  the  nasal  fossie  and 
cleft  palate.  The  importance  of  nasal  stenosis  as  an  etiological  factor  in 
protlncing  the  a<lenoid  In^pertrophy  has  been  over- estimated :  Uiisal 
Btenosis  and  chronic  nasal  catarrii  are  almost  always  the  results  of  post- 
tiasa)  growths  and  concomitant  defect^s  in  development 

A  cold  and  damp  climate  disposes  to  the  disease  by  increasing  the 
tendency  to  cat^irrhal  alfections  ;  and  in  warm  and  dry  climates  the  disease 
is  leas  common  :  thus  Massei  remarks  that  m  ludy  the  disease  is  very 
nirely  observed  in  any  marked  degree.  Measles,  scarlatina,  and  inHuenza 
are  apfKirently  very  frequent  exciting  causes  of  the  disease.  On  the  other 
hand,  it  is  equally  certain  that  the  presence  of  adenoids  very  greatly 
increases  the  risk  of  infection  in  various  exairthcms,  and  the  liability  to 
colds  and  l^ronchitis  ;  thus  it  is  often  wry  difficult  here  to  distinguish 
between  e^iuse  and  etfect.  Finally,  in  many  pfiticnts  who  are  otherwise 
healthy  and  strong  we  find  no  obvious  cause  for  the  glandular  hyper- 
trophy. 

We  have  no  cert^iin  knowledge  of  the  physiological  functions  of  tbe 
lymphoid  tissue  in  the  upper  air-jiassages  ;  but  it  is  proli^dle  that  they 
furnihh  leucocytes  which  are  protective  against  the  inspired  micro  organ isma 
that  always  exist  in  these  jmrts.  This  question  is  more  fully  discussed 
in  the  chapter  on  the  diseases  of  the  tonsils.  But  it  is  quite  certain  that 
the  pharyngeal  tonsil,  when  in  a  conslition  of  chronic  hypertrophy  and 
degi^nerati«m,  like  all  tissues  of  low  vitality,  has  lost  its  power  of  resisting 
the  invasion  of  pathogenetic  microlies,  and  is  a  ready  portal  of  entrance 
for  tubercle  bacilli.  Thus  the  pharyngeal  and  particularly  the  cervical 
lymphatic  glands  are  frequenlly  afl'ected  and  l»ecome  enlarged  in  cases  of 
adenoid  vegetahons,  and  one  of  us  (F.  S,)  has  twice  of  late  seen  retro- 
pharyngeal abscess  associated  with  adenoids. 

Pat  ft  uiiujf/^— ^The  giowths  oceup}^  the  vault  and  posterior  wall  of  the 
rhino-pharyux,  forming  either  a  large  cushion-like  mass  or  an  aggregation  of 
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numerous  largo  and  irregular  projections.  They  are  covered  with  ciliated 
epithelium  and  the  siu^ace  is  coarsely  lobular  or  mammillar.  The  sub- 
stance of  the  growths  consists  of  a  connective-tissue  reticulum  filled  with 
lymph  corpuscles,  the  trabeculoe  being  formed  of  ramified  corpuscles  which 
have  generally  1  jst  their  nuclei.  The  tissue  is,  as  already  mentioned,  very 
similar  to  that  of  the  faucial  tonsils,  differing  only  in  the  absence  of  the 
cr}'pts,  the  relatively  small  amount  of  connective  tissue,  the  high 
vascularity,  and  the  ciliated  epithelium.  Tuberculous  tissue  has  been 
observed  in  the  vegetations,  and,  very  rarely,  small  cysts  also.  In  adult 
patients  we  generally  find  the  growths  more  or  less  atrophied,  and 
firmer  in  texture  from  the  preponderance  of  connective  tissue. 

Tlie  aymptcmis  vary  very  much  in  kind  and  in  severity :  thus  while  in 
some  cases  there  is  little  to  observe  but  nasal  obstruction  or  deafness,  in 
the  vast  majority  the  symptoms  are  so  characteristic  that  the  general 
aspect  alone  is  sufficient  for  the  practised  eye  to  make  a  diagnosis  of  post- 
nasal growths.  The  nose  becomes  pinched,  the  alae  nasi  fall  in  from  long- 
continued  disuse  of  the  dilator  muscles,  and  a  dimple  forms  in  the  angle 
between  the  superior  and  inferior  lateral  cartilages.  The  upper  lip  is 
retracted,  the  upper  incisors  show,  the  nasolabial  fold  is  more  or  less 
obliterated,  and,  the  inner  canthus  of  the  eye  being  drawn  down,  the  eyelids 
droop  and  the  whole  face  lengthens ;  moreover,  the  necessity  of  breathing 
through  the  mouth  gives  an  expression  of  dulness  and  vacuity  which  is 
still  further  increased  by  deafness.  The  child  is  generally  pale  and 
unhealthy-looking,  and  the  cervical  lymphatic  glands  are  often  enlarged. 

Defective  growth  and  all  the  evils  dut^  to  mechanical  obstruction  to 
respiration  in  the  young  are  often  observed  ;  as,  for  instanco,  chronic 
pharyngitis,  colds  in  the  head,  laryngitis,  and  bronchitis.  Dr.  Eustace 
Smith,  whose  experience  of  diseases  of  children  is  exceptionally  wide, 
observes  that  in  ch  Idhood  symmetrical  retraction  of  the  infra-mammary 
region  and  depression  of  the  ensiform  appendix  (pigeon-breast)  owe  their 
origin  with  few  exceptions  to  rhino-pharyngeal  obstruction,  the  retraction 
of  the  chest  wall  being  directly  due  to  pulmonary  collapse.  If  this 
collapse  be  extensive,  the  lower  part  of  the  sternum  becomes  prominent 
from  retraction  of  the  cartilages  of  the  ribs,  whilst  the  recession  of  the 
infra-mammary  and  epigastric  regions  ^rith  each  inspiration,  noticed  in 
very  young  children  suffering  from  rhino-pharyngeal  obstruction,  results, 
if  long  continued,  in  permanent  retraction  of  these  parts.  Moreover,  in 
infants  and  young  children  with  adenoids  it  is  common  to  find  collapse 
of  the  upper  parts  of  the  lungs ;  and  there  may  be  deficient  resonance 
with  weak,  harsh  breathing  in  the  supraspinous  fossae,  extending  down  to 
a  short  distance  below  the  scapular  spine :  this  may  be  accompanied  by  a 
dusky  tint  of  the  lips  with  other  signs  of  imperfect  aeration  of  the 
blood.  Dr.  Smith  reminds  us  that,  at  this  period  of  life,  a  high-pitched 
percussion  note  in  the  supraspinous  fossie,  without  notable  alteration  in 
the  breath  sounds,  is  commonly  due  to  a  patch  of  pulmonary  collapse ;  and 
that  when  the  rhino-pharynx  is  obstructed  by  a  mass  of  adenoid  growths, 
very  hollow  breathing,  conducted  from  the  pharynx,  is  heard  over  the 
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upper  {mrt  of  the  chest  on  either  side — ^a  combination  of  physical  signs 
^hich  often  leads  to  an  erroneoiis  diagnosis  of  serioiia  disease. 

The  breathing  of  children  siirteriiig  from  jwlvaneed  jidenoid  vegetations 
is  peculiarly  noisy  ami  snuffling;  this  is  very  noticejdde  during  eating  and 
drinking,  and  eHpoeially  in  sleep,  While  in  the  daytime  inspiration  Is 
mitirdy  hy  the  month,  the  physiological  habit  of  nasiil  respiration  reasserts 
itself  dinging  sleep ;  moreover,  the  tongue  tends  to  fall  back  against  the 
soft  palate,  by  which  respiration  is  still  further  embarrasse^l,  and  snoring 
is  set  U[i.  fcsuffbciitive  **  niglit-terrors "  often  occur;  the  little  patieuts 
are  always  restless  in  lied  and  their  sleep  much  disturbcii :  for  a.s  the 
embiirrassed  respiration  through  the  nose  creates  an  excess  of  carbonic 
acid  gas  in  the  blootl,  the  hesuin  de  respirer  arouses  the  child  so  far  as  to 
take  a  few  breaths  by  the  mouth. 

Speech  is  affected  as  the  nasal  obstruction  interferes  with  the  pro- 
nunciation of  certain  consonants :  thus  li  is  substituted  for  M,  D  for  N, 
G  for  NG  and  K,  F  for  TH,  and  so  forth.  The  voice  is  also  remarkably 
toneless  and  Hat,  since  the  rhino-pharynx,  being  occupied  by  the  giowths, 
loses  its  resonant  functions.  Apart  from  these  etFects  of  nasal  obslruclion 
the  children  are  tisuaily  backward  in  leiirning  to  speak  and  read  ;  and 
articulation  is  very  often  defectives  partly  from  w^ant  of  tone  in  the  palate 
muscles,  and  partly  from  deafness.  To  the  deficient  aeration  of  tlie  blood 
must  further  be  aserilied  the  lassitude,  the  "  rei*dy  flagging,''  the  headaches 
and  gitldiness  of  the  little  patients,  and  their  inability  to  fix  their  attention 
(Gnye's  **  aprosexia  '). 

A  peculiar  harsh,  dry,  barking,  reflex  cough,  independent  of  any 
bronchi  tic  affection,  is  a  very  frei^uent  complaint ;  it  is  usually  worse  at 
night.  Cough  is  further  induced  by  the  accumulation  of  mucua  in  the 
back  of  the  throat  trickling  ilown  to  the  larynx,  or  by  catarrhal  affections 
of  the  upper  respiratory  tract.  The  soft  vascular  adenoids  bleed  so 
readily  that  the  secretion  is  often  blood-sUiined  ;  and  blood,  even  in  con- 
siderable quantities,  may  be  coughed  up  or,  passing  into  the  stomach,  may 
be  vomited.     Whilst  a  history  of  inveterate  cold- taking  with  consLint 


running  from  the  nose  is  usuid,  yet,  on  the  contrary,  the  complaint  may 
be  that  the  child  has  a  particularly  dry  nose,  and  that  he  never  uses  a 
pocket-handkerchief ;  although  his  speech  sounds  as  though  he  has  a  cold 
in  his  head.  Asthma,  stuttering  and  stammering,  laryngismus  strididus, 
chorea,  noctiu^n.-d  enuresis,  and  even  convulsions  and  epilepsy,  are  among 
the  neuroses  that  have  been  attributed  to  the  presence  of  adenoids. 
Though  we  should  guard  against  the  tendency  to  refer  every  conceivable 
reflex  neurosis  to  a  rhinal  or  rhino-pharyngeal  irritation,  it  is  conceivable 
that  adenoids  may  cause  any  of  these  symptoms ;  and  we  have  strong 
evidence  of  the  intimate  association  betw^een  the  upper  and  lower  respira- 
tory tract  in  the  fact  that  respiration  may  be  completely  arrested  l>y  the 
presence  of  the  forefinger  in  the  rhino-pharynx.  Probably  the  intensely 
disagreeable  sensiition  of  choking  produced  by  digital  exploration  of  the 
rhino-pharynx  for  diagnostic  purposes,  arises  largely  from  the  same  cause* 
Deafness   in    greater    or    less    degree — sometimes    periodical    and 
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coincident  with   cold   in   the   head,  sometimes    constant — is  our  nf  tb 
moat  frequent  complications  of  adenoids  \   although    very  ollen  tfcMl 
lightly  by  the  pfirents,  who  triiat  that  the  child  will  grow  out  ol  it;  it 
they  rogiird  it  ris  mere  "inattentiveness."     Froni  the   gradual  ilMM|iMi 
of   the   air   in    the   middle   ear   which    cannot    be    renewed— 4iikr  ii 
consequence  of  the  Eustiichian  tubes  becoming  obstructed  by  cmliRk  a 
the  naso-pharynx,  or  from  piresis  and  interference  with  the  artioQ  of  lit 
levator  pakti  and  salpingo-pharyngeus  muscles — the  tympanic  meaknam 
become  so  much  depressed  that  on  examination   we    see  ejctronft  l«r 
shortening  of  the  handle  of  the  miUleus,  prominence  of  the  ahoit 
and  iK)3terior  fold,  and  an  ill-<leftned  or  a)>sent  bright  spot.     Tht 
is  often  thickened  and  somewhat  opaque  and  c*»nge^t€d.       From 
of    the    catarrhal    accretions   otitis   media    pundenta     may 
subsequent  perforation,  otorrhcea,  and  granulations.     The  extrtmifj  dc|;ren 
of  depression  of  the  dnim-heads  are  practically  never   seen  in  ditUm 
except  in  connection  with  adenoid  vegetations.      Should  a  child  nfEBfiftg 
from  adenoids  be  attacked  by  scarlet  fever  or  diphtheria^  ear^ompliGifiiM^ 
often  severe  and  even  incurable^  are  almost  the  rule- 
In  adults,  the  growths  having  usually  become  more  or  lew  fttropUld 
while  the  rhino-pharyngeal  space  has  increased,    nasn.1    obsUnctioQ 
month -breathing  generally  disappear;  though  many   of   tlio  <ml 
persist 

On  examining  the  fauces  the  soft  palate  is  seen  to  be  relaxed,  atid  lit 
distance  from  the  posterior  wall  of  the  pharynx  uniiaually  gmL  H 
the  tonsils  are  not  greatty  hj^pertrophied,  as  in  these  cases  they  eite 
are»  numerous  enlarged  follicles  on  the  posterior  wall  of  the  phariiuc  BW 
be  seen,  unless  they  are  obscured  by  the  muco-purulent  secretion  dewoid^ 
ing  from  the  rhino-pharynx.  The  growths  themselves  may  be  itwmwnri 
by  rhinoscopic  inspection  and  by  palpation.  Even  in  very  yomg 
children  it  is  occasionally  possible  to  obtain  a  view  of  the  rhino-phAifBi 
w4th  the  rhino^cope.  The  growths  appear  either  as  a  grmybh  piiik 
gelatinous  cushion  like  mass  with  vertical  ridges  and  furrowi^  or  M  la 
aggregation  of  stalactitedike  projections  crowded  together  and 
an  irregtilar  mammillated  surface  growing  from  the  vault  and 
wall  They  often  extend  latenilly  to  the  fossae  of  RosenmuUer,  or 
the  orilices  of  the  Eustachian  tubes  more  or  less,  somettmr^  fonatiig 
adhesions  with  the  posterior  lips.  The  Roman  arch  formed  by  t^ 
upper  insertion  of  the  vomer  into  the  roof  of  the  naso-pharyugeal  cavity 
and  the  choanae  are  partially  shut  off  from  view ;  or  the  whole  rhino^ 
pharjmgeal  space  may  be  filled  with  masses  of  growth.  The  stirfac^  of 
the  mass  is  often  more  or  less  covered  by  viscid  muco-punilont  smretion. 
In  adult  patients  it  is  not  difficult  to  make  the  rhinoscopic  ex^tminaiina 

DigiUil  exploration  of  the  rhino-pharynx  shouhl  be  employe*!  in  tD 
doubtful  cases.  With  the  child  seated  in  a  chair,  the  physician  standing 
on  the  right  side  and  holding  the  heiid  firmly  with  the  left  hand,  tii« 
right  forefinger^  protected  either  by  a  finger-guard,  or  by  a  napkin^  or  hy 
a  cork  between  the  patient's  teeVj,  is  rapidly  passed  behind  the  |iostenor 
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pillar  of  the  fauces^  and  tliencB  upwards  to  the  roof  of  the  rhino-pbarjnx, 
and  swept  rapitlly  over  the  whole  of  the  post-onaal  space  so  as  to 
determine  the  sixe,  consistency,  and  location  of  the  vegetations.  As  the 
foi"etinger  irnpinj^es  on  the  Boft  adenoids,  the  sensation  reminds  one  of  a 
bag  of  worms.  However  gently  and  carefnlly  the  examination  he  made, 
there  is  almost  always  some  bleeding,  and  on  withdrawing  the  finger  it  is 
stained  with  blood.  DisjigreL'able  ihongh  the  digital  exploration  be,  wo 
must  not  be  doterrcd  from  employing  it,  unless  the  posterior  rhinoscopic 
examination  yields  absolnttdy  satisfactory  results ;  indeed,  pdimtifm  is 
superior  to  the  latter  method  in  enabling  us  to  form  a  definite  notion  of 
the  quantity  of  the  growths  presenL 

lHagt\mis. — It  is  only  in  infants  or  very  yonng  children,  whose 
undeveloped  features  do  not  show  the  characteristic  facial  aspect 
described  above,  that  a  difiiculty  in  diagnosis  should  be  possible.  I^asal 
discharge  and  snuffling  respiration,  which  as  we  have  seen  are  marked 
symptoms  in  adenoid  cases,  are  aUo  frequently  associated  with  congenital 
syphilis.  But  in  syphilitic  infants  the  nostrils  are  dry  and  show  radiating 
linear  fissures ;  and,  nasal  obstruction  being  more  complete,  they  are 
unable  to  take  the  breast.  Moreover,  other  eigns  of  the  constitutioniil 
disease  are  usually  present.  Other  kinds  of  gi'owth  in  this  region  are 
extremely  rare  in  children.  In  adults  a  difl'erential  diagnosis  may  have 
to  be  made  between  persistent  adenoids,  fibroma,  nasal  polypi  extending 
l>ackwards  from  the  nose,  and  moriform  bypertroph}^  of  the  inferior 
turbinals ;  all  of  which,  with  the  exception  of  nasal  polypus,  arc  extremely 
rare  conditions,  and  may  readily  be  distinguished  by  the  seat  of  origin, 
colour,  or  consistency 

Prognmis. — ^The  prognosis  is  always  favourable  on  the  whole,  provided 
no  serious  complication  have  arisen  ;  broadly  speaking,  it  stands  in  tiirect 
proportion  to  the  patient's  age  and  to  the  length  of  time  the  obstruction 
has  existed.  The  most  brilliant  results  are  obtained  by  timely  operation 
in  young  children  \  but  the  prospect,  of  course,  is  less  favourable  if 
organic  changes  have  once  taken  place  in  the  middle  ear,  or  thoracic 
deformities  are  definitely  established,  or  the  time  has  passed  when,  by 
relief  of  the  obstructiouj  an  advantageous  change  could  be  expected  in 
the  configuration  of  the  face.  Although  the  adenoid  growths,  as  a  rule, 
atrophy  spontaneously  after  puberty,  and,  with  the  increasing  size  of  the 
rhino-pharyngeal  space,  the  symptoms  usually  disappear,  yet,  before  that 
age  is  attained,  not  only  does  a  child  run  great  risks  of  permanent  deafness 
and  impiired  health  and  development,  but  it  is  also  constantly  exposed 
to  attacks  of  catarrh  and  bronchitis,  and  is  increasirigly  liable  to  contract 
the  various  exanthems.  Moreover,  in  a  certain  number  of  cases  the 
spontaneous  atrophy  is  very  partial ;  in  others  the  symptoms  do  not 
vanish  with  the  disappearance  of  the  growths :  whereas  by  skilful  and 
timely  treatment  the  whole  diseiise  can  be  completely  and  j>ermanently 
eradicated  and  all  these  risks  to  health  removed.  Children  almost 
invariably  show  a  most  remarkable  improvement  in  general  health  and 
intellectual  development  within  a  short  time  of  the  operation;  the  pale 
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and  dusky  complexion  and  dull  woe-begone  expr 
brightneBs  and  intelligence,  healthy  respiration  dil 
develops,  and  tlie  pHitient  increases  in  stature,  W€ 
short,  removal  of  adenoids  in  really  suitable  cases 
medical  blessings  of  our  era,  and  must  have  «  far-r 
health  of  future  generations  1 

Our  advice  should  be  as  follows  ■ — If  the  pa 
while  certiiinly  admitting  that  the  child  may  esca 
volved  in  the  disease,  yet  all  the  di^advantagea  of 
removed  by  an  operation  which,  if  properly  and 
practically  devoid  of  danger.  Of  course  no  i 
should  be  perfurraed,  but  in  doubtful  cases  it  is  I 
must  not  definitely  promise  that  the  growths  w 
after  very  thorough  and  complete  extirpation  reciu 
small  percentage  {in  our  experience  amounting  to 
after  influenza.  Moreover,  some  of  tiie  sympt^ 
defects,  may  persist  for  a  considerable  time  after  ti 

Treat  mat  L  —  Unless  the  vegetations  be  very 
ductive  of  any  of  the  more  serious  symptoms  abov 
should  be  lost  in  internal  medication  or  change 
deprecating  unnecessary  opemtive  interference,  oi 
confess  that  more  than  once  in  the  light  of  subi 
regretted  that,  guided  by  the  -wish  to  spare  the 
which  at  the  time  did  not  seem  to  be  urgently 
laid  more  emphasis  on  the  lisks  of  delay.  Moreov* 
least  doubt  that  the  oi>eration  itself  acts  indirect! 
and  p^omot€^3  the  desired  restoration  to  heiilth  mo 
amount  of  cod-liver  oil,  extract  of  malt  and  iodide 

Operative  trfAdment  is  called  for  in  the  great  raaj 
ing  definite  symptoms,  and  the  younger  the  child  t 
for  removing  the  growths  without  delay.  For  \ 
tion  a  general  anaesthetic  ought  to  be  employed,  at 
and  though  in  adults  removal  may  be  done  un 
anesthetic  is  desirable.  We  give  chloroform  on 
There  is  practically  no  risk  T^nth  this  anaesthetic, 
elowlj'  and  cautiously,  and  not  pushed  to  the  ab 
reflex,  which  protects  the  larynx  against  the  entry  i 
it  has  been  shown^  by  Semon  and  Horsley,  that  th 
go  ;  and  the  administration  of  the  anaesthetic  sho 
soon  as  the  coniuncti%^a  is  insensitiva  If  possible, 
should  he  given  after  the  operation  is  once  beg»i 
chloroform  over  gas  and  other  is  that  the  latter  coi 
short  time  for  operating,  while  ether  alone  increaeei 
parts,  induces  a  co|iiou3  secretion  of  frothy  mucus,  a 
by  young  children  disposed  to  bronchitis.  We  < 
possible  to  remove  both  tonsils  and  adenoid  growt 
gaa  alone ;  but  in  our  opinion  there  is  le^s  oppoi 
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fTonioval  of  the  growths,  and  a  greater  likeliho^^^Kl  of  rt'currenco,  tlian  wheQ 

'  the  openitioii  is  suiuewbat  more  deliberately  pei-forniud  mukr  chloroform; 

and  whetiever  operative  interference  is  undertaken,  the  importance  of  a 

•  thorough  and  radical  removal  cannot  bo  over-estimated. 
As  regards  the  piirticular  method  of  removing  the  growths  there  is 
"wide  choice.  Some  operate  by  scraping  with  the  finger  nail,  otheis  by 
curetting  with  p^st-oasal  cntting  cmettes  intrtxliieed  throngh  the 
mouth  ;  or  with  a  straight  curette  as  employed  by  I^Ieyer  thiough  the 
anterior  narcs  ;  or  by  the  use  of  cutting  forcejys,  such  as  Locwcnberg's  ;  or 

•  by  snaring  with  the  cold  or  galvano-caiistic  wire,  and  destnictioo  by 
caustics  or  the  galvano- cautery,  Eiich  of  these  methods  has  its  advocutee, 
nor  can  the  surgeon  confine  his  practice  to  any  one  method. 

Our  own  practice  is  to  have  the  patient  lying  on  his  hack  with  the 
lieatl  well  extended  and  low  down,  a  small  pillow  being  placed  under 
the  neck.  The  mouth  being  kept  open  by  a  gag  on  the  left  side,  held 
by  an  assistant,  the  operator,  standing  on  the  patient's  right,  passes  a 
Gottstein's  curette  behind  the  soft  palate  to  the  vault  of  tim  pharynx, 
and  then  while  gently  but  hrndy  pressed  against  the  posterior  wall  it  is 
drawn  down  so  as  to  cut  away  the  whole  mass  of  growth,  which,  ap- 

tpearing  belo^v  the  soft  jwdate,  is  readily  lenioved  by  aseptic  spongea 
attached  to  long  straight  holders.  If  vegetations  are  situated  laterally 
in  Kosermuiller's  fossse,  these  are  removed  in  a  similar  manner  with 
Hartmann's  curette.  The  right  foreiinger  is  then  introduced,  and 
rapidly  swept  over  the  vault  into  the  fo&sas  of  Roscnmiiller  anrl  over  the 
Eustachian  orifices,  ascertaining  whether  anything  has  been  left  behind, 
and  scraping  away,  if  necessary,  any  remnants  of  growth  with  the  finger- 
nail The  curette  has  often  to  be  introduced  several  times.  Haemor- 
rhage is  always  very  free  for  a  few  minutes,  but  soon  ceases  spontaneously. 
Secondary  haemorrhage  is  exceedingly  rare  ;  in  our  experience  it  has 
never  hapjiened  :  cases,  however,  have  been  re|K>rted  in  which  it  was 
necessary  to  phig  the  rhino-pharynx.  If  the  tonsils  are  hyportrophied 
and  demand  removal,  this  is  done  by  us  after  the  adenoids  have  been 
operated  on  ;  except  in  cases  where  the  tonsils  are  enormous  and  impede 
the  administration  of  the  anaesthetic  or  the  removal  of  the  adenoids,  in 
which  Ci*se  they  should  be  removed  before  the  adenoids* 

For  tough  growths  we  find  it  necessary  in  very  rare  cases  to  use 
cutting  forceps,  such  as  Loewenherg's.  With  the  left  forefinger  in  the 
rhino-pbarynx  the  forcefis  are  guided  to  the  portions  of  growth  to  be 
removed,  care  lieing  taken  not  to  include  mucous  membrane  or  any  of 
the  uormal  structures. 

The  after-treatmt'nt  is  very  simple  ;  the  ]iatient  is  kept  in  bed  for 
twenty-four  hours,  and  fed  on  cold  bluTul  food,  such  as  milk,  custard 
pudding,  beaten-up  eggs,  and  jelly.  The  temperature  is  sometimes 
slightly  febrile  the  first  night,  ancj  the  throat  rather  sore ;  but  this 
is  \^xy  transitory  and  slight,  and  is  relieved  by  sucking  ice.  The  bowels 
should  be  well  moved.  The  next  two  days  the  |mtient  is  confined  to  his 
bedroom,  and   for  two  days  more  to  the  house.     No  cleansing  of   the 
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parts  is  necessary  or  advisable.     A  nasal   or   post  nasal   dcKichie  iteU 
never  he  employed,  as  there  is  great  risk  of  setting  tip  otitis  mabl  iy 
tboir  use.     Since  giving  up  cleansing  of  the  piirt4&,  and  all  after4itit»t 
of  the  rhino-|Tharynx»  we  have  hardly  ever  seen  otitis  media.     Far  ikr  im 
two  or  three  days,  owing  to  the  irriUition  and  in  Bam  umtiori  mC  opbylhi 
operation,  the  nusid  ohstrnetiun  uiul  deafness  may  he  but  little  inqirviii 
As  regards  the  ears,  if  the  membrane   be    simply  depressed^  tt  ttif 
suffice  to  inflate  the  middle  ear  by  means  of    Politzcr*s   bag:  or,  tilt 
failing,  by  the  Eustachian  eatheterj  for  a  varia]>lc  period.      Thii  AaM 
not  be  underbiken  till  nearly  a  week  after  the  removal  of  the  grovtiiv 
lest  any  blood,   muco-pus,   or  disintegrating    tissue    be   driven  tnUi  the 
Eustachian  tubes.     But  with   middle  eat  disease   the   progDOsb  nat  In 
guarded^  especially  if  perforation  of  the  drum-head  and  chronie 
be  present — scnoiis  complications  which  re^piire   their  appfx^priale 
ment     The  nasal  catarrh  usually  subsides  iu  the  course  of  a  v«ek  OC^ 
days,— F,  a  and  W,  W. 
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PhAKTKOOSCOFY  : 

Cnuo".c   }   P»-«"-««  = 

H,tMMllRHAUE: 

DlHEASES   OF    THE  UvULA  I — F©Ux  ScTOOn 

and  Wataon  Williama. 
Throat    Affections    of    the  spf/ifk; 
FiiiiLiLJE  DlsKAtiES.     F.  de  Havilknd 

ACL'TK         SEPTIC         InFLAWMATIONS         OF 
Ph a IIY NX  AND  LaH Y N X  : 

Betrqpbakyngkal  ABacEsa : 


Pharynoomycosis  Leptothkicia  i 

TUBBKCt  LOBLs  : 

GoL'T: 

RiiEiTMATrsia  : 
New  Guowtus  ; 
Neitroses  : 

FimETON    BoDlFJi  IN  THE  AlH   AND   UPPER 

Food   Passages; 
DiSEAsKJ^  OF  THE  Tossrt^  :— FcUx  Semon 
ajjd  WaUou  Williama. 


Pharyngoscopy,  —  The  pliarynx  and  fauces  may  be  examined  by 
direct  MLsp^ctioo  in  Isri^ht  diiylight,  or  by  the  aid  of  artificial  light 
reflected  and  concentrated  by  a  forehead  minor,  which  should  be  the 
same  as  tliat  used  in  liiryngoscopy.  The  remarks  on  the  form  of  the 
forehead  mirror  and  tbe  l>est  kind  of  light  will  be  found  on  page  780. 

In  examining  the  pharynx,  we  feit  facing  the  patient  with  the 
foreheEid  reH meting  mirror  over  the  right  eye,  so  iidjiLHted  that  the  eye 
looks  throngh  the  aperture  in  the  centre.  The  lamp,  if  one  be  used, 
should  be  placed  on  the  patient's  left,  on  a  level  with  his  car,  and  so 
that  the  light  is  directed  towards  the  forehead  mirror  and  thence  inUi 
the  patient's  mouth. 

The  patient  should  then  open  hi.*i  moutb  and  go  on  breathing  qtiietly, 
when  in  many  cases  a  good  view  of  the  fauces  will  l>e  obtained  ;  generally, 
however,  it  is  necessary  to  depress  the  tongue  with  a  spatula  or  &onie 
form  of  dcpres.sor,  such  as  Tiirck  s  ot  Frankerf*.  In  iiitroducing  the 
depressor  it  should  be  placed  just  lieyoml  the  dorsum  of  the  tongue,  and 
then  gently  and  steadily  depressed.  If  not  far  enough  back,  the  dor-^ntn 
of  the  tongue  bulges  up  and  impedes  the  view ;  on  the  other  hand,  if  it 
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13  ptaceil  too  far  back,  retching  and  naiisca  are  induced*      II  the  too^u 
forcibly  arched  yp,  gontlo  preasure  should  l>e  uoiitinaed  for  i 
if  we  iittompt  to  depress  the  organ  fordbly,  it  will  arch  up  the 

In  the  first  place,  the  condition  of  the  parts  during  qiiict 
should  ijo  noted.  The  tonsils  are  seen  lying  between  the  notmorial 
posterior  pillars  of  the  fauces  ;  they  should  not  pniject  Iwyond  Uie  badil 
pillai's.  Behind  the  faucial  opening  the  posterior  wall  of  the  phsrTO 
comes  into  view.  The  colour  and  surface  of  this  part  and  of  tli6  wAi 
palate  should  be  noted.  The  pjttient  should  tiien  l>e  ijistruotad  to 
*^  Ah  \  ah  \ "  and  the  power  of  retraction  of  the  veliini  pfdati  observed. 

A  laryngeal  minor  ought  then  to  l>e  introduced  as  in  Urjri 
but  the  mirror  should  be  held  less  obliquely,  so  as  to  reflect  the 
the  tongue  and  the  upper  surface  of  the  epiglottis ;  by  this 
observe  the  condition  of  the  lingual  tonsil  Simple  enlargemeal 
tortuosity  of  the  superficial  veins  at  the  l^ack  of  the  ton^^ue 
common,  and  are  devoid  of  clinical  importtmce.  The  lower  jiortii* 
of  the  pharynx  and  the  beginning  of  the  a?sophag:ii3  are  eeoi  If 
pkciug  the  uiirmr  in  the  pf>sitiou  for  laryngoscopy,  while  the  yp^mit 
tongue  is  protrudetl  atid  held  by  a  cloth  in  the  exatniuer'e  left  hud. 
Finally,   the  back  of   the  uvula  and  soft  palate,  and   the   i  '  *  .inrtii 

should  be  examined  with  tlic  rhinoscope,  as  in  posterior  rhi 

The  rhitiopliarynx  i^  contitiuous  with  the  anterior  nasal  eaviUctf^  mii 
extends  from  the  base  of  the  occiput  and  sphenoid  downwards  as  br  «i 
the  isthmus,  the  narrow  s|>ace  corresjionding  to  a  line  drawn  from  thi 
posterior  margin  of  the  soft  palate  to  the  posterior  pharyngeal  viH 
Into  it  open  the  Eitstachian  tubes  by  tiiimpet-sha|)ed  orifices,  from  dt 
posterior  margins  of  which  may  be  seen  the  salpiTigo-phaTjTligeal  feUi 
extending  downwards,  and  forming  on  each  side  a  fossa  between  ikm- 
selvea  and  the  |xisterior  wall  of  the  pharynx — the  fossa  of  KoecmnttOrr 
The  oriliees  of  the  Eustachian  ttil^^s  are  just  behind  the  pofiteiiar. 
extremities  of  the  inferior  turbinate<i  Iwdies. 

The  mucous  membrane  is  coveral  with  ciliated  columnar  epilheSoi^l 
and  is  more  abundantly  supplied  with  mucous  glands  than  the 
nasal  cavities.  Numerous  lymphoitl  follicles  exist  throughout  lifcf 
pharynx  ;  and  a  collection  of  these  in  the  roof  and  posterior  wmll  of  thr 
rhinO'pharynx  forms  a  mass,  similar  to  the  faucial  tonsilsi 
Luschka's,  or  the  pharyngeal,  tonsil.  The  pharyngeal  tonsil 
an  uneven  surface  with  longitudinal  ridges.  At  the  lower  extranttiy  » 
the  elevated  bursal  pharyngca,  with  its  central  depression— the  ^*fonuiiifr' 

The  colour  and  condition  of  the  various  stnicturcs  must  be  offM|f 
noted.  Some  de|>.arture  inma  the  u^u.tl  smooth,  pinkish  red  fhinK^ 
of  the  nnicous  membrane  of  the  pharynx  must  be  rcgsirded  as  witUi 
the  limits  of  the  normal  ;  for,  iis  in  the  nose,  it  is  important  im4  in 
diagnose  every  variation  from  the  ideal  pharynx  as  disease.  laolatsd 
anaemia  of  the  pharynx  atid  larynx,  however,  in  patients  otherwise  nol 
particularly  anfemie,  may  possibly  lie  a  premonitory  sign  of  ttibcrctileoi 
disease.      Further,    we   must  guard   against   overlooking   any   diseueJ 
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condition  cm  the  posterior  surface  of  the  soft  palate  ;  for^  particiilnrly  in 
syphilis,  extensive  infiltration  and  ulceration  may  aftect  its  posterior 
surface  only,  without  there  being  anything  strikingly  abnormal  anteriorly, 
beyond  some  hyperaemia  or  defective  molnlity. 

In  easels  of  nerve  disease  it  is  necessary  to  use  a  probe  to  test  the 
tactile  sensibility  and  reflex  irritability  of  the  soft  palate. 

Finally,  it  is  sometimes  desirable  to  make  the  patient  ^^ ^g^'^  by 
intnxliicing  the  tongue  depressor  rather  further  back  than  usual,  as  in 
this  way  we  cause  the  pharyngeal  muscles  to  contract  and  to  bring  the 
tonsils  well  into  \'iew ;  thus  sometimes  considemble  hypertrophy  of  these 
8tmctiu*e8  may  be  revealed,  or  such  thickening  of  the  lateral  pharyngeal 
walls  fis  we  find  in  pharyngitis  lateralis  and  in  gouty  pharyngitis. 

Congenital  malformations  are  occasionally  met  with ;  the  most 
common  being  a  more  or  less  completely  bifid  uvula,  or  complete  absence 
of  the  uvula  in  association  with  cleft  pdate.  Tbe  anterior  pillars  of  the 
soft  palate  may  have  a  separate  and  complete  fold  of  mucous  membrane 
covering  the  palato-glossus  muscle,  with  a  perforation  of  the  mucous 
membrane  of  the  anterior  pillars  of  the  fauces  which  may  be  mistaken 
for  perfoiYition  resulting  from  former  disease. 

An  accessory  thyroid  gland  has  also  been  recorded,  which  formed  a 
small  tumour  in  the  region  of  the  lingual  tonsil 

In  conclusion,  we  cannot  too  strongly  insist  on  the  importance  of 
paying  attention  to  the  general  condition  of  every  patient  who  consults 
his  medical  adviser  for  a  throat  aflfection.  A  chronic  pharyngitis  may 
arise  from  CJirdiac  valvular  disease,  while  gout,  rheumatism,  anemia,  and 
dyspepsia  are  prolific  causes  of  acut'C  and  chionic  pharyngitis  ;  again, 
congestion  of  the  pharyngeal  mucous  membrane  and  haemorrhage  from 
rupture  of  small  vessels  may  be  due  to  chronic  renal  disease,  mitral 
stenosis,  or  ported  obstruction. 

Acute  Catarrhal  Pharyngrltls. — The  causes  may  be  classified  as 
follows:— (i.)  Jdiojiiithk,  due  to  sudden  exposure  to  cold  and  damp, 
especially  after  being  in  hciited  rooms  ;  (ii.)  IHuthrtlr^  especially  gouty  and 
rheumatic-^many  of  the  cases  of  so-called  simple  catarrhal  pharyngitis, 
following  exposure  to  damp,  belong  to  this  class  ;  (iii,)  Toj-ir^  due  to  the 
action  of  various  dmgs,  as,  for  example,  antimony,  mercury^  belladonna ; 
or  to  the  vims  of  infectious  diseases ;  (iv.)  Trtmmatic^  from  bums,  scalds, 
external  \nolence,  and  the  like. 

Patholo^ij. — How  cold  and  damp  may  cause  acute  angina  is  uncertain  ; 
but  acute  catarrhal  pharyngitis  is  frec|uently  epidemic  and  often  con> 
tagious,  especially  in  the  spring  and  autumn  ;  this  prevalence  points  to  a 
microbial  origin  of  many  foT'ms  of  acute  catarrhal  angina  hitherto 
regarded  as  idiopathic  and  due  ilirectly  to  cold,  and  recent  bacteriological 
researches  corroborate  this  view.  The  very  intimate  connection  between 
pharyngitis,  acute  tonsillitis,  and  the  rheumatic  diathesis,  the  fact  that 
all  these  affections  are  prone  to  occur  under  similar  climatic  and  telluric 
conditions,  and  also  that  acute  tonsillitis  and  rheumatism  are  proliably 
due  to  infection  by  micro-organisms,  favour  the  ^-iew  that  the  idiopathic 
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and  rheumutic  forms  of  pharyngitis  and  acute  rheumatism  etsuitl  in  mtiek 
the  same  relation  to  one  another  as  d{*es  the  Bare  thnjat  whkh  pfviaik 
during  epidemics  of  scarlet  fever  to  scarlet  fever  itself. 

On  the  other  hand,  there  is  no  reason  to  believe  that  the  toxic  Im 
of  acute  pharyngitia  are  in  any  way  aaaociated  with  microor^guitSBit ;  tkiy 
are  more  probably  due  to  bio-chemical  alterations  in  the  ttaBties,  ciiitibr  to 
those  resulting  from  the  action  of  belladonna  in  acute  poisoning  bf  tUi 
drng. 

Whatsoever  the  exciting  cjiuse  of  the  inflammatory  eoild]tion«  tit 
pathological  changes  in  the  pharynx  are  identicjJ,  and  conaiflt  at  fofit  v 
general  hypenemia  and  round-celled  infiltration  of  the  aflccted  rr^oa, 
with  diminished  secretion  from  the  mucous  glands,  giving  placvi  in  ik 
course  of  twelve  to  twenty -fotir  hours  to  increased  secretion  of  gmiri^^ 
viscid  mucus  which  soon  becomes  muco- purulent.  The  impficitiri 
mucotis  membrane  appears  red,  velvety,  and  thickened^  and  tlii  nrdb 
especially  is  pi*one  to  he  thickened,  elongated  and  ce<leiDaloua..  Ai  the 
inflammatory  comlition  subsides,  the  mucous  membrane  gonermtljf  npJM 
its  nonnal  colour  and  functions;  but,  on  the  other  hand,  a  mtbaottt 
catarrhal  inflammation  may  persist  for  a  considerable  time^  and  in  tW 
absence  of  appropriate  treatment  may  eventually  \ms&  into  the  dirtok 
form. 

The  sympimns  vary  in  degree  according  to  the  severity  of  the  altark: 
in  many  c^ses  they  are  slight  and  the  patients  do  not  seek  adric«v  la 
the  earlier  stages  a  dry  soreness  in  the  throat  is  felt,  eapeciaUj  duriif 
gpesiking  or  swallowing,  with  a  sensation  of  stiffness  in  the  partai  rendmg 
speech  unoomfortable.  When  resulting  from  a  chill  there  may  bt  mm» 
aching  m  the  limbs  and  back^  general  malaise,  and  slight  frrerUincii 
The  dryness  and  harshness  ui  tlie  throat  are  due  to  the  arrost  erf  tW 
secretions ;  after  a  flay  or  two  a  small  fjuantity  of  tenacious  pctmlait 
mucus  is  secreted  ;  but  this  is  rarely  so  excessive  in  amount  as  in  chrtmie 
pharyngitis.  The  tonsils  and  uvula  are  generally  more  or  less  implkattfL 
and  are  red  ami  swollen,  or  in  the  severer  cases  dusky  tiurple  in  eokwir, 
the  catarrlial  inllammatioii  often  spreads  up  to  the  rhino-phaiyiix,  perfcifl 
to  the  Eustachian  tubes,  giving  rise  to  temporary  dciifucsa  ;  or  it 
downwanL^  to  the  larj-nx  and  trachea. 

Di'igtkt^h. — It  is  necessary  to  l>ear  in  mind  that  diphtherial 
fever,  measles,  and  septic  inflammations  may  begin  with  sympComs  uf 
acute  phuryntjitis,  and  therefore  all  cases  uf  acute  pharyngitis,  cspeeiillf 
io  ehildren,  should  Iw  watchcil.      It  is  very  important,  from  a  iherapeiiiic 
standpoint,   to    recognise    the    cases    in  which    the    affection    is  dilfi  ti  J| 
rheumatism  and  gout.  ™ 

Trfalnitni, — In  milder  forms  very  simple  treatment  \s  goncnillj 
sufhcicut,  such  as  a  hot  mustard  and  water  foot-bath  and  a  Dc«ivi 
powfler  at  bedtime.  A  menthol  spray  (I^  Menthol  .>«»,  Ol.  adepiia 
pur.  5JJ,  spniytnl  several  tinier  a  day  by  means  of  an  oil  atomiser*  aod 
sucking  ice  will  gi^eatly  relieve  the  local  inflammation.  When  thu  Lujax 
and  trachea  are   involved,  the  inhalation  of  tinctture  of   bensoiii, 
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piusUird  poultice  applied  to  the  chest,  is  serviceable.  The  bowels  should 
W\rays  be  freely  moved  by  saline  aperienta.  For  the  j-heuHiatic  cnsas 
saliciri,  atid  fur  the  gouty  colobicum  and  jilkalies  are  required,  As  the  local 
inflammation  subsides  we  may  prescribe  the  compound  krameria  pastil, 
but  local  iiijtririgent  applications  are  rarely  nccessaiy. 

Chronic  Pharyngitis. — The  causes  of  chronic  pharyngiti:?  are  many 
,nd  diverse,  aiul  often  enough  they  are  remote  and  obscure.     The  char- 

teristic  objective  conditions  in  the  pharynx  are  commonly  seen  in  very 
young  children,  while  the  subjective  symptoms  are  genenilly  observed 
from  the  age  of  eighteen  onwai-ds.     In  children  the  lymphoid  tissiiea  are 
dally  active  ;  and   not  ordy  are  the   |Kdatine  and  rhino- pharyngeal 

\Tm\A  well  developed,  but  the  same  excess  ia  fomid  in  a  nnicli  less  degree 
in  the  smaller  aggregations  of  lymphoid  tissue  around  the  muciparous 
glands.  ThuB,  when  from  ^^arious  causes  a  pathological  comlition  of 
hypertrophy  arises  in  the  post-nasal  and  palatine  lymphoid  structures, 
constituting  poat-nasal  adenoids  and  chronic  erdargement  of  the  tonsils, 
we  very  frequently  observe  a  concomitant  hypertrophy  of  the  pharyngeal 
lymphoid  tissue  which,  like  the  tonsils,  participates  in  the  tendency  to 
atrophy  in  later  life. 

Thus  in  some  cases  the  disease  is  congenital  in  origin ;  in  others^ 
catarrhal  attacks,  measles^  or  scarlatina  leave  behind  them  a  similar 
hypertrophy,  or  increase  that  which  may  already  l>e  in  existence.  At 
puberty  chlomsis  and  general  antemia,  dyspepsia  and  constipation  are 
fruitful  causes  of  granular  pharyngitis— the  former  two  perhaps  the  most 
fmitful ;  later  in  life  dyspepsia,  gout,  rheumatism,  the  irritation  of 
tobacco  smoke,  alcoholic  drinks,  and  so  forth,  operate  in  a  like  manner : 
but  the  pharyngitis  in  these  cases  is  accompanied  by  general  irritation 
and  congestion  of  the  whole  pharyngeal  mucous  membnme  ;  consequently, 
while  on  the  one  hand  we  may  meet  with  enlarged  lymphoid  nodules 
only,  as  in  granular  pharyngitis,  in  these  latter  conditions  there  is  also 
general  thickening  of  the  mucosa^  with  enlargement  of  the  vessels  and 
secretion  of  tenacious  mucus  in  the  rhino-pharynx  and  pharynx.  If 
the  patient  suffered  in  childhood  from  post-nasal  adenoids  which  have 
not  completely  atrophied,  and  if  chronic  nasal  catarrh  has  t>ersisted, 
there  is  a  copious  secretion  of  unhealthy  sticky  mucus  in  the  rhino-]>harynx, 
and  the  condition  is  known  as  postnasal  catarih. 

Thus  it  is  impossible  altogether  to  separate  the  simple  catarrhal  and 
chronic  hypertrophic  forms  ;  they  generally  coexist,  though  the  charaeter- 
istics  of  the  one  or  the  other  may  predominate. 

Many  cases,  especially  tho»e  due  to  constipation  and  dyspepsia,  or  to 
portal  congestion,  arc  regarded  by  one  of  us  (W.  W.)  as  toxic  in  origin, 
and  due  to  a  failure  on  the  part  of  the  liver  to  arrest  and  destroy  toxines 
residting  from  imperfect  digestion  or  decomposition  in  the  intestinal 
tract;  these  toxines,  like  i>clladonna,  have  a  specific  efTect  on  the 
pharyngeal  mucous  membrane.  The  soreness,  stiffness  and  hypersemia, 
the  dryness  of  the  throat  and  pain  in  deglutition,  which  are  characteristic 
of  belkdonna  or  muscarin  poisoning,  are  simulated  very  closely  by  the 


sore  throat  of  dyspepsia  following  a  late  and  heary  meal ;  a&d  Ikve  «ai^  < 
dilions  by  frequent  reciiiTence»  even  in  a  mild  degree,  erentialf  kni|  I 
about  permanent  atructiiral  alterations  of  the  mucous  iii«BlhnML  ¥i| 
may  explain  the  occurrence  of  gouty  pharyngitis  in  much  ibtMBtl 

The  pain  often  toraplained  of  is  generally  attributed  to  llie  iaq 
tion  of  the  nerve-endings  in  the  degenerated  granules  ;  it  »»  ^ 
more  probable  that  the  nerve  filaments  are  irritated  by  the  Hune  am 
which  produce  such  very  obvioua  hypenemia  and  thicketitiig  oi  ik 
mucous  membmne  ;  but  the  factor  of  temperament  is  clearly  feeoiithi 
painful  character  of  the  chronic  pharyngitis  in  chlorotic  girls  And  in  ikm 
of  the  neurotic  temperament. 

In  later  life  the  pharyngeal  mucous  membrane  may  beoome  flwi «r 
less  atrophied,  and  the  secretion  of  mucus  very  deficient — i 
sometimes  distinguished  by  the  term  aitophk  pharyngiii*  or 
skca. 

Thus  it  will  1)6  seen  that  chronic  pharyngitis  ia  genenlly  dai  lo 
several  factors  acting  conjoin tly»  M'bich  may  be  classified  an  foUowi:— 

(i.)  One  of  the  most  important  is  general  anafmia,  Gmralar  phim 
gttis  is  most  frequently  met  with  in  ansemic  girla^  in  whom  wlm  cot 
signs  of  chlorosis  exist, 

(ii.)  The  strumous,  rheumatic,  and  gouty  dtatbesee.  Gouty  plivvi^ 
gitis  is  usually  characterised  either  by  general  or,  more  freqtteDlljr,  ly 
lateral  thickening,  which  often  gives  the  appearance  of  thickened  hn/k 
of  tissue  extending  down  the  lateral  walls  of  the  pharynx  beUod  tk 
posterior  palatine  pillars, 

(ill.)  Dyspepsia  and  constipation,  especially  if  aaoociated  witk  tm- 
stipation  or  portal  congestion,  whether  due  to  gastrointestiiud  caUrrl 
or  heart  disease,  are  prolific  causes, 

(iv,)  Constant  exposure  to  dust  or  irritating  vapours,  as  in  nattrai^ 
makings  stone-dressing,  tobacco-manufacturing, 

(v.)  Abuse  of  alcoholic  drinks;  it  is  also  said  to  result  from  tbe  vm 
of  irritating  condiments. 

(vi.)  Recurrent  acute  attacks  of   catarrhal  phaiyngitisi  or 
scarlatina^  and  other  exanthems. 

(vii.)  Improper  methotis  of  %'oice  production,  resulting  ia 
of  the  mucous  membrane  of  the  fauces ;  and  excessive  use  of  the  ' 
during  an  attack  of  acute  or  subacute  pharyngitis, 

Hifmpimns. — ^In  making  a  diagnosis  of  chronic  pharyngitis^  it  is  vfrr 
important  to  remember  that  tv^Tj  departure  from  the  ideal  noma! 
pharynx  does  not  constitute  disease;  that  in  fact  nearly  all  the  objective 
conditions  observed  in  this  affection  may  be  present  witbotrt  prodiiciig 
symptoms,  and  in  this  disease  there  is  no  constant  relation  hetiretti  tk 
physical  signs  and  the  subjective  symptoms.  The  patients  aro  s|it  tu 
complain  of  a  constant  irntating  cough,  and  a  sensation  as  of  a  hirer 
foreign  body  in  the  throat  which  they  cannot  get  rid  of  ;  or  of  soreneii  a^l 
aching  often  amounting  to  sharp  pain,  es]>ecially  in  swalloirtJig :  ift» 
also  there  is  a  sense  of  weakness  and  discomfort  in  the  £auoea    Th 
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ejmptom  for  which  advice  is  most  usually  sought,  however,  is  impairment 
of  vocal  |K>wer*  Hence  professioual  and  amateur  singers,  clergymen, 
public  speakers,  lawyers,  and  schoolmasters  form  by  fur  the  largei*t  con- 
tingent of  those  who  seek  advice  on  account  of  chronic  pharyngitis. 
Their  complaints  are  various.  Most  frequently  it  i^  stated  thiit  the 
voice  is  re^adily  tired  and  deficient  in  resonance  and  timbre ;  singers 
usually  complain  of  deficiency  or  even  of  loss  of  the  higlier  notes. 
These  alterations  in  the  voice  are  even  more  marked  in  those  younger 
patients  in  whom  post -nasal  gi'owths  occupy  the  rhino -pharynx- 
Prolonged  speaking,  or  singing,  in  the  presence  of  marked  chrcjnic 
pharyngitis,  often  results  in  aching  in  the  throat  and  kick  of  the  neck, 
whils**  the  voice  gets  weaker  and  weaker.  After  this  has  continued  for  a 
time  the  larynx  becomes  more  or  less  congested,  and  then  the  voice»  for 
public  speaking,  often  goes  altogether. 

In  patients  who  are  suffering  from  simple  catarrhal  pharyngitis  the 
chief  features  are  the  constant  accumulation  of  mucus  in  the  throat,  the 
necessity  for  perpetual  hawking,  and  the  tendency  to  gagging  and 
retching. 

On  examining  the  pharynx  the  mucous  membrane  is  found  to  be 
difTuscly  congested.  In  the  simple  catarrhal  forms  it  is  bluish  pink,  with 
enlarged  venules  eoursjng  over  the  posterior  wall,  which  is  often  more  or 
less  covered  by  collections  of  mucus.  The  mucous  membrane  of  the 
u%iila  and  soft  palate  is  sometimes  considerably  congested,  thickened  and 
granular,  and  some  enlarged  nmcoiiB  glands  are  seen.  The  tonsils  are 
often  somewhat  enlarged,  with  gaping  crypts^  and  the  larynx,  especinlly  the 
inter-an'tienoid  fold,  is  injected ;  some  hypertrophied  lymph  follicles  are 
always  observable,  in  granular  pharyngitis  there  is  often  little  else  to  be 
aeen.  There  is  seldom  any  excessive  accumulation  of  mucus ;  in  fact  the 
complaint  very  often  is  that  the  throat  is  too  dry.  In  some  cases,  and 
jwirticularly  in  the  gouty,  the  lateral  bands  of  hypertrophic  tissue  stand 
out  prominently. 

TrmtmetiL — Before  entering  on  the  question  of  treatment  it  is  desir* 
able  to  lay  stress  on  the  necessity  for  attending  to  any  primary  dyscrasia, 
instead  of  relying  solely  on  local  treatment.  Thus,  in  the  great 
majority  of  eases,  the  general  treatment  of  chronic  pharyngitis  is  of  far 
greater  importance  than  the  local.  Anaemia  and  chlorosis  must  be  com- 
bated with  Blaud's  piOs  and  aperients ;  gout  and  rheumatism,  constipa- 
tion, dyspepsia,  and  |>ortal  congestion  require  each  its  appropriate 
treatment ;  while  in  other  cases,  as  in  many  clergymen  and  schoolmasters 
suffering  from  granular  pharyngitis,  the  health  is  more  or  less  impaired 
and  general  nervine  tonics  are  indicated  ;  though,  as  a  rule,  the  relief  is 
unfortunately  only  temporary.  Many  patients  will  be  greatly  benefited 
by  a  course  of  alkaline  or  aperient  waters,  such  as  those  of  Aix-iesBains, 
Elms^  Mont  Dore,  La  Bonrboule ;  and,  for  gouty  patients,  KiBsingen, 
Marienbad,  or  a  gentle  Carlsbad  course  is  advisable. 

Local  treatment,  however,  is  often  required-  The  usual  astringent 
sprays,    pigments^    and    gargles   are   most   disappointing  and 
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inefficient;  Avery  iiBefiil  spray  for  general  use  m  relaxed  thro^iit 
pinch  of  salt  dissolved  in  a  wineglassful  of  coltl  wnten  If  lb«  asBB 
tend  to  collect  in  the  pharynx  and  rhino-pharynx,  a  solvetit  com  ipe^, 
composed  of  bicarbonate  of  si*da  (I  to  2  per  cent)  with  a  few  gnbid 
boraeic  acid,  may  be  used  once  or  t^vice  daily.  A  pastil  oontMf 
2  grs.  of  gmiiac  resin^  i  gr.  powdered  cnbebs,  >V  ^*  ^^  emetine,  mad  J  p. 
of  menthol,  slowly  dissolved  in  the  mouth  four  or  fivtj  times  daflt,  wiB 
often  relieve  rheumatic  foriiis  of  pharyngitis,  while  ^  of  a  gnk  d 
codeine  in  the  form  of  a  pastil,  and  repeated  if  necessary,  U  uaeful  m 
relieving  the  constant  cough  which  in  some  cases  of  uritmblii  phairig^ 
interferes  with  sleep, 

Eidargcd  granular  lymphoid  follicles  should  be  destroyed  by  tki 
gal vario- cautery.  Having  previously  cocainised  the  part  (with  a  10  per 
cent  solution  of  cocaine),  a  small  flat  platinum  or  porcelain  bmner  ii 
placed  on  the  centre  of  a  granule  when  cold  ;  the  current  is  tbeii  tnnud 
on  to  a  cherry  red  heat  and  immediately  withdrawn.  If  tbere  are  nj 
enlarged  veins  on  the  posterior  pharyngeal  wall  they  may  be  dinM 
iu  places  in  a  similar  manner,  bo  as  to  obliterate  them  ;  if  left»  ibcy  Mi 
to  maintain  the  vascular  engorgement  and  general  eungestion*  Aftff 
using  the  galvano-cautery  the  patient  should  only  take  bland  or  cjoU  fcod 
for  a  day  or  two;  sucking  ice  may  be  grateful  to  him  for  s  Itm 
hours  after  the  operation,  or  a  spray  of  cocaine  (2  per  cent  diasotvedia 
ol.  adepsin  pur.)  may  be  used  with  an  atomiser  to  relieve  psill  sod 
soreness. 

A  pellicle  forms  on  each  cauterised  spot^  which  separates  in  a  dsy  sr 
two,  leaving  a  clean  surface.  The  cauterisation  may  be  resiijiied«  sittf  iSi 
interval  of  three  days  to  a  week,  till  all  the  granules  have  been  dsstrofll 
in  turn. 

Thickened  Imnds  of  mucous  membrane,  when  present,  should  liksvfisj 
be  destroyed  by  the  galvano-cautery.  If,  as  is  sometimes  the 
gouty  pharyngitis,  the  lateml  bands  are  very  much  thickened,  ibsf  W^J 
be  more  quickly  removed  by  the  knife.  Other  methods  of  destroying 
the  granules  can  only  be  recommended  when  the  galvana<satttery  ii  iwt 
available.  The  best  alternative  is  to  touch  the  centre  of  each  with 
chromic  acid  fused  on  a  silver  probe,  or  curettement. 

Great  stress  must  be  laid,  of  course^  upon  the  future  avoidaaes 
those  causes  of  irritation  to  which  the  malady  was  due  ;  such  as  iiD|^ 
use  of  the  voice,  insufEcient  e^cercise,  abuse  of  alcohol,   or  ticasnn 
smoking. 

HsBmorrhage  from  the  pharynx. — Hiemorrhage  from  the  pharrni 
is  deserving  of  special  note,  not  so  much  on  account  of  the  actttsl  osoMi 
of  bleeding  in  this  region,  but  of  the  frequency  with  which  psiisiill 
complain  uf  "bleeding  from  the  throat,'*  and  of  the  gravity  of  the 
pulmonary  disease  which  is  only  too  often  the  actual  source  of  t£e  loss  of 
blood  attributed  to  the  throat 

Cmtse^, — The  chief  causes  of  bleeding  from  the  mouth  and  throat  sfs — 
{a)  Alterations  in  the  condition  of  the  blood  in  various  pathological  slatei^ 
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■ich   as   purpura,    pernicious   anaemia,    leiikaemta,   mercurial    stomatitis, 

fcemophilia,  renal  affections,  and  various  acute  fevers,  especially  typhoid 

Bver  and  yellow  fever,     {h)  Suppuration  and  ulceration,  as  in  maligfiuut 

■isease,  lupus,  or  syphilis,     (r)  The  oozing  of  blood  from  spongy  gums. 

■/)  Post-misal  adenoids,     (g)  So-called  vicarious  hieraorrhage  in  women 

Et  the  menstrual  period,     {k)  Rupture  of  enlarged  veins  in  the  pharynx, 

■Bpecially   in  gout,  and  atrophic   cirrhosis   of  the  liven     (^  Larynge^d 

wemorrhage  in  so-called  heemorrhagic  Laryngitis  ;  in  laryngitis  sicca  with 

weeding  after   separation  of   crusts,    traumatism,   abrasions   caused   by 

pirallowing  hard  angular  bodies  in  foorl,   surgical  operations,  and  so  on. 

Be)  Epistaxis  with  escape  of  blood  into  the  pharynx. 

[       Yet  with  all  these  possible  sources  of  haemorrhage  from  mouth  and 

phroat,  patients  who  seek  advice  for  bleeding  from  tlie  mouth  generally  arc 

fcubjects  of  pulmonary  hcemojitysis.     Doubtless  the  mistake  is  owing  in  jmrt 

to  the  very  prevalent  misconception  that,  unless  the  blood  is  coughed  up 

or  vomited  with  food,  it  cannot  come  from  the  lungs  or  stomach ;  while, 

on  the  other  hand,  bleeding  from  the  gums  or  streaks  of  blood  from  a 

congested  pharynx  after  violent  coughing  and  hawking  do  not,  as  a  rule, 

attract  much  attention :  moreover,  haemorrhage  from  the  throat  from  aU 

other  causes  is   either  very  rare  or  only  secondary  to   graver  general 

aflections. 

Stfmptoms. — A  capillary  oozing  from  the  gums,  or  from  any  part  of 
the  pharjrnx,  simply  gives  rise  to  a  taste  of  bloo<l,  and  is  spat  out  mixed 
with  saliva.  If  the  oozing  of  blood  occurs  during  sleep  in  the  recumbent 
position,  the  blood  may  be  hawked  up  with  a  small  quantity  of  frothy 
mucus,  and  so  give  the  impression  that  it  is  coughed  up  from  the  lungs. 
On  examination,  the  real  source  of  the  hsemorrhage  may  be  discovered  ; 
but  very  often  this  is  impossible.  If  the  bleeding  be  more  copious,  it 
may  still  be  possible  to  examine  every  part  of  the  upper  respiratory  and 
food  passages  for  the  bleeding  point  j  but  if  the  blood  be  poured  out 
too  rapidly  for  any  such  examination,  the  head  should  l>e  held  low,  so 
that  the  blood  can  run  out  of  the  mouth.  If  it  does  so  without  coughing 
or  retching,  the  source  of  haemorrhage  is  almost  certainly  from  the 
mouth,  nose,  or  throat. 

It  is  more  difficidt  to  determine  the  source  of  haemorrhage  when  a 
patient^  without  any  signs  of  lung  disease,  stiitea  that  a  tickling  sensation 
arises  in  the  larynx,  and  on  coughing  slightly  blood  comes  in  consider- 
able qnantity.  Of  course,  if  there  be  evidence  of  pulmonary  disease,  or 
if  the  blood  when  coughed  up  is  frothy  and  bright  red,  there  can  be 
little  doubt  that  it  has  come  from  the  lungs  ;  but  blood  which  h^is  come 
from  the  throat  may  be  bright  red,  frothy,  and  mixed  with  saliva,  and 
on  the  other  hand  a  pulmonary  hsemorrhage  may  be  unmixed  with  air. 
One  point  of  distinction  lies  in  the  fact  that  in  pulmonary  hiemorrhage 
the  blood  continues  to  be  coughed  up  with  frothy  mucus  for  an  hour  or 
two,  and  that  the  expectoration  generally  shows  evidence  of  altered 
hiemoglobin  for  some  days  ;  whereas  when  blood  comes  from  the  mouth 
or  larynx  it  is  soon  got  rid  of  completely  by  coughing  and  spitting,  and,  if 
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none  is  poured  out  subsequently,  all  trace  of  the  hemorrhage  will  disappear 
in  an  hour  or  two.  Still,  with  all  these  differential  signs,  it  is  some- 
times extremely  difficult  to  make  out  the  true  source  of  Uie  hsmorrluige 
with  certainty. 

It  is  important  to  remember  that  tuberculous  disease  of  the  lungs  often 
manifests  itself  by  haemoptysis,  and  that  the  initial  haemorrhage  may  be 
considerable  without  the  presence  of  any  physical  signs.  If,  therefore,  a 
patient  present  himself  with  a  statement  that  he  has  had  a  haemorrhage 
from  the  throat,  if  the  pulse  rate  is  persistently  increased  in  frequency, 
and  especially  if  the  temperature  is  raised  at  night,  then,  even  though 
there  may  be  no  other  evidence  of  tuberculous  disease  of  the  lun^ 
and  even  if  no  tubercle  bacilli  be  detected  in  the  expectoration,  he 
should  be  treated  as  though  the  haemorrhage  were  pulmonary ;  unless 
of  course  there  be  direct  evidence  that  the  blood  actually  came  from  the 
throat 

Treatment, — The  treatment  must  be  guided  by  the  cause  of  the 
haemorrhage.  If  it  be  due  to  injury,  the  patient  may  suck  ice,  and  sprays 
or  local  applications  of  some  astringent  solution,  such  as  tannic  or  gallic 
acid,  catechu,  matico,  or  calcium  chloride,  may  be  employed ;  or  if  the 
bleeding  point  can  be  seen  it  may  be  touched  with  the  galvano-caustic 
point.  It  is  sometimes  possible  to  secure  and  twist  the  ruptured  vessel  with 
torsion  forceps.  These  simple  methods,  together  with  the  other  general 
measures  which  -are  usually  adopted  in  haemorrhage,  generally  suffice  to 
check  bleeding  from  the  rupture  of  small  vessels  in  the  mucous  membrane 
of  the  pharynx  or  larynx  from  all  causes,  if  indeed  it  do  not  cease 
spontaneously ;  but  it  has  sometimes  been  necessary  to  b'gature  the 
common  carotid  artery  on  account  of  the  haemorrhage  arising  from  a 
suppurating  tonsillitis  or  a  malignant  growth. 

The  bleeding  having  been  checked,  attention  should  be  directed 
to  the  treatment  of  the  underlying  cause  of  the  haemorrhage,  whether  it 
be  a  local  condition  of  the  throat,  or  disease  of  the  liver,  heart,  or  kidneys, 
or  a  general  systemic  affection. 

Diseases  of  the  uvula. — The  uvula  being  practically  a  part  of  the 
soft  palate,  it  is  very  frequently  implicated  in  diseases  affecting  that 
region,  while  its  affections  present  some  special  features. 

Congenital  absence  of  the  uvula  occurs  especially  in  association  with 
cleft  palate ;  or  the  uvula  may  be  more  or  less  completely  bifid,  repre- 
senting an  incomplete  cleft  palate. 

Inflammahrj/  affections, — In  acute  inflammatory  diseases  of  the  pharynx, 
from  whatever  cause,  the  uvula  generally  becomes  inflamed;  and  in 
septic  inflammations  it  is  especially  liable  to  become  so  enormously 
swollen  and  elongated  that  it  may  even  approiich  the  size  of  the  little 
finger.  Sometimes  it  is  long  enough  to  be  grasped  between  the  teeth 
when  coughed  forward  to  the  front  of  the  mouth,  or  to  fall  into  the 
larynx  when  drawn  backwards  and  downwards. 

An  oedematous  uvula  may  be  freely  scarified,  and,  when  the  inflam- 
mation is  acute,  sucking  of  ice  may  be  grateful  to  the  patient     In  other 
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Hrespects  the  treatment  does  not  differ  from  that  of  the  pharyngeal  affec- 
iiioti  with  which  it  is  associated 

■  Chronic  umtliifs  is  usually  associated  with  chronic  pharyngrtis,  the 
velum  palati  and  uvula  hein|j;  relaxed  and  con^^ested,  ami  the  latter 
£re*iuently  elungjited ;  while  enlarged  venules  and  mucous  glands  are 
found  scattered  over  the  sui'face. 

EIoiKjated  ufuia. — An  exaggerated  importance  is  only  too  frequently 
Attached  to  the  uvula  as  a  source  of  many  and  various  symptoms  in  the 
"Vegiori  of  the  thrwit ;  we  must  therefore  express  at  onee  our  decided 
opinion  that  it  is  in  very  rare  cases  only  that  the  condition  of  the  uvula 
ifi  projierly  lie  regarded  as  the  cause  of  any  notable  sj^mptoms ;  in 
le  vast  majoritj  of  pitients  whoso  symptoms  are  attributed  to  the 
uvula,  these  are  reiilly  duo  to  morbid  conditions  in  other  parts  of  the 
upper  respiratory  tract. 

We  may  conveniently  classify  cases  of  elongated  uvula  into  two  sub- 
divisions, viz.  (ft)  those  in  whicii  the  uvula  is  merely  lelaxed,  the  mucous 
membrane  extending  some  distance  below  the  muscular  structures  hut 
without  congestion  or  hypertrophy  ;  and  (/')  those  in  which  hypertrophy 
and  chronic  congestion  are  present,  often  associated  with  degeneration  of 
^bihe  glandular  stnictures  of  the  naso-pharyngeal  mucous  membrane, 
^B  St/wpktms.~ln  a  great  many  aises,  indcss  the  elongation  be  very 
^■marked  indeed,  there  are  no  symptoms  whatever.  In  the  milder  cases, 
^^iibere  there  is  merely  relaxation  of  the  soft  ji^date  iuul  uvula  ^vithout 
P  Bypertrophy  or  congestion,  the  symptoms  complained  of  arc  mainly 
impairment  of  the  quality  and  strength  of  the  voice,  and  are  mostly  ob- 
served in  pi'ofessional  singers.  But  the  alteration  and  impairment  of 
voice  are  often  due  rather  to  the  relaxation  of  the  soft  pi  late,  interfering 
with  the  proper  movements  of  the  u\iila  in  singing  high  notes^  than  to 
the  elongation  of  the  uvula  in  itself.  In  well-marked  cases  patients 
usually  complain  of  coTitinual  hawking,  with  a  sense  of  some  foreign  body 
in  the  throat  The  cough  is  sometimes  very  severe  and  persistent,  par- 
ticularly on  lying  down  at  night  The  constant  titiilation  at  the  hack  of 
the  tongue  not  infrequently  results  in  vomiting ;  this  is  especially  in  the 
morning  or  after  meals,  and,  if  the  elongation  be  so  considerable  that  the 
uvula  reaches  down  to  the  larynx,  laryngeal  sj>asms  may  occur.  In 
men  much  addicted  to  abuse  of  tobacco  and  idcohol  the  last-named 
symptoms  are  particularly  frequent  In  a  few  and  very  rare  cases  the 
constant  pain  and  irritation  in  the  throat,  persistent  cough  and  frequent 
vomiting,  ma\^  result  m  emaciation  and  weakness ;  while  the  recurrent 
haemorrhage  from  rupture  of  etdarged  vessels  in  the  pharynx  may,  in 
conjunction  with  the  other  symptoms,  give  rise  to  the  suspicion  of  serious 
lung  mischief. 

Treat mtut. — When  really  necessiiry,  and  when  all  other  sources  of  the 
8ym|>toms  presented  have  been  exchidcd,  alilation  of  tlie  uvula  should  be 
performed  ;  Init  here  again  we  would  emphatically^  state  that  in  our  opinion 
the  operation  is  very  rarely  necessary. 

The  cases  in  which  uvulotomy  are  required  are— (i.)  In  professional 
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singers  suffering  from  loss  of  vocal  tone  without  appreciable  affection  of 
the  larynx,  and  in  whom  the  uvula  is  elongated,  thickened,  and  relaxed ; 
(ii.)  in  cases  where  the  elongation  is  so  considerable  that  it  becomes 
sucked  into  the  larynx  and  produces  attacks  of  suffocation,  especially 
during  sleep ;  (iii.)  when  a  long  and  thickened  uvula  is  associated  with  a 
persistent  tickling  cough,  and  when,  after  careful  examination  of  the 
pharynx  and  larynx,  all  other  possible  causes  for  the  symptoms  have  been 
excluded ;  (iv.)  in  malignant  disease  of  the  uvula ;  (v.)  and,  finally,  in  cases 
where  a  much  elongated  uvula  is  an  obstacle  to  the  performance  of 
delicate  intra-laryngeal  operations.  When  cases  are  properly  and  judici- 
ously selected  the  result  is  most  gratifying,  sometimes  altogether  out  of 
proi)ortion  to  the  relatively  trivial  operation.  The  great  amount  of 
benefit  that  may  be  derived  from  such  a  simple  procedure  as  removal  of 
the  uvula  was  well  illustrated  in  a  case  observed  by  one  of  us  (W.  W.). 
The  patient  presented  the  wan  and  wasted  appearance  of  advanced  con- 
sumption, and  had  in  fact  been  treated  for  pulmonary  tuberculosis.  He 
was  certainly  very  feeble  and  emaciated,  and  crepitation  could  be  heard 
over  both  lungs.  After  his  uvula  was  partly  removed  the  improvement 
and  final  recovery  were  rapid ;  three  pounds  in  weight  were  gained 
during  the  first  fortnight. 

In  performing  uvulotomy,  the  parts  having  been  well  cocainised,  the 
tip  of  the  uvida — unless  the  uvulotome  be  used — should  be  seized  with 
forceps  and  gently  drawn  forward.  The  redundant  portion  is  then 
removed  by  one  cut  with  a  pair  of  curved  blunt-pointed  scissors.  By 
•^crating  in  this  manner  the  cut  surface  comes  to  be  posterior,  and 
irriUtion  by  food  on  deglutition  is  avoided. 

The  whole  uvula  should  not  be  removed,  but  the  redundant  part  only. 
If  too  much  has  been  taken  away,  patients  often  complain  of  "  want  of 
power  "  in  the  throat,  and  sometimes  of  difficulty  in  speaking  or  reading 
aloud. 

For  a  few  days  after  the  operation  the  patient  should  avoid  talking, 
and  the  food  should  be  soft,  bland  and  cold.  A  spray  may  be  used  con- 
taining cocaine  and  phenazonum  dissolved  in  glycerine  and  water  ;  or  a 
mild  morphine  and  cocaine  pastil  should  be  sucked  at  intervals,  especially 
before  meals.  The  pain  and  irritation  resulting  from  the  operation  are 
generally  considerable,  and  last  from  two  to  five  days,  being  altogether 
disproportionate  to  the  small  n ess  of  the  cut  surface.  Secondary  haemor- 
rhage may  occur  two  or  three  dnys  after  the  operation,  hence  the  impoit- 
ance  of  the  patient  avoiding  all  hard  or  even  solid  food. 

Chronic  infective  dueases. — Syphilis  or  tuberculosis,  for  instance,  may 
attack  the  uvula,  the  symptoms  and  treatment  being  the  same  as  in 
these  diseases  when  affecting  the  fauces. 

Growths  of  the  uvula  comprise  papilloma,  mucous  polypus,  and  car- 
cinoma.     [See  "New  Growths  of  the  Pharynx,"  p.  752.] 

Paralysis  of  the  uvnia  occurs  in  association  with  paralysis  of  the  velum 
palati.  Paralvsis  of  the  uvula  alone  may  occur  as  a  consequence  of  diph- 
theria.—F.  S.'^and  W.  W. 
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B  The  throat  affections  of  the  specific  febrile  diseases,  —  These 
%ftectioiis  will  be  destriWcJ  under  the  heads  of  the  respective  diseases,  but 
it  has  Ijeeii  thought  well  to  make  some  reference  to  them  in  this  place. 

Small -pox. — A  ccrtahi  amount  of  citUinh  of  the  phitryrix  and  larynx 
is  mei  with  in  most  eaaes  of  small  |>ox.  In  some  cases  |)Ocks  are  seen  on 
the  pharyngeal  and  laryngeal  nmcous  memlirane^  hut^  owing  to  the  fire- 
seiice  of  moi.Hture,  weli-marked  pustules  are  seldom  seen.  The  pustules 
give  rise  to  the  symptoms  of  laryngitis  about  the  sixth  day  ;  but  it  is  not 
until  the  ninth  to  the  twelfth  day  that  grave  symptoms,  due  to  an 
oetlematous  condition  of  the  larynx  or  to  the  formation  of  a  false  mem- 
bmne,  uecur.  With  either  of  these  complications  the  disease  may  run  a 
rupid  and  fatal  course  ;  occiisionally  deep  ulceration  followed  by  necrosis 
of  the  cartilages  occurs ;  if  not  immediately  fatsd,  the  resulting  cicatrisa- 
tion ancl  contraction  le*'ui  to  stenosis  of  the  larynx.  In  the  malignant 
form  of  small -jxjx  hsemorrhagic  extravasations  may  be  seen  in  the 
htryngeal  mucous  membrane. 

Trtairmnt. — If  the  eruption  is  limited  to  the  mouth  and  pharynx  anti- 
septic or  slightly  iistringent  gargles  may  bo  employed  The  biryngeal 
complications  must  lie  treated  after  the  manner  described  for  idiopathic 
affections  of  the  larynx. 

Varicella. — The  vesicles  of  chicken-pox  have  been  noticed  in  the 
month. 

Measles* — Preceding  the  cutaneous  rash  is  seen  an  eruption  of  small 
red  points  or  patches  on  the  roof  of  the  mouth  and  palate,  to  which  the 
term  endanthem  has  been  aj>plied.  I'haryngeal  and  laryngeal  catarrh  is  an 
invariable  accomptiniment  of  nie^isles.  In  young  children  a  certain  fimoimt 
of  spiism  is  present,  which  gives  rise  to  croupy  attacks.  In  severe  cases 
the  inflammation  may  go  on  to  ulceration  and  even  to  the  formation  of 
an  abscess.  Membranous  laryngitis  is  a  rare  but  very  dangerous  com- 
plication of  measles. 

The  liettiiiHtU  of  the  laryngeal  affections  of  measles  differs  in  no  respect 
from  the  treatment  of  similar  affections  due  to  other  causes. 

Rotheln  (German  measles). — Th^re  is  almost  invarialily  a  cerUin 
amount  of  soreness  of  the  throatp  and  the  soft  palate  and  fauces  will  be 
found  injected  and  swollen. 

Scarlet  fever.— For  a  full  account  of  the  throat  affection  of  scarlet 
fever  the  reader  is  referred  to  the  article  on  the  disefise  (vol  ii.  p.  122). 
In  this  place  it  will  only  be  necessary  to  refer  to  the  formation  of  a  false 
membrane  over  the  palate  ami  fauces,  which  sometimes  accompanies  the 
sore  throat  of  scarlet  fever.  The  exudation  which  is  often  seen  on  the 
fauces  during  the  acute  stage  of  scarlet  fever  is  not  caused  by  the  Loftier 
bacilhis,  and  is  therefore  not  true  diphtheria.  It  is  possible,  however, 
that  diphtheria  may  accompany  the  acute  stage  of  scarlet  fever,  but  this 
is  Ycry  uncommon.  On  the  other  hand,  the  membninous  exudation 
occurring  on  the  fauces  during  the  convalescent  stage  of  scarlet  fevefj 
being  cause*!  by  the  diphtheria  kiciilus,  is  true  diphtheria.  Post- 
scarlatinal diphtheria  usually  occurs  at  a  late  period  of  convalescence. 
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In^uenzx — A  catsuThal  condition  of  tb©  pi 
in  almost  all  cases  of  iijf)uenz;i.  Implication  oi 
not  at  all  uncommon,  and  folliculiir  inflamniiitio 

Acute  pharyngeal  catan'h  and  follicular  U 
peritonsillar  intlammation  are  frequently  seen.  1 
of  iiiflamma^tion  are  met  with,  from  slight  en. 
formation  of  an  aliacess.  The  expectoration  ia 
bloml,  and  cases  of  hi^morrha^ic  laryn^y^tis  hai 
influenza.  Superficial  ulceration  of  the  voca 
occurs.  A  notable  feature  of  influenzal  laryngi 
which  it  runs.  Laryngeal  paralysis  is  a  nob 
disease.  ^M 

Enteric  fever. — Erythema  of  the  pbarpl 
mencement  of  enteric  fever,  but  it  presents  no  c 
Bome  severe  cjisos  of  enteric  fever  a  few  small 
than  a  linsce^i,  have  been  noticed  on  the  soft  p 
well  defined  and  have  an  inflammMory  zone,  an 
is  covered  with  a  grayish  tilm.  The  ulcera  ar« 
glandular  eulurgenieut,  and  typhoid  bacilli  are  i 

A  secondary  diphtheritic  deposit  miiy  occur 
with  enteric  fever ;  this  is  a  grave  complicatioiL 

The  Toost  important  of  the  throat  affections 
gitis,  wdiich  may  occur  at  the  very  beginning  of 
its  later  manifestations.  Bacteriologicyd  invostij 
view  that  these  hir3M»geal  affections  are  directly 
typhoid  virus  and  are  Tjot  complications.*  Tli 
of  typhoid  prejwires  the  ground  for  the  set 
organisms,  including  the  pus  exciters ;  and  thea 
secondary  processes  which  are  sometimes  observ 

In  those  cases  in  svhicli  laryngitis  occurs  at 
of  the  lociil  mahvdy  may  so  completely  obscure  1 
it  is  not  until  the  apjiearance  of  an  eruption,  ant 
that  a  definite  diagnosis  can  be  made,  UsuaJlj 
of  laryngitis  show  themselves  in  the  third  wo 
runs  an  acute  course ;  ulceration  may  occur,  a 
stage  of  the  severe  affection  to  which  the  term 
been  applied  by  German  writers.  Hoarseness,  < 
inspi ration X  difhcnlty  and  pain  in  swallowing 
Tracheotomy  is  frequeritly  necessary  on  account  < 
purulent  infiltration  of  the  mucosa.  The  occtirt 
of  laryngitis,  with  ulceration  and  the  presence  of 
io  the  part,  points  to  the  possibility  of  enteric  i 
hy  the  breath  and  expectoration^  In  some  cas< 
is  not  recognise*!  until  convalescence  has  begut 
recovery.     In  such  cases  the  signs  of  stenoeifi  of 


*  AccoTding  to  Kiuitlmuk  und  DrjidAle,   tlies«  l«ryngi 
p)  Dgeutitlc  orgAmsms  and  not  to  the  typboid  bduiiUui, 
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chHracteristic  ;  aiul  dcuth  may  occur  from  oedema  of  the  larynx  or  impac- 
tion of  a  piece  of  necroseil  tariilago  in  the  glottis.  On  aceoimt  of  the 
©xteoaive  ulceration  and  necrosis  which  occnr,  tracheotomy  is  often 
required  ;  and  if  recovery  take  place,  it  is  seldom  pffs,sihlc  to  dispense 
with  the  eanula  on  account  of  eoilapso  of  the  larynx  and  cicatricial  con- 
traction. 

It  is  not  uncommon  to  find  an  affection  of  the  larynx  on  postmortem 
examination,  allhough  during  life  there  were  no  symptoms  indicative  of 
any  laryngeal  trouble. 

Typhus  fever. — Changes  Bimilar  to  those  seen  in  enteric  fever  are 
also  met  with  in  typhus, 

Wliooping- cough. — In  this  disease  there  is  slight  catarrh  of  the 
larynx  in  the  first  stage,  which  becomes  intense  during  the  spasmodic 
stage;  and  the  hypera^mia  extends  into  the  trachea. — F.  DE  H,  H, 

Acute  septie  inflammations  of  the  pharynx  and  larynx  (including 
phle;:nion  of  ilie  celhdar  tissue  of  the  neck — Angina  Ludovici).  —  Under 
this  heading  we  include  a  number  of  forms  of  acute  septic  infiammations 
of  the  pharynx  and  larynx  which  hitherto  have  hcen  usually  considered 
as  pathologically  different ;  such  as  acute  infiammatory  oedema  of  the 
pharynx  and  larynx,  phlegmon  of  the  pharynx  and  larynx,  and  erysipelas 
of  these  parts.  In  our  opinion  phlegmonous  cellulitis  of  the  nock 
(angina  Ludovici)  also  comes  under  this  head. 

In  a  recent  eommnnieation  t^i  the  liuyal  Medico-Chirurgical  Society,* 
one  of  us  (F.  S.)  argued,  on  clijiieal  and  bacteriological  evidence,  that 
the^  various  forms  of  acute  se]>tic  infiammation  of  the  throat  should  bo 
considered  as  varying  degrees  of  virulence  of  one  and  the  same  patho- 
logicid  process.  The  [irimary  seat  and  subsequent  development  depend 
in  all  probability  upon  accidental  breaches  of  the  protecting  siuface 
through  which  the  pathogenetic  micro-organism,  which  causes  the  sub- 
sequent events,  finds  an  entrance  ;  and  it  is  absolutely  impossible  to  draw 
any  definite  lino  of  demarcation  iietwecn  the  purely  local  and  the  more 
complicated  cases,  or  lietween  the  cedemaious  and  the  suppurative  forms. 
That  each  and  all  of  these  septic  piocesses  may  be  produced  l>y  several 
pathogenetic  or^^anisma  does  not,  in  our  opinion,  in  the  lea&t  speak  against 
their  pathological  identity.  These  micro-organifims  are  **  interchangeable  '* 
in  the  sense  that  each  and  all  of  them,  when  penetrating  into  the  ttsHues, 
produce  one  and  the  same  effect ;  namely,  an  acute  septic  infiammation- — 
oedematous,  pu r i  de n t,  o r  gan gre n ous.  Li  k e wise  we  bel ie ve  t h at  e ry s) p elaa 
etiologically  considered  is  not  a  specific  disease  ;  usually  it  is  caused  by  the 
streptococcus  pyogenes,  but  it  may  also  be  produced  by  the  staphylocnccus 
pyogenes  aureus,  as  Max  Jordan's  researches  have  definitely  proved. 
The  micro-organisms  causing  erysipelas  most    probably  enter   into  the 

*  We  Tnnat  refer  render*  in r erected  in  tbift  snhject  to  this  fkHpet  (TV/ifw,  iJny.  Mtd.^Chw. 
Soc*,  Tot  lirriil.  p.  161)  and  to  itt  i]i«^u*Moii  {f*rf>c  Boy.  Mfd.-fJkir.  S<>r.  Sul  (ieriea, 
iroL  vii.)  for  the  particulars  which  coit-^iiierutiDna  of  apace  will  not  allow  ua  to  dkcusa  ■! 
length  in  thin  chapter. 
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drcuktion  in  every  case  ;  pv.TTnia  following  erysipelas  is  tberefonimtt}, 
and  not  tlui*  to  a  mixed  infection, 

Wbt-n  wo  attempt  to  ilmw  definite  distinctions  betwetm  tlie  \B^m 
mations  associated  with  different  nui'n>-tjrgnnisms  we  fall  inmti% 
into  a  confusion  of  terms.  In  the  di&cu&sion  on  SemoD'«  po{«f  \k 
Kanthack  gave  mnst  valiuible  snpport  to  otir  views  by  quoiiiig  ia  dtfii 
four  cases  of  his  own  in  which  vanoua  pyngenetic  rnirrn  nrginiii  bi 
been  fonnd  jirod vicing  vanoua  stages?  of  the  same  process*  Tbia  tlvi 
casea  lactennlogically  distinct  were  pathologiadlv  idenlical  (secslwi^L 
pp.  533,  536). 

Etioh^gij, — The  afTection^  here  discussed  are  due  to  the  inTamn  d  ^ 
system  by  |mthogenetic  organinmsj  of  which,  so  far,  tbd  strepCacDeKii 
pyogenes  appears  to  lie  the  most  frequent  No  doubt^  bowevcj;  aa^ 
one  of  the  other  pyogenetic  microbes,  such  as  the  etapUykKoees 
aureus  or  citreus,  the  micrococcus  tenuis,  the  bnctUiis  c<4i  mmaiui^ 
the  bacillus  pyocyaneus,  and  so  on,  if  by  chance  it  niiihi|iiy  mUk- 
ciently,  may  alone  produce  an  acute  septic  inflammation  imltttingonhdi^ 
except  from  a  bacteriological  point  of  view,  froui  the  stjoptoeocOM 
inflammation. 

Pafhohfji/. — ^Pathologically  these  infliimraations  are  charaeteriitd  W  t 
violent  extidatioTi  into  the  tissues  atiected.  This  exudjitioa  onr  h 
serous,  sero-purulent,  purulent,  and  in  the  worst  cases  may  ewtm  hii  U 
gangrene.  All  these  various  forms,  however,  merely  repretefit  'wmm 
degrees  of  iutensity  of  inHammatiun,  not  diffei^nces  in  kind. 

Sifrnphms, — For  clinical  pur|>oses  we  may  recognise  four  de^r^pf*  ^i 
inflammation  :—(a)  Superticial  septic  inflammation,  as  in  thi*  #wcal!n 
"hospital  sore  throat'*;  (b)  (Edematous  inflammation,  as  r^  tc^CtfH 

tonsilbtis,  nvulitis,  pharyngitis,  epiglottiditis,  arytienoidiii-  *o^ifci 

tissues    of    the    neck,    and    so    forth  ;    (c)  Suppurative    intiammauuQ « 
phlegTiion  ;  {fi)  Gangrenous  inflammation. 

Septic  inflammations  of  the  throat  attack  persons  of  all  ages  and  M 
sexes,  very  frequently  even  those  apparently  in  perfect  health  ;  thociglia 
those  who  are  run  doT^m  in  health  from  any  cause,  or  are  su^ering  fr* 
some  debilitating  affection  such  as  diabetes^  the  disease  ta  cvpecudty  {voh 
to  occur  and  to  run  a  severe  course. 

We  know  nothing  definitely  about  the  length  or  even  the  mMmnd 
an  incubation  8Lag<\  Prodromal  symptoms,  such  as  headaoliei  ifTfrii^ 
ness,  sore  throat,  and  general  malaise,  may  precede  the  dmwl  ot  Wft 
acute  symptoms  for  a  few  days.  In  the  slighter  forms,  as  tn  liivpii^* 
sore  throit,  there  ma\'  be  only  luculised  soreness  and  stiffness  in  tb©  thna:. 
with  headache  and  general  malaise,  without  fever  or  marked 
disturlKUicc,  These  mild  cases,  however,  may  pass  into  the 
forms.  In  the  grave  forms  often  enough  the  disease  manifests  ttuM 
quite  abruptly.  It  may  be  ushered  in  by  a  rigor  and  ntpYd  tvm  d 
temperature.  The  course  of  the  fever  is  very  variable,  as  it  prolaWf 
depends  on  the  virulence  of  the  septic  infection  in  the  indi^idtul  <*», 
and,    while   usually   ranging    high,   it  may  never  rise  above   100"  F^ 
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espcciaily  in  asthenic  cases ;  or  it  may  present  a  remittent  or  relapsing 
type :  but  the  temperature  as  a  nile  reacbes  its  highest  point  at  the  very 
onset.  Kigors  occurring  later  in  tho  course  of  the  disea.sc  generally 
indicate  further  complications  or  the  onset  of  8U[ii>unition.  The  urine  18 
iebrile ;  the  frequency  of  albuminuria  has  yet  to  be  iletermiried  ;  sugar 
found  compamlively  often.  The  puke  during  tho  acute  stage  is  usually 
Trequent,  full,  and  bounding,  but  soon  becomes  weak  and  compressible* 
When  suppuration  has  occurred  and  tho  strength  is  greatly  reduced,  the 
pulse  ia  smidl  aiid  thready,  and  perspiration  profuse. 

In  those  rare  cases  in  which  the  nervous  centres  are  involved  early, 
the  puke  and  respiration  become  irregular,  and  the  patients  are  generally 
delirious  by  the  second  or  third  day. 

Whether  the  part  attacked  be  the  fauces,  pharynx,  larynx,  or  cellular 
tissue  of  the  neck,  the  first  symptom  usually  comf.liiined  of  is  sudden 
pain  in  tho  throat  and  difficulty  in  swallowing,  which  within  a  few  hours 
may  amount  to  complete  a[>hagia.  If  the  larynx  he  invohcdj  hoarseness 
of  voice  and,  soon  after,  lar3'ngeal  stridnr  are  observed.  Often  the 
aphonia  is  comf>letc.  The  aphagia  and  dyspna-a  last  for  a  few  hours 
to  a  few  days;  but  in  the  cases  of  recovery,  these  and  all  other 
Bjrmptoms  rapidly  subside. 

Objectively  the  symptoraa  vary,  of  courBC,  with  tho  seat  of  the 
inflammatory  process.  In  the  great  majority  of  cases  the  pharynx  ia 
first  aff+'ctedj  and  more  especially  the  tonsils — the  latter,  with  their 
anatomical  configuration,  forming  a  natunil  portal  for  the  entry  of 
infecting  microHjrganisms  into  the  body.  This  prooeas  was  fully  considered 
in  F.  Semen's  |>ai>er,  t€  which  we  have  referred.  On  the  other  hand, 
the  microbes  may  pass  on  farther  to  find  a  point  of  inviision  in  the  tissues 
lower  down,  in  the  larynx^— and  here  especially  in  the  epiglottis,  or  in 
the  cellular  tissue  of  the  neck. 

When  the  tonsils  are  primarily  affected,  the  inflammation — Llinically 
speaking— hardly  differs  from  ordinary  acute  follicular  tonsillitis.  In  the 
case  of  the  pharynx  rapid  (edematous  swelling  occurs,  and  the  uvula  may 
be  greatly  elongated  and  thickened  to  the  size  of  the  little  finger.  The 
awelliug  is  often  distinguished  by  a  peculiar  bluish  discoloratinn.  After 
a  few  days,  if  suppuration  do  not  occur,  the  swelling  subsides,  leaving  the 
mucous  membrane  more  or  less  wrinkled  in  appe^irance ;  or  the  inflamma- 
tion may  spread  down  to  the  larynx. 

Some  of  the  worst  and  most  fatal  cases  l>egin  in  the  pharynx  and 
suppurate  in  the  course  of  a  few  days,  the  septic  inflammation  remaining 
limited  to  that  part  (Senators  acute  infectious  phlegmon  of  the  pharynx). 
More  frequently  it  extenila  to  the  regions  around,  or  spre<ids  downwards, 
much  more  rarely  upwards,  to  the  nasopharynx,  the  nasal  passages,  and 
even  to  the  memhranes  of  the  l»rain.  In  the  great  majority  of  cases  of 
septic  pharyngitis  the  inflammatory  process  leaves  this  part  in  a  few  hotirs 
or  days  and  extends  downwards  to  the  larynx.  Hero  it  appears  that  the 
epiglottis  ia  generally  most  markedly  aiTeeted,  becoming  enormously 
Bwollen  and  turban-shaped,  so  that  by  simply  depressing  the  tongue  it 
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may  often  he  seen  iia  ti  semi  t ran spnrent  scarlet  or  -Hi  roH    Sm 

in  point  of  frequency  the  arytienmds  ami  the  aryt;j  ^  ^loUiieMEi  liidi 
Buffer,  and  ioae  their  characteristic  shape  iti  the  enormous  rod  or 
swelling  which  takes  place  ;  a  swelling  very  often  »o  great 
to  hide  the  ventricular  1  winds  and  vocal  cords.  In  such 
mentioned,  the  voice  at  first  is  weak  and  hoitrse  ;  in  a  day  or  twij^or 
in  a  few  hours,  complete  aphonia  and  dyspticea  supervene^  and  ihu  gloUif 
chink  is  often  so  n.irrowed  that  at  any  moment  there  is  grcAt  ride  iA  m 
asphyxia  so  acute  as  to  retpiire  the  immediate  |ierforKiiinoe  ol  ItieW 
tomy.  In  other  cases  the  suhmaxilLiry  or  cervical  cellular  tiastK 
primarily  infected,  the  pathogenetic  micro-organisms  gainiog 
from  the  mouth  by  a  carious  tooth  or  fissure  in  the  miiooot 
by  the  tonsil  or  pharynx,  and  causing  a  hard  swelling  aodtfr  tki 
tongue  and  a  local  is<-d  hard,  IjniAvny  infiltration  beneath  the  jaw — ^httkite 
commonly  named  angina  Lndovici — but  in  its  eventuid  course  Bpresfln^ 
to  the  pharynx  or  larynx,  or  to  other  regions  of  the  neck,  and  eodini  m 
resolution,  or  more  usmdiy  in  suppuration  ;  whilst  in  the  worst  caia 
gangrene  may  ensue.  In  some  casea  diffuse  purulent  infiltration  iinfl 
with,  or  ab^^cesscs  arise  in  the  cedematous  cellular  tissue  or  bslwsstt  tit 
muscles  of  the  neck.  In  the  very  worst  cases  metastatic  absocnei  oeor 
either  in  the  su[>orfii;ial  parts  or  in  joints.  Except  in  its  prtnuuy  tist  ii 
is  in  onset,  course^  and  event  precisely  similar  to  the  disease  as  seen  it 
the  pharynx  or  larynx. 

Whilst  the  purulent  variety  of  the  septic  inflammation  nsualljr  landi 
to  speedy  death,  crises  of  serous  int^ammation  of  the  larynx  and  ill 
neigh botirhood  may  get  well  within  a  few  days,  however  considsfable  tbi 
irifiammation.  Here,  again,  it  is  characteristic  that  the  maximton  inSiB- 
matiou  is  usually  attiuued  within  a  few  hours  from  its  very  onsel;  aai 
that  in  the  cises  in  which  recovery  takes  place  even  eonsidermble  dnointi 
tion  of  the  swelling  is  the  rule  within  a  day  or  two  from  the  beginaiaf^ 

Often,  however,  the  disease  is  not  confined  to  the  neck,  but  simdi 
sometimes  with  incredible  rapidity,  to  other  parts.  In  additioii  to  tki 
lungs,  in  which  patchy  or  general  pneumonia  may  appear,  tho  senwi 
membranes  are  particularly  liable  to  suffer  ;  and  pleurisy  (single  or  dooUeji, 
pericarditis,  peritonitis,  or  meningitis  may  appe«vr  within  a  few  <lin 
or  even  hours  from  the  initial  rigor.  As  in  the  original  seat  of  the  ifii- 
ease,  the  exudation  of  the  serous  membranes  may  be  either  of  a  eerooi 
or  of  a  ptirulont  character;  sometimes  it  is  fibrinous*  Even  ii 
cases  complit^ted  with  pneumonia,  pericarditis,  and  pleurisy^  r^oonsrf  » 
possible  ;  and  if  it  docs  occur,  is  remarkable  for  its  quickness  ami  coo^ 
pleteness.  In  more  sc^vere  cases,  however,  death  ensues  with  «gm  of 
increasing  coma  and  heart  failure  j  and  in  the  woi^t  of  fhem  the  wbok 
process  from  beginning  to  end  may  not  occupy  more  than  ten  to  tvrelre 
hours. 

In  very  rare  cases  it  appears  as  if  the  whole  brunt  of  tho  septie 
infection,  aji^art  from  the  part«  first  attacked,  fell  upon  the  cental 
system.     In  such  casi^'S  epileptiform  convukious,  detinum. 
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the  hc4irt  and  pulse,  are  amongst  tlje  earliest  symptoms ;  and  death  may 
occur  with  si^ms  of  severe  septic  infectinn  of  the  nervous  iiystcmj  without 
any  con) plications  m  the  chest,  iim\  after  the  local  infliiromation  of  the 
pharynx  and  larynx  has  com{>letely  fiul»sided. 

IHtiiina^ia. — Unless  the  jmticnt  lie  suffering  from  facial  erysipelas  the 
earlier  s^ynjptoins  and  |ihysictil  signs  lujiy  give  little  indication  of  the 
grave  natriie  of  the  disease,  and  it  may  C4isily  be  mistaken  for  acute 
tonsillitis  or  pharyrjgitis ;  but  the  rapidly  progress! n^c  constitutional 
disturhance,  the  e^irly  onset  of  delirium,  ami  especially  the  supervention 
of  o^lcma  of  tbe  larynx,  should  serve  to  put  us  on  our  giwrd.  Eiirly 
implication  of  the  lyniphati*^  vessels,  and  brawny  indnration  c»f  the  neck, 
taken  in  conjunction  with  the  other  mauilestations  of  a  grave  afl'ection, 
should  leave  no  manner  of  doubt  that  the  case  is  one  of  septic  inHamma- 
tion.  The  bacteriological  examination  of  the  affected  parts  will  reveal 
the  species  of  microbe  which  In  the  individual  case  has  caused  the 
disease. 

TmtUmnt — The  necessity  for  prompt  and  energetic  treatment  in  all 
forms  of  septic  inttamniation  is  but  too  obvious.  Onr  aim  must  be 
directed  towards  controlling  tlie  local  intlamraaiion,  to  support  the  jj^uient 
with  light  nourishment,  and  to  watch  for  any  ftymptoms  of  heart  failure. 
Ice  should  he  administered  internally,  and  also  exiernally  by  mijtns  of 
Leiter's  tubes,  or  the  ice-bag  applied  to  the  ftont  of  the  neck.  If  there 
be  ffidema  of  the  larynx,  careful  watch  must  he  kept  lest  at  any  moment 
intuUuioTi  or  trarheot^jmy  become  necessiu-y  ;  and  on  no  account  shotdd 
the  patient  Im*  left  if  dys[mrea  have  arisen  :  in  fact  tlyspncea,  if  at  all 
marked,  is  an  indication  for  immediate  intulwition  or  tracheotomy,  unless 
the  laryngeal  obstniction  can  be  relieved  by  freely  scarifying  the  parts 
affected 

Four  or  five  grains  of  quinine  should  be  ordered  every  four  hours ; 
and  if  the  pulse  l»e  weak  and  there  be  any  indication  of  heart  failure,  this 
may  W  combined  with  the  tincture  of  perchhiritle  of  iron  and  digittilis. 
In  suL'h  cases,  or  where  pneumonia  has  supervened,  one  of  ns  (F.  S*)  has 
found  fjefjuent  inhalation  of  oxygen  very  useful.  Light  nourishing  food 
must  bo  given,  and  probably  alcohol  in  the  form  of  Imindy  or  whisky. 
In  suppuration,  particularly  in  cases  of  phlegmonous  cellulitis  of  the  neck, 
the  alfected  tissues  should  be  incised,  and  the  resulting  wound  treated 
antiscptically. 

Retropharyngeal  abscess,  —  Cfiiutes, — Ketropharyngeal  abscess  is  a 
— usually  circumseribeil — suppination  occurring  in  the  tissues  hetwecn 
the  mucous  membrane  of  the  posterior  wall  of  the  pharynx  and  the  spine  ; 
it  is  mainly  a  disease  of  early  childhoml,  though  occasionally  it  may  occur 
in  an  adult. 

The  vast  majority  of  cases  must  be  called  idio[iathie,  and  due  to 
inflammatioTi  of  the  lymphoid  tissue  of  the  pharynx  arising,  from  no 
definitely  assignable  clause,  in  young  children  up  to  the  age  of  four.  The 
strumous  diatheais  and  rickets  dispose  to  its  occurrence  ;  or  it  may 
follow  measles,  scarlet  fever,  or  injury.     It  is  sometimes  due  to  caries  of 
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the  cervical  vertebrae,  or,  in  rare  ctL^s,  to  burrowing  of  pi»  Iroia  otk? 
regions ;  it  is  probable  tb/it  not  a  few  case$  are  septic  in  urt^iv  tfmMf 
in  okkr  patient^!.  The  aHection  may  folloiv  injury  from  hlowii  or  brap 
bodies.  One  of  us  (F.  S.)  has  twice  seen  it  occur  in  aasocbCM  «lk 
adenoid  vegetations. 

Fafholofjt/.—ln  children  there  ia  an  aggregition  of  Ijmphoifi 
the  posterior  w;ill  of  the  y^^^arynx  opposite  tbo  second  and  third 
vertcbrffi;  and  the  suppuration  is  usually  duo  to  intlainmation  AtiUbnttknii 
down  in  this  tissue  on  one  or  other  side  :  tho  aljisces9  is  nkntijr  cefOnL 
In  adult  patients   the  suppuration   occurs   in    the  eallulttr  timmt  vkid 
remains  after  the  iiuoUuion  of   the   lyro[*hatic   tissues  of  tlia 
The  abscess  is  generally  confined  to  the  oro- pharyngeal  regioii^ 
it  may  burrow  down   towards    the   cescjphagus,   it    veiy  tmrdj 
upwards  much  above  the  level  uf  the  soft  palate. 

The  glands  below  and  Ijehind  the  angle  of  the  lower  juir  on  fh'^  «^U 
of  the  abscess  usu  illy  become  enlarged,  indurated  and  inflaninj 

Tlie  abscess  may  rupture  spontaneously  into  the  pbaiy^nx,  c»r  i  -^  : 
various  directions;  the  inflammation  verj^  often  extending  U>  iLr  ...  : 
with  resulting  acute  laryngitis  or  cedema. 

Sf/tnpftfm.'i. — 'The  onset  may  be  acute  or  chronic,      II  aeure,  Uit  i>  i- 
geneni!   pyrexia,  Boraetimea   preceded   by  a  rigor  with    local  heat  mil 
painful  tiimefiiction  which,  on  inspection  or  digital  explomtion,  it  wemuk 
ductuating  bulging  of  the  jK>sterior  pharyngeal  wall.      As  n^  rule,  the  wJioB 
is   husky  or   aphonic ;   and  cough  resembling   croup  is    usmilly  preKsoi 
accompanied   l»y  more   or   less  acute  dyspnoea.      The   child'js  cry  hki  i 
peculiar  thrcnity  tone.     Fixation  of  the  head  is  usually  a  mnrked  ittUnfn 
In  the  more  chronic  cases  the  symptoms  are  much    the  same,  bat  lit  j 
temperature  is  not  raised.     In  adults  di^culty  and  pain  in  de^utitintfl 
arc  the  chinf  Bubjeciive  symptoms.      In  children  it  is  more  difficult  U»™ 
detect  the  bulging  abscess. 

Diaipims. — The  symptoms  in  young  children  are  easily  mistaken  for 
croupous  laryngitis  ;  but  in  retropharyngeal  abscess  doglutition  ad  ^tHiM 
respiration  is  dilficult :  moreover,  the  fixation  of  the   he^d  and  tht  urn- 
lateral  swellirtg  below  the  jaw  point  to  retropharyn;^e«I  ahec«w. 
chronic  fi>rm  has  to  Ih)  distinguished  from  8arconu^  which  grovs 
does  not  fluctuate,  often  bis  an  irregular  or  nodulai*  surface,  attd  is 
attended  by  actual  rigidity  of  the  beiid. 

Tkf^  pivtjnti^u  in  very  young  children  should  be  guanled,  eipeeiillf 
when  the  symptoms  of  laryngitis  are  decidetJ  ;  in  ohietr  cbiidrcis  and  in 
adults  the  prognosis^  under  appropriate  treatment,  is  always  favoimbtc. 
Untreated^  the  rupture  of  the  abscess  in  the  pharynx  is  liaKle  to  aam 
Buflfocation  from  the  pus  entering  the  larynx  ;  while  the  danger  ol  itdetas 
of  the  larynx  causing  acute  asphyxia  is  very  considerable,  Xeodlen  U* 
sjiy  that  any  luiderlying  afl\?ction,  such  as  caries  of  the  con'icsal  rerlabfB^ 
would  greatly  modify  the  prognosis  as  regtirds  complete  reooverjr* 

In  the  acute  crises  of  adidts  there  is  even  more  need  for  a 
prognosis,  as  they  sometimes  take  the  peculiarly  fatal  course  and  characttr 
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[of  acute  septic  pliaryngitis — the  so-called  actite  infectious  plilegnion  of 
!  Senaton 

Trent nieni. — In  all  acuta  cases  young  children  should  be  placed  in  a 
steam  l>e<l,  while  iwJiilts  should  frer|uentiy  use  medicated  steam  iidiulations. 
The  treatment  cousists  in  evacuating  the  pus  as  soon  its  tluetuatiun  is 
detected,  cither  through  the  inonth  hy  the  knife,  or,  especially  if  the  case 
is  com[iliL"atecl  by  cervical  caries,  by  an  inci:^ion  behind  the  sternu  mastoid 
muscle  under  sljitrt  auti«e[itic  prfcautimis.  The  opcratinii  through  the 
mouth  shuidtl  always  be  done  with  the  piUicnt's  head  hanging  low  down, 
to  avoid  the  danger  of  pus  escaping  into  the  larynx,  Of  course  if  the 
pus  be  actually  |M>inting  behind  the  sterno  mastoid,  or  elsewhere,  this  will 
detenuinc  the  seat  of  evdcuatiori.  Aspiration  is  often  recommended,  but 
refilliug  of  the  abscess  cavity  is  more  likely  to  occur. 

The  great  danger  lies  in  the  occurrence  of  tedema  of  the  glottis.  Ice 
should  be  sucked  if  the  pitienl  be  old  enough,  and  hot  a|iplieations  nuwJe 
to  the  neck  and  suKmaxilhuy  region*  Young  children  shuuid  lie  kept  in 
the  steam  bed,  and  any  symptoms  of  obstructive  dyapmta  carefully  watched 
for;  as  intubation  or  tracheotomy  may  at  any  moment  he  urgently 
required,  even  for  some  little  time  after  the  evacuation  of  the  abscess. 

Pharyng-omycosis  leplothricia* — The  leptothrix  fungus  and  spores  are 
almost  invariably  present  in  the  coucietions  of  tartiir  that  gather  round 
the  teeth,  and  on  the  papilhe  of  a  coated  tongue ;  ami  very  frequently 
they  may  be  found  in  the  erypt^s  of  the  tonsils.  Under  ceiuiin  conditions 
they  take  root  in  the  tissue  and  germinate,  fonning  characteristic  milky- 
white  chalk  like  out-growths.  The  fungus  grows  from  the  bottom  of  the 
cryi*ts  and  acinous  glands,  and  is  most  frequently  seen  on  the  palatine 
and  lingual  tonsils ;  though  the  soft  palate  and  uvula  and  posterior 
pharyngeal  wall  also  are  often  the  seat  of  the  growtli.  Umler  the 
iDicroscopc  the  elongated  cylindrical  or  thread-like  cells  of  the  cryptogam 
will  be  found,  together  with  a  certain  amount  of  amorphous  granular 
matter.  The  mucous  mend»ane  around  the  growths  of  fungus  is  healthy^ 
but  the  masses  are  rem:irkal>ly  adherent  and  often  cannot  be  torn  away 
without  gome  of  the  epithelium  of  the  matrix  ;  though  sometimes  they 
are  soft  and  break  ott" short  when  removal  is  attempted. 

The  alTection  generally  occurs  in  jmtients  who  are  run  down  in  health 
from  one  cause  or  another,  and  is  especially  apt  to  follow  digestive 
disorders. 

Thr  symptoms  are  generally  very  slight  or  altogether  absent,  and  often 
enough  the  patches  are  accidentally  discovered  by  the  patientji.  A  certain 
degree  of  disconifort,  stiSness,  and  dryness  may  occiisionally  be  felt  in  the 
throat;  whilst  in  some  eases  there  is  an  irriuiting  cough,  and  the  voice 
may  be  impiired.  It  is  very  doubtful,  however,  how  nmch  even  of  these 
slight  symptoms  is  directly  due  to  the  growths,  and  how  much  to  the 
dyspeptic  troubles  and  impaired  health  with  which  the  affection  is  gener- 
ally associated. 

The  ordy  affection  that  may  be  confused  with  this  mycosis  is  chronic 
lacunar    tonsillitis  with  yellow  caseous   exudation   in   the   crypts.     The 
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yellow  masses,  howeTer,  are  readily  extruded  ;  whertas  the 
maase^  are  very  adherent  and  are  chalk  white  in  eolotir.  Hic^  *'*|iiirttrit 
spores  have  heen  found  in  the  cheesy  masses  of  follicular  UmtjIBtit^  Wk 
it  is  only  when  they  have  taken  root  in  the  tissues  tliat  they  ttndMii 
real  mycosis. 

The  alisonce  of  pain,  febrile  temperature,  and  canslttaliQial  fi» 
turbance  at  once  distinguish  the  allbction  from  licute  tOMJilit  € 
diphtheria. 

The  ireaimtnl  should  be  directed  to  improvement  of  the  goueral  bf^hk 
Many  forms  of  local  treatment  have  been  advocated,  but  eren  wbaii  mtk 
vigorously  and  perse veringly  carried  out  they  are  all  sttvy  tedioiii|«ad  Id 
to  prevent  the  return  of  the  fuu^u*  ;  wherc^is  we  have  often  fount!  thil  vWI 
improved  health  the  gmwth  disappears  sponUmeously.  Thiis»  ia  lOr 
opituon,  in  most  cases  at  any  rate,  no  Ioc<d  tre^itnient  is  rerpiired. 

Caimreous  loiictctions  m  the  tonstU  are  originated  liy  the  leptothni 
buccalia  in  the  tonsillar  crypts,  just  as  tiirtar  is  deposit^^d  on  the  neglerifli 
teeth;  and  around  this  nucleus  altered  nuicuj*,  pus,  aitd  epitbelinm cdli 
collect  and  become  calcareous.  In  this  manner  several  such  »c 
of  calcareous  matter  may  come  to  occupy  the  crypto  ;  or  <Mie  or 
large  Cidculi,  varying  in  size  up  to  more  than  an  inch  in  dianiiilcr,  Wf 
be  formed.  The  symptoms  are  often  very  slight,  and  are  simplf  tbipe 
common  to  en!arg€*<l  tonsils:  sometimes  they  maintain  a  certiLin  dicgmmd 
chronic  inflammation. 

The  diagnosis  may  be  made  by  means  of  a  probe  or^  iu  the  tamd 
larger  deposits,  by  palpsition. 

The  calculus  should  be  removed,  and  if  the  tonsil   be  bypertroplliii 
or  multijile  small  concretions  be  i>rcsent|  it  is  better  to  remoYe  lliA 
at  the  same  time. 

Diseases  of  the  lingual  tonslL — The  fourth  tonsil  sttmicd 
base  of  tht;  dorsnm  of  tlie  tongm^  is  liable  to  the  same  disensas 
palatine  tonsils.      Thus  it  may  lie  the  seat  of  aent^J   lacunar  or  |Brf!i- 
chymatous  inflammation,  which  may  suppurate.      Treatment  is  the 
as  in  acute  tonsillitis. 

Chronic  hypertrophy  is  frequently  found  in  a  mild  degrre  in  ehrooie 
pharyngitis,  arnl  more  marked — often  without  adequate  explanation — it 
otherwise  healtliy  persons,  iwirtieularly  in  women.  In  the  hsl-mamA 
cliiss  of  citses,  liy  dinct  cont^tct  of  the  hypertrophic  glandular  tianie  will 
the  dorsum  «>f  the  cfti glottis,  it  often  gives  rise  to  a  constant  irriCating 
cough,  sensatinris  of  folness,  choking,  ''  himp  in  the  throat,**  «nd  lo  fortk 
Many  cascs  of  so-called  "  globus "  are  of  this  kind.  The  hypertyepiiiri 
tissue  is  sometimes  seen  quite  to  overlap  the  epiglottisi  often,  indeed, 
almost  to  conceal  it. 

The  hyi>ct'trophy  should  be  reduced  by  applications  of  Lngol't  mimtim 
(ioilitie  grs.  XX.,  iodide  of  polassinni  grs.  xxx.,  to  an  ounce  of  water);  «r 
hy  the  linguul  tonsillotomej  cnrette,  or  snare  accoixling  to  the  shepeAnd 
size  of  the  mas.=?.  The  employment  of  the  gal va no-cautery,  wfaiell  ti 
recommended,  is  not  free  from  the  risk  of  causing  violent  parotitis. 
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Tu  bepc  u  I  OS  is  of  the  p  harjn  x . — FJwhitjij,  —  Th  c  i  m  i  n  crj  ia  t  o  a  i  id  lo  mote 
causes  of  tiifjerculous  diseRHe  of  the  fiiiices  and  pharynx  are  the  same  as  in 
pulmonary  tuiierculoiia  (]iseii«e,  to  whi^h  tlie  pharyngeal  u flection,  which 
is  one  of  the  rarer  man  if  testations  of  tii1>ercidosis,  is  almost  invariably 
secoritlary.  Occasional iy  the  pharyngeal  affection  appears  to  preceilo  or  to 
appear  Hi  mill  tan  eoEisly  with  puhiioiuuy  tiiherenlo.'^is  ;  hut  if  we  exrept  the 
tonsils,  primary  pharyngeal  tnliereulosis  is  very  rare.  Chronic  enlargement 
of  the  fauciul  or  pharyngeitl  tonsils  disposes  these  structures  to  tnherenlous 
infection  ;  but  no  delinite  reason  can  be  assigned  for  the  occurrence  of  the 
disease  in  the  soft  fialate. 

Fidhuhifjij, — riiaryngeal  tubereulosis  may  be  either  acute  or  chronic. 
Only  two  or  throe  cases  nre  record etl  where  the  acute  form  was  believed 
to  be  primary  ;  the  chronic  variety  is  more  frerjuiiutly  uiuiecompiin ied  l>y 
evidence  of  pnlnionnry  infection.  The  route  l>y  which  the  bacilli  gain 
access  to  the  infected  tissues  is  not  at  present  known.  The  old  view  that 
the  pharyngeal  tissue  is  directly  infected  by  the  sputum  does  not  account 
for  the  fact  that  tlie  deeper  tissues  are  aH'ectetl  first ;  and  that  the 
guperfieial  ulceration  arises  by  the  extension  iind  breaking  down  of  deeper- 
lying  miliary  tul»crclcs.  On  the  other  hand,  the  tcndeiicy  for  tiiberculous 
disease  in  this  region  to  attack  either  the  anterior  surface  of  the  sort 
palate,  the  posterior  pharyngeal  w^all,  or  the  laryngophaiynx  opposite 
the  cricoid  ring,  suggests  that  slight  or  superficial  abrasions  produced  in 
swallowing  footl  provide  the  porUil  for  the  entrance  of  infection,  which  in 
the  cnse  of  the  tonsils  is  always  present  in  the  cry  pis. 

The  tonsils  are  mueh  more  frequently  utteeteil  than  hitherto  believed  ; 
and  we  are  of  opinion  that  these  glands  are  in  many  cui^es  to  be  held 
responsible  for  the  entrance  of  tulpcrcle  iMicillij  as  imbed  of  other 
microbes  also  into  the  system,  Kriieckniann  hfis  shown  that  tuber- 
culosis of  the  cervical  lympliattc  glands  almost  always  dejwnds  upon  the 
invasion  of  the  glands  by  way  of  the  toYisils ;  and  in  no  less  than  60  per 
cent  of  cases  of  tiibercnlosis  of  the  lung.s  examined  on  the  poht-mortcm 
table  by  this  observer,  tubercles  were  detected  in  the  tonsils  :  Fimdar 
results  had  previuusly  been  obtained  by  Strassmann  and  iJmochowski. 
Many  cases  of  jiharyngeal  adenoids  have  been  proved  to  be  tuberculous ; 
in  some  giant  cells  have  been  demonstrated,  while  a  very  large  ptoportion 
contain  tubercle  baciJH.  Masked  tuberculous  disease  of  the  tonsils 
undoubtedly  occurs  in  the  course  of  pulmonary  tuberculosis  ;  Imt  it  is 
probable  that  a  similar  condition  of  the  tinisils  often  j accedes  the 
establishment  of  the  lung  at!'ection. 

The  suhsef|uent  course  of  the  tuberculous  deposit  difTers  in  no  respect 
from  tuberculous  disease  in  other  regiona ;  caseation  and  lueaking  down 
soon  result  in  characteristic  ulcenition. 

The  .^timf'toifjs  of  tubercidosis  of  the  pTiarj'ugeal  mucous  membrane  and 
of  the  tonsils  differ  in  several  respects  ;  though  many  of  the  symptoms 
are  common  to  all  tid>erculou8  processes. 

The  acute  form  of  the  pharyngeal  affection  usually  begins  with  pain 
in  the  faueial  region^  which  on  examination  is  found  to  be  h\  penemic 


74^  *  sysr£:M  of  medicine 

and  slightly  swollen.      The  soft  palate,  if  the  scat  of  dcpoial,  1 
stiff  and  paretic ;   and  in  the  course  of  a  day  or   two  scrafal  Hmg^^   I 
Binddy-gniy  miliary  tuhercles  are  visihle,  slightly  elevated,  boi obiifliij    I 
below  the  traiishicent  mucoiia  raembrunc.     This  inttiril   hypeneHia  pio   I 
place  to  a  more  or  less  generdl  auiemia  of  the  soft  puikitc^  aa  tbn  tKboda 
increase    in    nuruher   and   coalesce.      Very  six>n    discrf^lo   or  coqAbhi 
idceration    of    the    tidx'rele    occurs,    and    by    siipcrficml    cjtteitfm  tk 
originally  small  aolibiry  ulcers  coalesce  and  form  a  larp  'tjiloletf 

covered  with  grayish  white,  ditfluent^  brciiking  down,  C3i>  _     ^*^ttir,aad 

wnth  irregular  **  worm-eaten  "  or  **  mouse-nibbled  **  margins  witidi  are  Mk 
with  the  surrounding  mucous  membrane.  Fresh  luUrrclea  fMOltvUt 
appear,  ordy  to  piiss  through  similarly  rapid  phiises  of  dcvelofniicfit 

Ere  thi^  the  infiltration  of  the  soft  palite  has  resulted  ta  fiflmcl 
ita  funetiotis ;  consei|uently  the  voice  is  nasiil,  and  Huids  c9Cftpi,lif  tht 
Dose  on  drinking.  I)eglutitioii  becomes  very  painful^  atid  ^xm^m^ 
almost  impossible ;  conseiiuciitly  the  patient  is  unable  to  get  rid  iif  the 
copious,  sticky,  stringy,  mucopurulent  discharges  covering  tlia  |vti^ 
which  aecumidate  and  drililde  from  the  open  mouth,  or  ait»  eiipelU 
by  feeble  attempts  at  hawking.  As  in  acute  mtUary  tuljercsdofli  d 
the  hingfl,  tlie  temperature  i-angea  hjgli,  without  fircsenting  the  beetle 
character ;  but  the  emaciation  and  general  prustrauuri  arc  mort^  rapid 

In  the  more  common  chn>nic  form  the  furuiatiori  of  tuliercli^  i«  \em 
obviotis,  the  ulceration  is  indolent,  while  gtaaulations  and  oinhiltf 
thickening  may  cau^e  it  to  resemble  hipus.  Pain^  wasting  and  frhrik 
symptoms  are  well  marked  ;  though,  of  course,  coucoinitJUit  poli 
disease  will  be  atten<kd  by  the  usiial  clinical  phenomeua. 

Tuberculous  disease  of  the  tonsils  occurs  alone  or  in  association  1 
the  [Kdttiue  deposit.  It  manifests  itself  by  congestion  and  cfilargOMrt 
of  the  glunds,  and  superficiui  ulceration  soon  oei  urs,  the  uloeri  t>caff 
multiple  and  with  irregtdar  ill-defined  margins ;  they  are  covered  witt 
grayish  white  muci>purulent  matter  w^hich  contidns  the  specific  IttcdtiBL 

The  tiiufjfwsis  of  the  acute  form  has  to  be  ma  do  fraiu  dtpbtlmk 
follicular  tonsillitis,  syphilis,  herpes,  and  small  poK  ;  while  the  cbnMot 
variety  nrust  be  tlistinguihhed  from  lupus  and  syphilis. 

The  presence  of  pulmonary  lesions  will,  uf  course,  at  once  snggeit  tlie 
proljid^le  nature  of  the  throat  affection,  nnd  the  chanictensttc  mili4rj 
tubercles  and  superficial  *'  worm-c^ten  "  ulceration  will  sarve  Ui  enduiii 
diphtheria,  syphilis,  and  small -pox :  the  general  symptontA  will  likevvt 
d lifer  from  small-|>ox  and  diphtheria.  In  herfies  uf  the  faiicei^  Ui€  ckir 
vesicles  and  absence  of  severe  constitutional  dislurbance  shiyuM  pnrfdrt 
any  mistake  in  diagnosis.      In  lupus,  ajxart  from  the  rarity  of  't*»t 

faucial  cases,  the  occurrence  of  slowly  forming,  clesir,  ap|  .  ^  lik^ 
painless  tubercles  and  the  tendency  to  cicatrisation  cif  the  cleau  ukm 
should  serve  to  distinguish  it  from  the  irregular  ulcers  of  taberdc 
which  are  covered  with  detritus  and  never  cicatrise, 

Dmiment — In  all  cases  the  attected  tissues,  having  be<?n  cocamiifd 
should  be  thoroughly  scmped  with  a  sharp  curette,  and  lactic  add  > 
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^Kdaily  (20  to  80  per  cent  solution).     In  many  cJises  the  disease  may  l>e 

"arrested,  at  leu^t  temponirilvi  by  tblss  metlKxl,     In  the  iiciite  form  ice 

should  bo  sucked  and  the  throu-t  fr^iquently  sprayed  with  a  solution  of 

■  cocaine  (4  per  cent)  and  menthol  (20  per  cent)  in  adejjsine  oil. 
The    getierai    treatment    should    he    the    same    as    in    pulmonary 
tulKTiulosis, 

Syphilis  of  the  pharynx. — Syphilitic  disease  may  affect  any  part  f>f 

»ihe  fauces  and  pharynx,  and  in  the  more  exfxiseil  regions  cKcurs  in  all 
iitages — namely,  i.  Primary  chancre  ;  ii.  Krythema ;  iii.  Mucous  patch 
(condyloma);  iv.  Superticial  ukeralion  j  v.  Gumuia;  vi.  Deep  ulceration; 
vii.  Cicatrix.  Though  it  is  generally  possible  to  assign  pharyngeal 
syphilis  to  the  su-callud  secondary  or  tertiary  peritjds,  the  etatementa 
made  on  this  point  in  reference  to  larynge^il  syphilis  (see  p.  80G)  apply, 
though  lo  a  le.ss  extent,  here. 

i.  The  primary  sore^  though  dccidefUy  nue  in  this  region,  has  been 
observed  in  a  goml  many  cases,  chiefly  on  the  tonsils,  very  occasionally 
on  the  faucial  pillars ;  for  whereas  the  irregular  suiface  and  crypts  of 
the  tonsil  form  a  ready  moans  of  entnince  for  the  infection,  the  smooth 
unbroken  suriice  of  the  fauces  and  soft  palate  atlbrds  I  rut  slight  oppoi- 
tunity  for  inoi ^illation ;  consecjiieutly,  with  y^x^^  few  exceptions,  the 
essentially  localised  initial  sore  is  encountered  on  the  tonsils  ordy^ 
aud  generally  in  cases  where  the  tonsils  are  already  chronically  enlarged. 

The  affected  tonsil  is  red,  and  the  sore  is  generally  eriwled,  without 
marked  ulceration,  presenting  a  sharply-cut,  welUlefined  margin,  with  a 
small  amount  of  sticky,  gniyish  white  secretion  covering  the  Hnor  of  the 
ulcer.  There  is  very  marked  induratit»n  on  p*ali>[ition,  often  stony  hairi- 
ness. The  sore  often  extends  over  the  whole  surface  of  the  tonsil, 
and  the  submaxillary  glands  are  very  much  enlarged  and  tender  to 
pressure  ;  but  they  do  not  suppurate.  Pain  is  seldom  well  marked 
and  is  often  absent ;  yet  in  some  iust^ioces  it  is  severe  and  lancinating 
in  character 

ii.  Erythema  usually  occurs  between  six  weeks  and  f<iur  months  after 
the  initial  sore,  and  is  generally  coincident  with  ciUaneous  eiythema  or 
the  fjapular  syphilids  It  presents  a  peculiar,  almost  cliaractcrij^tic  bright 
bluish  red,  synnnetrical  hy|»eriemia,  generally  cotdined  U^  the  soft  pahite 
and  pillule  of  the  fauces,  rarely  implicating  the  tonsils,  mth  a  somewhat 
sharply  defined  V>ordcr,  so  that  the  line  of  demarcation  between  the 
hyponemia  and  normal  mucous  membrane  is  ahnost  abrupt.  This  appear- 
ance should  always  learl  to  the  suspicion  of  syphilis. 

There  are  generally  no  symptoms  sufficiently  notable  to  attract  tho 
attention  of  the  patient ;  some  stiffness  of  the  imrts  may  be  observed, 

iii.  Mucous  pitches  usually  appear  about  the  fom-th  month  after 
inoculation,  but^  as  they  arc  remarkably  persistent,  they  may  be 
observed  some  years  after.  While  ordinarily  coexisting  with  a  papular 
cutaneous  ayphilide,  they  often  appear  when  there  is  no  general  mani- 
festation of  the  disease.  Mucous  patches  are  usually  more  or  less 
bilaterally  symmetrical,   slightly   elevated^  bluish  white  patches  on  the 
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fauces,  tonsili^,  or  po«tcrior  wall  of  the  pharynx  ;  they  :irr  .-iii^  r«Ui  »t*4 
slight  coii|;e8tioii  and  sujierficial  abrafiion. 

iv,   SmMM'fii'iiil  ulceration  is  especially  prone  to  occur  r>n  r- 
f  arm  lag   reiiiurk.iblc  symmetrical   kidney-shape*  I   ulcens   with 
white,  ill-defiued  Ixinier.     But  the  ulcemtion    may    lie   Umil^  w  *^ 
postenor  stirface  of  the  soft  palate  and  the  rhino^pharyngeal  ifttet.   Its 
one  of  the  earliest  manifestations  of  secondary  syphiliai  often 
or  accompanying  the  cutaneous  erythema,  and,   like   the  laU4% 
disapjieitrs  very  booh,  wthout  sore  throat     On  the  other  hand,  h  w 
persist  and  be  followed  by  a  more  painful  infl.iramaitory  soro  ibriMt 

V.  Gumma  is  generally  unilateral  and  single,  and  in  the  Aolt  pikta^ 
pillam  of  the  fnuces,  tonsils,  and  particularly  in  the  pjAtertor 
wall  may  apfiear  Jis  a  smotith,  uneven,  rod  or  angry dooking 
covered  ami  surrounded  by  congested  mucous  membrane.  1 1  rarelr  ||h» 
rise  to  much  pain,  and  frequently  to  none  whatever  ;  but  a  m*iim*  of  fiibiB 
and  discomfort  in  the  part  or  a  difficulty  in  deglutition  attr»ct«  tke  i>ii 
notice  of  tlie  patient.  Very  smm  its  centre  hocoraes  yellnvrinh  and  «Il 
and,  p<iin  beini^  absent,  the  gunmia  often  breaks  down  l»efi>Tip  the  pMlMit 
consults  a  mediral  nuin,  when  a  typicfd  deep  cratcnform  ulcer,  with  i5«f 
margins  and  a  baiso  covered  with  sticky  muco-piis  and  d^biiii^  ii  ak«dtf 
formed. 

vi.  Tertiary  syjihilitic  ulceration  is  always  due   to  the 
of  gummatous  defaisit.     In  the  earlier  cases  these  ulcers  am 
in   the   soft    palate,    faucial    pillars,   or  uvula;    but    t 
occurdiig  many  years  after  the  initial  legion  more   fn-n  :  JiflecCitfe 

tonsils  and  posterior  pharyngeal  wall  A  gunjnui  may  furoi  cm  tit 
posterior  wall  of  the  soft  palate  or  in  the  nHso-pharyiix.  In  the  forstf 
case  very  rapid  perforation  of  the  palate  or  dropping  off  of  the  nvtils  wf 
occur  if  the  actual  condition  has  not  l>een  diagnc^ed  and  trestecL  Is 
view  of  the  fretjuently  ptinless  character  of  tlie  affection  it  is  thotilw 
essential  that  the  posterior  surface  of  the  soft  pfilato  should  be  iiii|mMi 
by  the  rhluor^eope,  eBpecially  when  the  anterior  surfiM?e  appcmrs  nrf 
and  infiltrated.  Not  only  may  the  soft  |Kilate  and  u%'uta  c»tnifi(K<^J 
disxippear,  liut  the  destructive  process  may  involve  the  hard  paUU}  m«I 
oj>en  into  the  nasid  passages^ 

vii  Ciwitrix. — Deep  syphilitic  ulceration  is  geriemlly  followvd  Ij 
contmction,  distortion,  and  adhesion  of  the  tissues  involve^]  r  thostbssrft 
piliite  may  l*e  lx>und  riown  to  the  posterior  pharyngeal  w»]l,  moirp  or  lc» 
completely  shutting  ott*  the  rhino -pharyngeal  space  ;  or  the  umU  attf 
l>eeomc  adherent  to  the  faucifd  pillars.  Syphilitic  scans  may  ctft^^n  \m 
recogrdsed  by  their  stellate  or  nidiating  sip[)eaninee  due  to  theooncnctni 
and  dragging  of  neighbouring  tissues  towards  the  former  site  <j(f  the  niwr 
a«  a  centre.  A  sinrilar  process  occurring  in  the  lower  pburyiiic  or 
cesophagM«  may  bad  to  ol»8truction  to  the  passage  of  food. 

Inherited  syphilis, — Inherited  syphilis  affecting  the  pharynx  ptner 
ally  manifests  itself  in  early  infancy  or  at  the  ago  of  puberty.  It  nat 
Assume  the  foiiu  either  of  secondary  or  of  tertiary  lesions,  of  sypluldx 
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^■Catarrh,  erythema  and  superficial  ulceration,  or  giimmjitoiis  deposit  \rith 
^■d^p  ulceration*  8yi)hilitic  catarrh  and  superficial  ulceration  are  geiiemlly 
^^Hpiated  with  a  similar  condition  in  the  nasal  pissages,  giving  rise  to 
^H^mt  is  commonly  called  **snuflles."  Deep  ulceration  of  the  fauces  or 
^Mharynx  is  \QTy  frequently  combined  with  destructive  ulcenition  of  the 
^nasal  hones,  as  hus  already  hceri  described  as  a  consequence  of  tertiary 
^Kmanifestitions  in  acquired  syphilis, 

^B        iJuifjwsis. — A  tonsillar  chancre  is  liahle  to  be  mistaken  for  tertiary 

^■ulceration,  epithehoma,  or  tuberculous  ditieaso.     Frora  tertiary  ulceration 

it  ia  distinguished  by  its  snperficiai  character,  the  etony  hardness  of  the 

I  tonsil,  and  the  large  cervical  bulx> ;  while  the  early  appearance  (in  from 
%vro  to  four  weeks)  of  secondary  cutaneous  manifestations  \vili  always 
Bettle  the  question.  It  is  less  easy  to  distinginsh  between  a  chancre  and 
-epithefioma,  and  very  often  it  is  impossible  to  do  so  till  other  gy]>hilitic 
phenoujena  arise ;  but  the  duration  of  the  affection,  and  the  fact  that  the 
margins  ut  the  ulcers  are  flush  with  the  surrounding  tissues,  which  in  turn 
■re  congested,  will  favour  the  diagnosis  of  chancre.  The  jnitient^s  age 
must  also  be  taken  into  consideration.  Malignant  disease  of  the  pharynx 
hardly  ever  appears  before  the  age  of  ihirtyfive.  Ihe  efl'ects  of  mercurial 
treatment,  and,  finally,  the  microscopic  examination  of  a  fragment  of  the 
ulcerating  tumefaction,  will  tiasist  ua  in  arriving  at  a  definite  diagnosiB. 
Tuberculous  ulcers  are  more  irregular,  they  present  a  mouse- nibbled 
appearance,  tlioy  are  covered  with  copious  sticky  mnco-pus,  and  are 
usually  multiple.  The  enlargement  of  the  cervical  glands  is  less  rapidly 
developed,  ijkud  the  evening  rise  of  temperature  and  increased  frequency  of 
the  pube,  even  in  the  al>sence  of  concomitant  pidmonnry  lesion,  should 
lead  to  an  examination  of  the  debris  for  the  specific  bncilli. 

Mucous  patches  and  condylomata  may  be  taken  for  diphtheria,  from 
which  the  absence  of  constitutional  symptoms  and  the  presence  of 
coexistent  syphilitic  skin  disease  should  distinguish  them.  As  a  rule,  the 
bluish  white,  symmetrical,  opalesiccnt  appearance  of  the  mucous  imtches 
surrounded  by  apparently  healthy  mucous  membrane  is  in  itself  suffi- 
ciently characteristic,  for  the  tertiary  syphilitic  idcer  seldom  causes 
difficulty  in  diagnosis;  yet  the  deep  ulcer  with  foul-smelling  disintegrated 
diibris  sometimes  closely  simulates  a  breaking- down  epithelioma,  from 
which  it  is  ilistinguished  by  the  red  areola  surrounding  the  margin,  by  the 
edge  of  the  ulcer  not  being  raised,  and  by  the  absence  of  the  f ungating 
base.  Tn  doubtful  crises  a  microscopical  examination  of  a  fragment,  and 
rajnd  diminution  in  size  of  the  ** growth'*  under  iodide  of  potassium, 
would  probably  reveal  the  trae  nature  of  the  case. 

A  gumma  is  sometimes  diagnosed  as  quinsy,  especiMlly  when  ita 
formation  is  attended  with  pain  and  febrile  symptoms  ;  or  it  may  be 
mistaken  for  a  fibroma,  sarcoma,  or  carcinoma.  In  the  former  case  the 
facta  that  it  is  unilateral,  little  tender  to  pressure,  not  piinful,  and 
not  inflamed  on  the  mucous  surface,  favour  the  diagnosis  of  gumma. 
Fibroma  is  very  rare,  but  in  doubtful  cases  antisyphilitic  trealment 
must  be  relied  upon  to  distinguish  both  this  and  malignant  growths  from 


gumma.     Biircoma  is  less  rapid  in  growth,   and  proseiiU  a  ii^*rf  ^IAt 
coloured  and  succuleTil  asptct. 

Trratmait — Mucous  patches  which  do  not  dttsppeii^^  »i*o 
syphilitic  remedies)  may  be  |>:iintcd  at  intervals  willi  «.  iQlqtHl  tf 
nitmto  of  sihiT  (20  grains  to  the  ounce).  This,  however,  wQl^fvr 
rarely  required.  Superficial  ulcers  may  be  painted  with  ftolmioi  d 
chromic  acid  (gi^.  x.  to  the  ounce) ;  the  ulcerated  siirfaee  iMiit  |n^ 
vioualy  be  wijved  dry. 

Deep  ulcers  should  be  cleaned  by  a  simple  alkaline  0Uig^  m  ipn. 
and  a  mercurial  antiseptic  gargle  used  afterwards. 

Ciwitririal  stenosis  of  the  rhuio-pharynx  may  require  divtriot  will 
subsequent  dilatation  persistently  repeated  for  a  long  tun*;  at  li 
syphilitic  scars  tend  to  contract  afresh. 

The  general  treatment  of  syphilitic  disease  of  the  pharynx  do»  xM. 
differ  from  the  treatment  of  similar  manifestations  in  the  hiryiuc^Ui  vkkl 
the  reader  is  referred  (p.  811).  The  remarks  there  made  on  the  PtfUMli 
of  avoiding  too  rigid  an  adherence  to  any  routine  method  of  tfodn; 
secondary  lesion  with  mercury^  and  tertiary  lesions  'wnlh  iodint  <€ 
potassium,  apply  with  equal  force  to  s;^^hilitic  diseaae  of  th**  phafjiii. 

Local  treatment  is  usually  unnecessary  ;  but  in  all  syphilitic  ailwtiw 
of  the  phirynx  an  antiseptic  gargle,  such  as  a  solution  of  perchloridr4 
mercury  (1  in  10iiO)>  may  be  used  with  advantage. 

Gouty  affections  of  the  throat — The  so-called  *MitbaPinic  dklhoii* 
is  a  much  more  frequent  cause  of  throat  disease  than  is^  y  1 

This  is  prolwibly  largely  owing  to  the  fact  that  the  thn  > 
in  patients  who  present  no  ifefinite  evidence  of  gout^  or  who  hare 
had  any  acute  joint  inflammation. 

Sifmptoim, — The  throat  manifestations  of  gout  may  aa8tmu»  llieaeiii 
or  chronic  form. 

Acute  gouty  pharyngitis,  tonsillitis,  or  laryngitis  may  ranh  inm 
exposure  to  cold,  or  may  occur  without  any  obvious  local  cause  ip 
posed  persons.  The  affection  may  run  the  usual  course  of  acuta 
mition  of  these  regions^  or  may  yield  abruptly  to  an  ordinary  attack  cl 
acute  gout  One  of  us  (\V.  W.)  obser^^e*!  a  case  of  a  medical  n^uip  wW 
had  had  many  definite  attacks  of  gout  in  which  nocturnal  hTjmgtJi 
spasnjs  were  prone  to  occur  whenever  an  error  in  diet  rencierid  lU 
patient  gouty.  A  similir  case  was  observed  by  the  editor  of  this  work, 
in  this  c  i-^e,  in  a  fine  and  vigorous  but  gouty  man  of  middle  ag«v  tk 
spasms,  whii'h  recurred  at  inter^^als  for  some  years,  wotUd  contptl 
sufferer  to  spring  from  his  bed  in  an  agony :  the  local  Bigna  wer^  i 
very  notable.  The  chief  distincniishing  subjective  »«ymptom  i«  that  i 
pain,  or  spasm,  is  out  of  proportion  to  the  degree  of  in5ammation. 

Objectively  the  fauces  or  larynx^  as  the  case  may  be,  are  nctltdr 
inflame/l  and  bright  red,  the  inflammation,  »ia  a  rule^  being  f^tnkiii^h 
patchy  in  appeamnce ;  the  iriflammation  is  particularly  noticeahla  on  thi 
lateral  pharyngeal  walls,  while  the  uvida  may  be  (Bdematoua. 

The    more   chronic   form   may  be  indistinguisbable    from   oitliiHrr 
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ftliickcning  of  the  latenil  walla  of  the  pharynx,  As  indicative  of  gmit  we 
lay  partieidur  stress  on  lateral  pharyngitis  with  a  sense  of  uneasiness  or 
irnin  on  swallowing  ;  the  ]>ain  njay  he  of  a  darting  character  antl  shoot  up 
to  the  ears.  Small  toi>hi  may  form  under  the  mneous  membmne  and 
n»ay  he  expelled  ;  or  Tiraie  of  soda  may  he  discharged  from  accumulations 
ill  ihe  mucous  membrane.  These  gouty  concretions^  in  exceedingly  rare 
instances,  may  form  on  a  vocal  cord  (as  in  a  case  recorded  by  Yirehow), 
or  ^vilhiu  the  crico-arytjenoid  joint,  ca.using  anchylosis,  A  gouty  in- 
flammation of  such  cbaracXcr  may  produce  symptoms  and  physical  signs 
indistinguishable  from  t!io&e  of  laryngeal  cancer.  In  a  case  seen  by  one 
of  us  (F.  S.)  in  consultation,  thyrotomy  was  performed  by  a  distinguished 
surgeon  on  suspicion  of  malignant  disease  of  the  larynx  ;  but  the  supposetl 
new  growth  to  rued  out  to  l>e  a  gouty  concretion  embedded  in  a  voeal 
cord.  A  similar  instance  came  before  Krishaber  and  Morell  .Mackenzie  ; 
in  this  case  the  laryngeal  disease  disappeared  while  the  jiaticnt  was 
undergoing  treatment  for  gout. 

The  dmgnmi^  of  gouty  titfectionR  of  tfee  throat  is  often  simple  enough 
if  the  peculiar  patchy  aspect  of  the  inflammation  and  the  lateral  pharyn- 
gitis are  noted.  Such  appearances^  es|3ecially  when  attended  with 
unusual  sensitiveness  and  pain  in  the  throat,  should  lead  to  inijtiiry  into 
the  family  and  personal  history  of  the  patient^  and  to  ciireful  investiga- 
tion into  any  constitutional  or  other  local  manifestations  of  the  gouty 
babit ;  in  many  instances,  however,  the  diagnosis  must  largely  depend  on 
the  response  to  suitable  treatment.  On  the  other  hand,  it  does  not  by 
isny  means  necessarily  follow  that  evrry  inflammatory  alfection  of  the 
throat  in  a  gouty  patient  is  itst^lf  of  gouty  nature. 

The  if  eat  mm  i  is  simply  that  siuted  for  systemic  gout,  the  only  local 
treatment  neceasary  being  some  sedative  spray  or  pastil  conudning 
menthol  and  cocaine.  Tincture  or  wine  of  colchicura  (\\x.  to  V^  xxx.), 
with  or  without  hiearhonjite  of  jiotash  or  salicylate  of  soda,  may  be  added 
to  a  tumbler  of  Vichy  water  and  taken  twice  daily  after  meals  ;  in  the 
more  chronic  cases  a  visit  to  some  appropriate  spa  is  highly  to  be  recom- 
mended to  patients  of  sufficient  means  and  leisure.  The  mo  o  acute 
cases  should  be  treated  afl  acute  attacks  of  gout,  ami  in  the  usual  manner, 
the  patients  l>eing  coniincd  to  the  house. 

Under  any  circiunstariees  the  larynx^  if  inflamed,  shoidd  be  rested  as 
much  as  possible,  and  all  sources  of  irritation  renaoved  ;  and,  after  the 
gouty  conilition  has  been  conil>ated  by  appropriate  treatment,  the  treat- 
ment 6uit«-d  to  subacute  or  chronic  inflammation  of  the  pliarynx  or  larynx 
may  be  necessary. 

Needless  to  say,  the  usual  dietetic  rules  for  gout  must  be  strictly 
carried  out. 

Rheumatic  affections  of  the  throat— The  causes  of  rheumatic 
affections  of  the  throat  ditfer  in  no  respect  from  tho«e  of  rheumatic 
affections  occurring  in  other  parts  of  the  hotly  ;  nor  can  it  be  said  that 
there   are   any   distinguishing  characteristics  of   rheumatic  pharyngitis, 
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tonsillitis,    or    laryngitis.      The   very   intimate    pathological 
between  acute  laciuiar  tonsillitis,  peritonsillitis,  and  itcutc:  rb^iBiiUia  i 
now  widely  recognised  ;  but  it  is  important  to  remenib<!r  UttI  %  \up 
proportion   both   of  acute  and  chronic  pharyngitis  and  laryn^tit  n  cl 
rheumatic  origini  for  succe^js  in  their  treatment  will  very  tnocfa  fkimrioi 
a  correct  diagnosis.     Pain,  stiffness,  and  intiamnnation  of  tbo  bsaifm  vbj 
frequently  precede  an  attack  of  acute  rbeumatisra,  and  either  flslnltfl 
are  disregarded  when  the  acute  joint  symptoms  are  manifeftted*     InolUi 
cases  the   throat  symptoms   pei^ist  for  days  or  weeks  willioiii  fnitlv 
development,  and  not   seldojn  recur  regularly  wheiie%'er  iho  pfttkol  b 
e^cposed  to  cold  or  danip.     Rheumatic  intiamniatton    may  ariae  in  aai 
around  the  crico  aryti^noid  joints,  or  directly  attack  the  tntiinfle  mKla 
and  peripheral  nerves,  causing  diffuse  neuritis,  imfmirment  of  nohffitfol 
one  or  both  vocal  cords,  and  in  some  cases  marked  tenderness  to  ] 
The  diagnosis  of  "  rheumatic "   paralysis  of  the   vocal    conlft* 
ought  not  to  lie  inade  until  after  exclusion  of  all  other  posdble 
causes  of  the  palsy. 

Trmttmnt. — It  is  unnecessary  to  suggest  the  general  tr^AUnetit  to  k 
adopted  in  rheumatic  aflVctions  of  the  throaty  for  it  is  dimply  that  ioitid 
to  rheumatic  diseases  of  the  joints.  Locally  a  sedativo  spray,  meh  » 
menthol  antl  cociuno  in  colourless  oil  of  vaseline,  and  other  local  treiUBM 
referred  to  In  the  chapters  on  acute  and  chronic  infliinmmtioa  of  thi 
pharynx,  tonsil,  aiui  larynx,  should  be  carried  out. 

New  growths  of  the  pharynx  and  tonslls*^ — A.  Benrtm  A'e&ftitmt 
— It  is  a^  little  possible  in  the  present  state  of  knowledge  to  a^gn 
any  definite  cause  for  iho  appciirance  of  benign  neoplasms  in  tbe  i 
as  clsewJiere,  with  the  sole  exception  of  dermoid   tumours^  wiiicli 
rare  growths  arc  abnormalities  of  developmctiL 

Benign  growths  are  not  of  frequent  occurrence  in  the 
Papillomji  is  by  far  the  most  common  form ;  the  gniaU»  warty*  setnk  or 
pedunculat^^dj  light  pink  growths,  with  cauliflower  or  granular  msriiee. 
being  usually  attached  to  the  margin  of  the  soft  palate^  the  pilJaFi  of  the 
fauces,  or  the  uvida.  Next  in  point  of  frequency  comes  the  adawm^ « 
hard,  rounded,  sessile  growth  of  slow  development,  covered  with  smootk. 
irregularly  rounded  mucous  membrane  of  normal  appearance^  arising  ii 
the  mucous  membrane  of  the  anterior  or  posterior  surface  of  the  psliUe  or 
in  the  tonsil,  and  often  attaining  a  considerable  size.  Fihroroa  to  Tcry 
rarely  met  with  in  the  fauces,  though  it  is  more  common  in  the  rhtne- 
pharynx,  %vhero  as  a  rule  it  is  attached  to  the  vault  of  the  pharyiUL 
These  tumours  are  somewhat  rapid  in  their  growth,  and  may  biecome  u 
large  as  a  hen  s  egg  or  a  small  orange.  They  are  hard,  rounded, 
and  red  on  the  surface,  and  sometiroes  highly  vascular. 

An  noma  may  occur  as  purple,  nodular,  soft,  vascular  gfoirtllfli  i 
poaed  of  enlarged  tortuous  blood-vessels  held  together  by  a  small  amoonl 
of  connective  tissue.  Calcareous  concretions  occur  in  the  tonsil  t&d 
rarely  in  the  soft  palate,  and,  being  covered  by  mucous  meillbfmii^  i 
swelling  may  simulate  a  growth. 
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lUittftti/ais^  —  Pupilbtnia   often    bears   a  very  strong  resemblance   to  a 

arty  epitbcboiniL      Tbere  is  generally  no  infiltration  of  the  neighboimng 

tissues,  and  no  zone  of  hypenemia  around  the  benign  neoplasm  ;  but  » 

Hiieruseopital    examination   of    the   renioved   growth    should    always    be 

made. 

Fibronia  and  adenonia  are  \'ery  similar  in  aspect  and  consistcnee,  but 
llie  former  are  niut-h  rarer  than  the  latter^  and  develop  more  rapidly. 

rrofffto^iif. — The  prognosis  as  regards  life  is  always  favonrable  ]  and 
he  same  may  be  said  of  the  results  of  operative  inteiiereiicCj  as  they  do 
iot  tend  to  recur  after  radical  removal. 

The  .s7/mj>/*w^s-  manifested  by  all  these  benign  growths  are  mainly  due 
to   mechanical    interference   with    the    action    of    the    soft    jialate,    with 

;lutition  and  phonation,  or,  if  very  large»  ivitb  lespii-utioji  ;  and  the 
iverity  of  the  symptoms  depends  thieHy  on  the  size  of  the  growth.  A 
papillotna  on  the  tip  of  the  uvula  may  give  rise  to  the  usual  syniptoms  of 
elongated  uvula.  Fibroraas  are  sometiniejs  rather  painful,  especially  if 
large  ;  and,  like  any  large  growth  in  this  regiun,  may  give  rise  Lo  a  sense 
of  fulness  and  discomfort. 

Tfy((fmati,  —  A  [Wipilloma  should  be  eiit  off,  and  the  tissues  immediately 
around  the  seat  of  attachment  included  in  the  excised  fKUlion.  An  angiuma 
may  be  removed  by  the  gjdvano-cautery  snare  ;  but  haemori'hage  is  apt  to 
be  considerable  if  precautions  are  not  taken  to  prevent  it.  The  other 
forms  of  gi'uwth  should  not  be  removed  unless  their  presence  occasion 
ineonvenience  or  |hun.  Fibroma,  especially  of  the  rhino-pharynx,  may 
give  considtnible  troulile  in  removal  A  di'scription  of  the  many  surgical 
methods  employed  to  overcome  this  ditiiculty  is  outside  the  sco|k;  of  this 
work. 

B,  Mitii(fuaHt  N^eophisjris. ^Both  earcinoiiia  and  sarcoma  occur  with 
tolerable  frequency  in  the  fauces  and  pharynx. 

The  aiuse^s  of  malignant  grtnvths  in  t!iis  region  are  as  obscure  and  ill- 
definetl  as  are  the  causes  af  similur  growths  occmring  in  other  pacta  of 
the  IkhIv  ;  heredity  iind  lotal  irritation  seem  to  exercise  some  influence  in 
their  occuiTcnce.  Almost  irnarialjly  the  pharyngeal  growth  is  ptimary, 
or  due  to  extension  from  neightiouring  structiues  ;  tnaliguant  disease  in 
this  region  is  very  rarely  secondary  or  **  metastatic." 

The  male  sex  is  more  frequently  attacked  than  the  female  ;  especially 
is  this  the  case  with  Ciiretnomatoiis  growths.  It  is  rare  for  carcinoma  lu 
appear  before  the  age  of  forty,  and  tlie  great  majoiity  of  all  fotniH  of 
malignant  disease  of  the  pharynx  do  not  begin  till  after  the  fifth  decade ; 
sarcoma,  however,  may  occur  at  any  ago, 

Failiohjfiif.— The  mtjThid  anatomy  of  growths  occurring  in  the  pharynx 
does  not  diH'er  in  any  way  from  the  usual  stnicture  of  similar  growths  in 
other  regions.  Primary  carcinoma  cither  occurs  in  the  soft  juilate  or 
pillars  of  the  fauces,  the  timsil,  rhino-pharynx,  or  the  lower  plmryiix  at 
its  junction  with  the  uaophagns. 

If  ariiii ng  in  the  soft  palate  it  generally  so<m  spreads  to  the  timsil,  or 
from  the  pillars  of  the  fauces  to  the  tongue  ;  while  carcinoma  of  the  lower 
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pbaiynx  tends  to  involve  the  larynx,  so  thai  it  is  oftfrn  impfflwiUi  % 
lic^fine  tho  seat  o!  origin.     The  growth  presents  an  niifn^ii  turbce  lai 
BOOH  iilcLTatoa.     In  its  earlier  stiiges  epitheliomn   iisuuUy  »pp6an  »  » 
wart-like  gmwth  siirronnded  by  hyperaernic,  inBllnited  tbcsue.     Alimk 
grows  nitlier  slowly,  hut,  as  it  attains  .1  fonsideniMe  siatt*,  it  mpidlT  i|nd^ 
involving  sunonrvding  stmettires  in  all  directions.     The  growth  iMMtiBB 
foitnti  a  liu'gts  tumour ;  but  in  other  cases  it  soon  begins  to  brenk  dowiiii 
tlio  centre,  the  ulceration  extending  latendly  as  well  a«  iit  ilepdiv  fc*A 
nodules  forming  in  the  immediate  neigh lx)iirhoofl  of  the  hiunl,  eUtmiol 
margin,  soon  to  be  included  in  the  ever-advancing  iilotMntuiti.     The  \mm 
of  the  ulcer  i^  covered  with  muco-pns  and  brejikiug-«!owD   UMHe,  Si  tht 
midst  of  which  uneven  ridges  of  the  growth  and  uleenUlttg  nodnki  m 
seen  ;  hut  no  granulation  tissue  is  formed  and  scarring  never  tAhei  |ibai 
1*ho  glands  of  the  neck,  and  |xirticnlarly  those  under  the  angle  ot  thi 
jaw,  arc  soon  extensively  involved,  whether  the  growt.li  arise  in  thr  basm 
or  rhino- pharynx;    when   the  larj'ngo -pharynx  and   cvsopha^n^  ^^'^  ^ 
primary  seat,  the  cervical  glauiis  are  not  so  mpidly  iniphVateiL 

The  varieties  of  sarcoma  met  with  in  the  f:iuces  and  phAftai 
comprise  lympliosarcoma,  round-telled  j*iircoma,  mixed  round  i\\v\  i^ptwfi^ 
eelled,  spindle  celled,  alveolar^  melanotic,  and  myxo*sArcx>ma.  Lym|(ki^ 
sarcoma  i:^  iiroh.alily  the  most  c^imnion  variety,  and  Mr,  BoUin  bi 
suggested  that  a  cormection  prolwibly  exists  boiwrrn  thi«  form  «l 
growth  in  the  fauces  and  Hotlgkin's  disease;  and  that  in  safsi<^  mmi 
the  pi-imary  lymphoid  dejjfisit  oeeurred  in  the  faucial  lympltatie  \%»Xkt^ 
While  it  is  beyond  dis|mte  that  many  eases  of  sarcijnia  of  the  fAiira 
and  tonsil  display  a  mild  malignancy,  anil  that  instanoeB  occur  in  whidi 
the  f.iucial  lymphoid  tissue  becoujes  involved  in  the  csoiirse  of  HtMigim'f 
disease  \*^iMh  p.  r»79]»  it  is  most  unusual  to  see  the  latter  afTectiun  fuUowiiii; 
the  apjjc^iranee  of  sarcomatous  growths  in  the  fauces.  Kundml  kw 
observed  Ijnipho  sarcoma  in  two  cjises  of  pseudodeuk^pniia  ;  Chiari  state* 
that  1cuk:emia  and  pseudo-leukiemia  are  distinguish«»d  from  ljriD|ihO' 
sarcoma  of  the  throat  by  the  infection  of  the  lymphatic  glands  of  ike 
whole  body  as  well  as  of  the  spleen  and  liver.  Sarcoma  ^tdwi  mmt- 
what  rapidly ;  aiyl  when  the  gn» wtb  hiis  attained  any  size,  Ihe  nttwooi 
mcmhmne  covering  it  is  succulent  and  bright  red  in  aspect,  and  il 
infiltrates  and  dis[>laces  the  neighbouring  structures.  It  \n*^iiA  in  tW 
tonsil,  or  in  a  lymphoid  follicle  of  the  mucous  membrane  of  iIn?  wrft 
palate,  pillars  of  the  fauces,  or  rlii no-pharynx.  It  is  less  hani  than 
epithelioma,  and  sometimes  is  soft  and  gives  the  sensation  of  x  cyst  '"^ 
abscess.  The  rate  of  growth  varies  a  good  deal ;  in  some 
remains  localised  for  a  considerable  |>eriod^  or  for  a  time  may  ^1% 
in  size.  It  spreails  hy  extension  to  the  neigh boin*ing  regiofia^  and 
generally  involves  the  deeper  tissues  behind  the  angle  of  thejiir^aai 
to  cause  large  swellings  in  the  neck  ;  sarcomas  in  the  fauiv-s  or  tonait  *» 
the  contnvry,  not  iTifretpK'iitly  remain  distinctly  local iscH]  and  nior«  or  Irsi 
oncapsuled  for  a  long  time,  and  then  it  is  only  when  they  extend  bcyctjrl 
the  limiting  capsule  that  they  increase  rapidly  and  involve  ueighbouring 
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stnictures  and  glands.  Ulceration  does  not  occur  very  early ^  and  when 
il  dues  it  \^  U!suJtlly  superficial,  and  hiKmonhage  very  slighL 

Lyni  pi  JO  sarcoma  of  tho  throat  is  a  rure  aifectian,  ami  generally  occnrs 
in  niiddlo-iij^ed  men.  O*  fhiari,  who  has  made  a  special  etudy  of  this 
variety  uf  [pharyngeal  growth,  stiitea  that  it  arises  either  on  one  of  the 
tonsik  or  in  the  lymphoid  follicles  of  the  soft  palate  or  rbinopharynx  ; 
or  the  lympliatic  glands  of  the  throaty  mostly  on  one  side,  may  be 
attiicked,  and  from  them  conical  tnmonrs  may  grow  towards  the  throat, 
causing  more  or  less  lULiTowhig  of  the  space.  Lynipho-fsarcoma  appears 
either  as  a  definite  tumour  on  the  tonsil  or  as  an  infiltrating  growth;  in 
either  cjise  ulceration  and  lireaking  down  of  the  surface  8m>n  occnr. 

Thus  the  larger  tunnmrs  or  the  fiat  complex  of  smaller  growths  hreak 
down  or  snppurate.  The  resulting  ulcers  may  heal  partly  oi*  entire lyi 
and  even  deep  Bcar.^  may  be  forme'l  ;  yet  soon  fresh  points  of  ijifilliation 
appear  on  the  edge  of  the  old  uleer,  either  as  yellowiiih  marr*nw  like 
nwhdes  or  eimply  as  diffuse  thickening.  In  this  way  the  process  spreads 
superlicially.  Sometimes  the  degenemtion  and  the  break  ing-^j own  pro- 
fess are  accompanied  by  felirile  dtsturliance.  Like  other  forms  of 
sarcoma,  tlie  lynipho  siircoraatous  tumour  may,  t-emporarily,  diminish 
in  61  ze, 

S^mpif^ms. — ^Carciiioma  of  the  fauces  is  usually  accompanied  hy  pain 
of  gradual  onsets  increased  but  not  induced  by  deghitition,  ami  lancinating 
in  character,  darting  up  to  the  eani.  Salivation  is  often  present.  The 
voice  becomes  throaty  or  nasal  in  cpiality.  A  large  growth  may  produce 
considenible  dysphagia.  Dilheulty  in  swallow i fig,  imlecd,  is  often  the 
earliest  am]  most  ntarked  symptom  in  growths  oecti]*ying  the  laryngo- 
]>harynx  ;  obstruction  to  nasjd  respinition  and  a  s«mious  nmco  purulent 
dischiir'ge  ocevu'  rather  when  the  rhino-pharynx  is  tho  seat  of  the  disease. 
The  l>reath  becomes  fcetid  when  tho  tumour  lireaks  <!own,  and  cachectic 
symptoms  are  seldom  long  delayed.  In  sarcoma  and  lympho  sarcoma  the 
sy^mptoins  generally  consist  chiefly  of  mecharncal  obstruction  to  respiration 
and  deglutition,  and  alteration  in  the  <juality  of  the  voice.  I'ain  is  not 
usually  a  marked  symptom,  thtmgh  gencndly  noticejvble  when  superficial 
ulceration  Ijms  occurred-  With  the  further  progress  of  the  growth  deep 
ulceration  with  foul  muco  purulent  discharge,  qniekly-increasing  extension 
of  the  disease,  |min,  h*s3  of  appetite  and  geneml  weakness  become  manifest, 
and  the  p^itient  then  nipidly  sinks. 

Ih'fffimsis.^The  differential  diagnosis  of  these  forms  of  malignant 
growths  often  prt^sents  msiny  difficulties :  firsts  in  distingni^hing  between 
the  ditferent  varieties  of  malignant  growths,  a  jxiint  of  imjjortance  as  re- 
ganls  prognosis  and  the  advisaliility  of  openitive  interference ;  and, 
secondly,  in  distinguishing  them  from  benign  growths  and  various  infective 
diseases, 

CJarcinoma  diflers  from  sarcoma  in  the  early  onset  of  pain,  its  irregular 
surface  and  infiltrating  cliaracter,  and  thenipid  seeondaiy  infection  of  the 
neighlmuring  glituds  ;  early  fixation  of  l:he  lower  jaw  ami  the  early 
appearance  of  cachectic  symptoms  being  in  favotir  of  carcinoma.     The 


growths  are  usually  hartler  on  palpation,  palo  pink  or  even  Mutch  lakii 
colour,  ami  are  ^urrou ruled  with  a  well-tDarked  areohi.  lUcemtiqa  mi 
hfemorrliage  occur  early  ;  the  margin  of  the  ulcer  is  uloemied,  Wmi,  ul 
irregular,  and  the  floor  k  covered  with  chiiractoristic  cAttliHower  %cf7B^ 
tious.  A  sarcoma  is  softer,  i^iuoothcr,  and  more  BUcciileut  in  sapKl^  dnnmi 
with  light  pink  or  yellowish  pi  ok  mucuus  uu- mbraiie.  aiifl  iilt«ili«« 
often  delayed.  The  uleemtioti  teuds  to  remain  suptri  ficial.  Iiut  wbittAi 
growth  does  bre^k  down  there  is  a  copious  ^crction  of  ichuromt  niiii  pa 

Lympho-sarcoraa  differs  from  sjircoma  and  careinottia  tn  ika  tko* 
arise  us  more  or  le^  globular  tumours,  the  ulceratioo  of  wbieh  •kuvtlai 
tendency  to  sprcud  on  the  surface.  The  lympho-flaroomalocH  niat  k 
thickly  covcrc*d  with  ichorous  pus,  but  the  flijor  showa  no  €uMmm 
excresL-eMces.  Moreover,  the  lympho-sarcomud  »»bow  gmiter  leiHiiB^  li 
diminution  ;  and  the  ulceration  often  heals,  at  any  nitc  for  atta^ 

In  all  forma  a  microscopical  examination  of  remo%'ed  fnigBMaila  of  lb 
growth  will  generally  decide  the  ({ue>stion  of  diagtiosis  ;  but  it  10  mcumn 
to  proceed  in  this  research  ^rith  great  cautiiMi :  fii^t,  we  miiflt  «iblib  a 
piece  which  includes  the  deeper  tissues  of  ibo  tumour,  for  foperial 
portions  may  only  show  normal  or  inHiininu*tory  tiii^^iie  without  eridfKt 
of  m;ilignancy ;  and>  secondly^  we  must  distinguish  betweca  tk(»  viiMp 
of  carcinoma  which  closely  resemble  sarcoma. 

The  diseases  most  likely  to  he  mistaken  for  maH|;nant  gnywAvuri 
conversely,  are  chronic  hypertrophy  of  the  tonsils,  tomulhtsft,  hmpi 
growths,  syphilis,  tulMnx;nhjsi>i,  Inpus,  diphtheria,  and  chronic  reUofhmp' 
gciil  abscess.  Chronic  hypci'tjtuiliy  of  the  tonsils  is  almtioii  taf 
bihiteial,  and  is  es^^entially  a  disease  of  early  childhixxl  and 
and  although  etdarged  tonsils  dating  from  child htxK]  may  persifl  I 
out  life,  yet  an  enlai^oment  l»eginning  in  an  uduit>  especial)/  if  \ 
mtist  always  be  regarded  with  grave  suspicion. 

A  sfircoma  may  be  mistiiken  for  gimima,  and  especially  for  •  j 
which  kwks  ycHowish  and  manow-Iike  just  before  breaking  doim  .  tbconlf 
trustworthy  distinction,  indited,  consists  in  the  failure  of  ftyphdttM:  Iari^ 
cation.  An  iilceratitig  sarcoma,  especially  if  utceratioti  be  attcmlfiJ  vi&b 
feVjiile  disturbance,  may  resemble  acute  tonsillitis,  or  peritoii&illitk;  lioi  tie 
more  gradual  onset,  slight  constitutional  disturbance,  and  abeeDoeof  aniU 
piin  or  tenderness,  would  serve  to  distinguish  tbeet?  iiffcctiiKift  apiit  fnoo 
the  Mspect  of  the  growth.  Sometimes  an  ulcerating  asircoma,  and  tDOtft 
especially  a  lymphosiircoma,  is  covered  with  a  thick  layer  of  Bnm^foi 
which  may  simulate  diphtheria  or  syphilitic  td*  oration.  The  pnsBcomd 
fresh  nmlules  of  gn>wth  around  the  margin,  the  sba^n^  of  the  ulecr,  mA 
the  fact  that  it  h  always  single,  together  with  the  grneril  cooditioo  and 
freedom  from  alluniiinuria  and  from  characteristic  bacilli  in  a  cubofti 
would  point  to  a  nialiL'nant  growth. 

Sy|jhilis  is  more  likely  to  be  diap^nosed  when  a  malignant  ptyirib  hai 
undtMgone  extensive  breaking  down  with  deep  tdccrat ion,  Xtrf  <4tm 
only  a  microscopical  examination  of  a  removed  fragment  and  tlie  idniQ*^ 
tration  of  iodide  of  potassium  will  settle  the  question.     Yet  it  it  nlwip 
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|im|>ortant  to  rcmemW  that  a  temporary  sul>jective  ameliomtiorij  aiiJ 
even  a  tnuisient  diminution  in  tho  size  of  a  malignant  growth,  raaj  he 
produced  by  tlic  exhibition  of  imlido  of  potassium.  Too  mnch  stress 
ought  not  to  he  laid  on  the  history  of  w,  syphilitic  atlbction,  or  evidence  of 
^  old  syphilitic  scars,  and  the  like  ;  for,  on  the  one  hand,  in  syphilis  a  history 
of  infection  is  often  iinohtainahlc,  and  on  the  other  band  malignant  disease 
not  infrequently  occurs  in  syphilitic  sniijects. 

The  peculiar  apple-jellydike  nodules  of  infiltration  aroiind  Itipns  iilcera 
should  prevent  an  error  in  diagnosis  aa  regards  this  diseiise. 

Similarly  ulct^rating  sarcoma  may  bear  a  strong  resemblance  to  tuber- 
culous ulceration;  more  especially  ia  this  true  of  lympho- sarcoma. 
Tuberculous  ulcers  are  more  superficial^  have  mousenibbled  edgcs^  and  are 
usiiidly  nndtiple.  If  no  concomitant  puhnonary  symptoms  are  detected, 
the  examination  of  the  mncopuniient  secretion  will  reveal  the  tubercle 
bacilli ;  while  the  fret|uent  pulse  and  nocturnal  rise  of  temperature  should 
lead  to  a  suspicion  of  this  disease.  Of  course  the  presence  of  pulmonary 
tiiherculosis  docs  not  exclude  the  possibility  of  a  malignant  tumour  in 
the  pharynx, 

A  warty  cpithcliomatoiia  growth  on  the  fauces  may  closely  resemble 
a  benign  papilloma  ;  yet  it  dificrs  from  it  in  growing  from  an  indurated 
bfise,  and  in  being  surrotinded  by  a  zone  of  hyperiemia  and  infiltrated  tissue. 
Similar  points  of  distinction  serve  to  diflerentiate  malignant  growths  and 
fibroma  ;  but  a  sarcoraa  may  api>car  so  truly  benign  in  aspect,  in  rate  of 
growth,  and  in  t!ie  alisence  of  any  enlargement  of  neighhouring  structures 
and  glands,  that  the  only  means  of  diagnostic  distinction  may  be  in  a 
inicrosco[>ieal  examination  of  a  reniovetl  fragment  (the  possible  sources 
of  error  will  be  fully  discussed  in  the  chapter  on  malignant  disease  of  the 
larynx,  p.  839).  The  same  difficulty  may  arise  in  the  distinction  of  the 
rarer  forms  of  l>enign  growth,  such  as  adenoma,  and  malignant  growths. 

Chronic  rctruph;iryngcal  abscess  occurs  in  an  unusual  site  for  sjircoma, 
and  presents  a  smooth  swelling  which  fluctuates  on  digital  exploration, 
and  is  Bometimos  associated  with  cervical  cnries.  Aspiration  of  the 
tumour  wouhl,  of  course,  rcvexd  its  true  character  at  once. 

Pmifmtsit, — The  prognosis  of  carcinomatous  growths  in  the  pharynx  ia 
very  grave.  To  this  statement  an  exception  ma}'  be  made  in  the  case 
of  small  warty  growths  which  appear  on  the  soft  palate  or  uvula,  and 
which  miiy  l>e  ra«lie:dly  extirpated  in  an  early  stage, 

A  siuenma  occurring  in  the  fiinccs  is  a  more  hopeful  affair,  especially 
the  less  rapidly  growing  spindle-celled  variety  and  the  lyrapho-sarcomo. 
These  growths  Tnay  remain  encapsuled  for  a  longtime,  so  that  a  relatively 
favourable  prognosis  is  justified  when  secondary  extension  is  slow  to 
appear,  inasmuch  as  a  radical  operation  is  often  completely  successful.  It 
is  hardly  neces?^ary  to  sav  that  any  form  of  malignant  grow^th,  especially 
in  a  region  Sf^  difficult  of  access  as  the  tonsils  or  fauces,  not  to  mention 
the  rhino  [iharynx,  is  pecidiarly  grave  j  but  on  the  other  hand  there  ia 
too  great  a  tendency  to  overlook  the  fact  that  many  recorded  cases  prove 
that  a  radical  operation  has  been  completely  successful,  especially  of  late 
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years ;  and  from  personal  experience  we  would  emphaAifie  the  iiDfartJKi 
o!  not  regarding  malignant  disease  in  tbis  region  as  ituraj-iAbljr  T 

TrmiHmd, — From  a  therapeutic  standpoint  the  imiKirtMioo  of  orif  1 
diagnosiB  and  early  radical  removal  of  malignant   growths  cmimot  bt  ym\ 
strongly   emphusi^ed  \  for   once   the  growth    hits    exttitidtrd  beyond  fb 
stnictures  whieh  permit  of  complete  remoMil,  or  baa  alfeclcd  tlM  nc^ 
bouring   lymjihatits,   it   is    hardly  possible    to    hope   for   laitiDg 
whereas,  as  baa  already  been  stated »  early  and   complete  ext 
especially  of   late  years — has  produced   most   lirilHant  and 
results.      In  considering  the  advisiibility  of  attempting  am' 
the  Rurgeon  will  be  guided   rnit  only  by  the   sitiiatioti  an*  I  r.i -^ 

the  growth,  but  also  iiy  the  fnirticiilar  variety  of  malignant  tummir  to  W 
dealt  with  ;  for  an  onciipsided  or  well-defined  sarcoma^  especially  if  it  hri 
lympl  10  sarcoma  or  a  sjiindle-eelled  sarcoma,  may  be  permanently  l 
although  a  siitular  procedure  in  the  case  of  encepbaloid  caooi 
probably  be  unsiicce>sf(il. 

The  clmice  lies  between  removal  through  the  mouth  hy  the  luifc. 
snare,  or  eersiseur,  and  lateral  pliaryngotomy.  Onts  of  us  (F.  ?v>  bi 
seen  several  very  successftjl  cases  of  early  operation  from  the  tmukk. 

It  is  im|iossihle,  however,  to  lay  down  ndes  for  guidaixioe  io  ffwy 
case  ;  each  has  to  V)>;  judgcfl  on  its  own  conditions. 

On  the  other  hand,  growths  may  require  partial  removal  wbtD  tk«t 
is  danger  of  suffocation  or  difficulty  in  swallowing ;  and  phuTDgnl 
or  oesophageal  constriction  may  necessitate  gastroetomy  or  lateral  «» 
phagotomy. 

When  a  radical  operation  is  impossible,  or  has  been  followed  ly 
recurrence  of  the  growth,  all  that  can  be  done  is  to  mountain  the  pidcai'» 
Btrength  by  nourishing  diet  and  suitable  tonics,  and  to  alle%iace  pain  fcy 
opium.  Ulcerating  growths  should  be  cleaused  with  oatiMptie  wfO^ 
and  gargles. 


VISEASES  OF  THE  PHAKYNX 


750 


The  following  Uible,  compiled  hy  one  of  us  (W.  W,),  Bummarises  the 
tnAin  jKjints  of  distinction  between  several  of  the  diseases  of  the  pharynx 
A3id  fauces ; — 


CaRT'INOMA^ 


always  an  cfkxXy  ■yniptoiiip 
ftitil  ytk\n  it  euiiHtdeimlik  and 
prrHiaitertt^  but  of  kthiIiuiL 
«iii!i«t,  Iurnfii«<*fl  |ifiln  on 
swallow  in;;  b**roui«»  ao  grr-at 
wi  to  firweni  the  patleui  tak* 

fkiliva  acctnnulates  in  tbe 
mouth. 

Early  and  woll-nitirkp'l 
ca^^hctla,  luid  ni^id  lojiii  or 
H«k. 

PKvntnt  Figns. — Cnrrlnoma 
ml  way  M  pn^sfiiU  an  *titftiK«' 
UlJ^tit  witli  su^irdlciiil  irrtgu. 
laritytif  *nrfnc«,  whwh  talljfhl 
pink  or  btuiMh,  and  itoon 
ulcemt«^  wUh  gnmnlar  (!«' 
sared  surfncfi,  liard  elevatM 
niarji^ti,  gf-neml  eartilAKlnnii<) 
tianlnrui  and  (lx(Hln**ii>«.  LU- 
Cf  nit  lull  not  mry  dff|jr**iise*l, 
I'ovf^nsd   with   lutid    muco- 

Early  ^nflUratlnti  ©f  nelsli- 
bouritij;  ^laniU, 

Hauii^rrhn^a  fnHjiifijt  And 
oftcif)  prufus«t  a«/iu«ftini(M 
ftUl. 

G'*n«ally  iitdlatcmL 


BAlicoJirA. 


pain  In  di>}^1iTh'tinn,  Btinie- 
tfnir*  very  aUf^ht,  and,  until 
ulceration  occujit,  is  chiefly 
mctiliauicaL 


Saliva  B«cumti],atfi  and 
dnlphl«'A  fii>ni  Hit?  month. 

Lit^ft  of  fieiili  geticrally 
rB|jld. 

PhjfHml  5ffmj<.  —  Sarromfi 
attaiuri  run&.jilt*ml'hi  dinien- 
nkmt  befure^  ulctMtitiui]  t'i>iii- 

fteahy-btokilUKi  Knd  Knit,  Bur- 
rounded  by  &  wuM-iuaxkcd 
I  bright  re  I  areola. 
I  BprwiiU  Uy  m'tghbonrlnR 
.  regiona  and  fxt<'itmllv  to  the 
I  ijeck, — Ksijwlally  niL\tU}  !•*  I  lie 
I  f\t<rnnloii  of  rouutJ-ccUiMl  aar- 
I  eotii.ata. 

I      Hn"niorThafr    la     rrcquvnt 
I  niid  K{>itii-tliiri«^H  TntaK 
Geiitr.tlly  nnalaleml. 


SvpniLia, 

ff#«nti4i«l^  «.Il4  T»TtliMT. 


Sumjitona, — Often  no  jiaiti 
whaUevpi,  Aod  swatlonhiK 
oilf>.u  difllcult,  n«t^er  iinpos- 
alble.  Wa^Ntlh^  and  caebc^xla 
la  proportion  in  th*^  itifllcdlty 
in  Lakiuj;;  nourishment^  and 
not  v<  ry  proaouiic«d.  No 
uJliriitian. 

In  aecondarv  nyphllls  of 
the  touafb  and  fauciw  tliere 
la  ji^'n^^r^Uy  btlnlrirul  de]Mi>sit; 
of  luuciiiiiK  {juU'he''  and  Mi[*^r- 
flclal  ulo  .atji.M.  vitb  well- 
luarketl  ;  Iri. 

Inter'  rh««  ton- 

iHf  or©  alT^'etiMl 

by  a  deep  i>L'rfLmi.lin,p  nlrer. 

ThB  margins  nf  tin;  nlrrr 
are  oru^i^  nnderinln*-df  and 
O^erhanx  the  drepA  y1  ng  ii  leer, 
the  fl»>r  of  which  is  curcretl 
with  necrotic  tisane. 

The  «ytof«athet  c  plandnlar 
enlarK*»iiiriit  is  alight,  and 
nut  painful  a*  in  win<"er. 

Hit^uionha^e  aligUt  or  ab* 
sent, 

Tlie  rsplrl  \mpPOrpnii*nt 
Uii '  1  **r  an tJ  a y  ph  1 1 4 1  c  rp I  MtKjiei 
la  alwayf  a  valuable  aigu. 


CnAKCBE. 


i<iun 
littltt 


funrtional  tSyfu^owu.— Tlie 
tint  HyiiiptoMi   IK  a  Ht]njj;iuK 

in  in  tic*  toniiil,  but  with 
ain  on  swalttri^ii  g, 
whirh  is  nev^rsindifficnlt  uh  in 
rancer  or  in  tertiary  xyphitiA. 

Cancer  otrora  in  late 
niiddl(Y  life,  bnt  Kiircarnn  iti*iy 
also  itwcnr  in  tbe  y-nnj;;; 
chancre  geuerally  In  young 

■AJUlt& 


rh}fitical  Slifn*. — TliB  aur- 
fae»^  in  v<*ry  red,  but  there  ia 
alMuy^u  WLdUlelliitd  erusion, 
M'ith  Mhuiply'^cut  margin 
fr*mi  thec*niinietj.L"*'nirLl,  In- 
duration  i»rt'Vfn  atony  Ininb 
nthn.  The  fiinbniaJLilliary 
glattdH  «arty  etjlargfd. 

Likf*  caiic»*r  and  tprflnrj' 
pyphdiet,  a^d  nnlikt;  afcond^ 
arv\  it  In  uniklr^mL 

N'o  Itirinorrhage,  only 
strfAk*  of  blooiL 

No  eiMAriation,  wirly  ap- 
p<ar  Alice  of  anotnjidary  raKli, 

Rr' ponds    well    to    Ireat- 


TtJIWRCtrUlt^a  UtCERATtON. 


AcDTE  Tostaiixma. 


SyiApfowu.  —  Swaliowinfi;  is 
always  very  iiainfnl,  and  l<i>!* 
of  fifwb  rapidf  with  iKicturiial 
T\Aii  of  teiM|*ratMro,  and  a 
geneml  uelli-inarkt'd  (uitFT- 
ciiloua  cachextu  ii*  al*^ayH  pi  e- 
*i*nL  n»**re  i.s  Mrly  ai«d  i 
rapid  Innltratirm  of  the  {padA 
around,  vllh  very  early  tenob 
riicy  lor  ftnidji  to  letnm 
thrnngh  the  uosie  on  awal^ 
I'jwihg. 

}  'h  xtnicnl  .***  (Ttti-  —  fl  eTiP  rol 
lalkir,  with  dinnne  iidiitni- 
nan  of  the  B^4^ctl»d  r^-gs'  i^ 
Early  jmij^rtkcial.  Irregular, 
nkOus«  -  ni  Wiled  Hk-vnaion, 
with  pray  d<  bris,  Im  the 
earlirr  iHtanieH  the  d#^|»o»it*  of 
ndllary  toi*icl»H  arn  very 
chamrberiMtlc  ;  theiMi*  T«le»»r  te 
nml  criah^tre.  No  indanjioa- 
torv  ar^ilii, 

Hitiuurrtiage  gcnemUy  ab- 

ft€Tlt> 

U  anally  eoncnmttatit  dis* 
ease  of  larynx  and  lung*. 


Patn  very  niarkt^l  trnn*  the 
r4i»oin«inceinenl,  grtait  tf'O* 
drrnei)<tand  difllcolty  inawai- 
lowinjf.  Oeno rally  wjuie  ri*e 
in  teiHpiratnre.  UMOfllly 
tHith  tooHilH  »flW!ted,  Hiougk 
one  after  the  otb«n 


rhyHatl  Siffna^ — Character- 
Istir  jefliiejMi  and  inthiinnia' 
tory  inlUiratiiMi.  lacunar 
extidation,  Injt  no  nk't-ralion. 
May  pTTiceed  to  Ki3]ipurati'*n. 

t'Aroftt"/  itbwcesj»  of  lh«'  tonsil 
may  lie  dia^T»o^ed  by  ixicision 
and  diaciharg«  of  ptia. 


Eespotida   well    to    treat- 
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Pharyngeal  Neuroses. — (a)  Motor  Neuroses. — The  molar  fttumi  d 
tho  pbaryiLX  may  be  couveiiiGrttly  divided  into  spasmodic  oeorois  nd 
paralyses. 

SptWfi  of  the  pharyngeal  raiiscles  is  nearly  always  m 
didonler.  It  is  a  rare  arteetion,  interfering  with  deglutition, 
met  with  in  nervous  and  hysterical  patienta.  It  may  occur  in 
with  various  aeut^  irirtammatory  proceases,  such  a»  acute 
Spasm  of  the  pharynx  13  a  prominent  symptom  in  bydropbobia,  am!  k^ 
l>een  observed  in  a  case  of  cerebral  tumour.  Courmont  records  a  om  d 
tonic  spasm  in  tabes.  Clonic  spasm  of  the  levator  pr«iati  ginsriieidi 
peculiar  clicking  sound  audible  to  the  patient  and  those  aroimil  Tk 
cause  is  ol)8cure  ;  but  by  some  observers  it  is  regarded  as  a  reflox 
and  therefore  any  possible  source  of  irritation  should  l>e  remoired. 

In  some  eases  local  application  of  the  galvanic  current  lias 
useful  in   relieving  spasm.     When  due  to  hysteria  or  assodau 
neurasthenic  constitutiumd  states,  nervine  tonics,  rest,  and  change 
are  indicated. 

Parait/m. — ^The  experimental  results  of  Horsley  and  BaeTor  ahov 
that  the  soft  palate  and  uvida,  the  levator  palnti  and  the  |iliaf)'uprf 
constrictors  are  innervated  by  the  spinal  accessory  fibres  in  the  pbaiyafal 
plexus,  and  not  by  the  vagus.  The  tensor  palati  is  supplit'd  l>y  t^  iftk 
nerve.  Thus  paralysis  of  the  soft  palate  may  be  caueied  by  cetitnU  ^a\f 
lesions  involving  the  spinal  accessory,  or  by  jieripheral  neiiritii  larf 
pressure  on  the  nerves  to  this  region,  or  the  paralysis  may  be  myopitluc* 

The  |xiralysis  is  generally  unilateral,  but  may  be  bilat^raL 

Paralysis  of  the  palate  from  bulbar  disease  may  be  dtie  to  acoliar 
chronic  myelitis  involving  the  spinal  accessory  nuclei,  io  bulbar  apofikxy 
or  embolism,  to  tumours,  or  to  iKisikr  meningitis. 

Acute  bulbar  paralysis  is  characterised  by  the  sudden  o^set  of  pit 
ness,  headache,  and  sometimes  vomitings  with  unsteadiness  of  gtit,  bm 
with  no  loss  of  consciotisness.  The  voice  becomes  na$al  and  thick,  sad. 
the  lips  and  tongue  being  involved,  articulation  is  didlcult.  Tfci 
dysphagia  increases,  and  finally  respiration  becomes  irreguUr^  and  tht 
pulse  small  and  frequent  from  the  progressive  implication  of  tlie  variav 
bulbar  nuclei. 

Chronic  bulbar  or  glosso-labio- laryngeal  paralysis  generally  begins  h 
the  totigue  ;  then  the  lips,  velum  palati,  and  pharyngeal  constrietors 
involved ;  and  very  often  the  abductors  and  internal  tensora  of  the  »ii 
cords  likewise.  Speech  becomes  nasfd  in  tone,  articulation  very  impofee^ 
and  swallowing  very  difficult,  and  liable  to  result  in  the  foexl  pasdne  ii 
the  larynx.  The  vago-accessory  nuclei  being  concerneii,  the  piuut 
often  persistently  frequent,  respiration  may  become  shallow  and  liTegtilir«. 
and  attacks  of  periodic  dyspnoea  are  not  uncommon  towards  the  c»4 
Untlatend  f)aralysis  of  the  tongue,  palate,  and  larynx,  first  described  h? 
Dr.  Hugh  lings  Jackson,  is  of  speciid  interest  from  the  light  it  throwi  oe 
the  innervation  of  the  soft  palate  ;  in-ismuch  as  it  implied  that  tht 
innervation  of  the  organ   is   supplied    by   the  accessory   in 
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with  tho  experiments  to  which  we  have  referred  above.  Moreover,  in 
several  c^i^cii  the  trapezius  and  sterna-mas  to  id  were  also  paralysed,  and 
thus  both  bmnches  of  the  accessory  were  affected,  whilst  there  was  no 
symptom  pointing  to  an  aflTection  of  the  vagus. 

Fust  fjipluheritic  neuritis  is  the  most  common  caUB4*  of  pdatal  paralysis. 
A  sitiidjir  coritlition  may  prob;d:»ly  be  caused  by  tnembranotis  sore  throat 
not  iissociated  with  the  Kleba  LofBer  bacilluSj  and  from  at  iite  lacunar 
tonsillitis. 

Paresis  of  the  palate  and  constrictors  of  the  pharynx  may  l>o  due  to 
hysteria,  or  to  general  we^ltness  in  the  ansemic  and  dihibtJited. 

1  he  iytf}iiptitm.-i  find  ^i^/TM  of  paralysis  vary  as  it  h  unihiteral  or  bilateral. 
When  the  lesion  is  imi lateral,  the  uvida  h  <lr;iwn  Lowiuds  the  healthy 
lide,  and  the  velum  palati  is  drawn  down  by  the  pahUc>pharyngeus  and 
'paJato-glossus  on  that  hkie  ;  if  bilateral,  the  velum  palati  hangs  loosely 
and  does  not  res^x^nd  to  local  stimulation,  the  voice  is  nastd,  and  fluids 
escape  by  tho  noso  during  deglutition.  As  the  paralytic  condition 
of  the  pharyngeal  cotistrictors  becomes  better  marked,  tleglutition  gets 
more  and  more  difficult,  and  the  ditficulty  in  swallowing  fluids  is  always 
greater  thaii  for  solids,  in  contradistinction  to  the  dithculty  in  swallowing 
tine  to  olist ruction,  wlien,  as  we  should  expect,  it  is  first  noticed,  and  is 
always  more  pronounced  in  the  swallowing  of  solids. 

It  is  necessary  to  distinguish  from  true  pharyngeal  paralysis  the 
very  similar  appearances  which  may  result  from  inflammatory  exuda- 
tion and  mechanical  interference  with  the  movements  of  tho  soft  palate 
resulting  from  syphilis  and  other  forms  of  local  di-^ease. 

The  view  that  paralysis  of  the  piihite  is  due  to  and  accompanies 
paralysis  of  the  facial  nerve  has  nowadays  lost  most  of  its  former 
adherents. 

The  treatmrnt  of  pharyngeal  paralysis  %vill,  of  course,  depend  on  the 
causes.  In  many  cases  local  treatment  is  obviously  of  no  use  whatever. 
Post-diphtheritic  paralysis  should  be  treated  Ijy  hypodermic  injections  of 
strychnine  and  local  faradisation, 

(A)  Saiwnf  Xt'uroses. — Jnmsihma,  partial  or  complete,  may  be  uni- 
lateral or  bilateral.  The  commonest  cause  is  diphtheria ;  but  it  may 
occur  in  hysteria,  bulbar  jmralysis,  and  in  insanity  ;  it  is  also  produced 
by  pressure  on  a  glosso-pharyngeal  nerve  by  tumours  near  the  exit  of  the 
nerve  from  the  skull,  or  by  intracranial  tumours^  gummas,  etc.  It  is 
nearly  alw;iys  associated  with  neuroses  of  sensation  and  paralyses  of  the 
velum  and  lirynx. 

HtfpenrMh/aia  timi  parwsth^siti  of  the  pharynx  are  often  met  with, 
apart  from  any  orptnic  disease,  in  auEemic  and  neurotic  patients ;  but  in 
many  cases  some  slight  affection  of  the  tonsils  or  granular  pharyngitis 
is  the  source  of  a  discomfort  altogether  out  of  proportion  to  the  cause. 
Very  similar  painful  or  uncomfortalile  sensations  in  the  pharynx  are 
often  found  in  gouty  patients,  in  the  early  stages  of  pulmonary  phthisis, 
of  cancer  of  the  pharynx,  and  so  forth.  Both  in  men  and  women  there 
IB  a  very  intimate  connection  between  the  whole  region  of  the  upper 
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respimtory  tract)  the  nosCt  pharynx:,  and  liirynx,  and  ibe  s^mial  XK!pm\ 
and  many  of  tbo  more  obscure  nuiiroaes  of  these  regions  Ikaive  i  gnvl  I 
basi.^.      That  such  a  s|ie€iii}  if  Bomewbat  mysterious  rouueetaua  eik% 
has  lon^  boen  known.      Its  physiohj^eal  corrcjlatiiHi  in  sum  it  taid  ii  I 
the   sudden  development   of    the   larynx   during    the    tmt  «if  flilisti, 
particularly  in  men,  accompanied  by  characteristic  changcai  tnlbt^iiMi 
known   aa   iho   "breuk   of   the  voiee";    whilst    in    iho    vruoian  i  a^^ 
huskiness  of  tho  voice  and  other  indefinite   phenoinena  aj***  i^ica  aoixr 
able  at  the  time  of  menstruation  ;   practised    singi-TS   oft«ii  noike  ik 
deteriorating   influence    of   the    menstrual    period    on  the   Take,     Tit 
effect  of  castration  of  hoys  in  modifying  these  change*  in  ib#  UrjVlii 
well  known.      In  the  lower  animals  this  physiological  rnnneetioii  k  Mfi, 
again,  in  the  "rof\ring"  of  the  otherwise  silent  et^ig  at   this  ruiliqgtaw. 
while  numerous  well -authenliciited  cases  of  vicarious  tiloeding  iron  tie 
nosio  or  pharynx,  leplacing  the  menstrual  flow  more  or  leiss  oompletdjr, 
have  been  recorded. 

While  the  influence  of  the  sexual  organs  on  tlie  re^jpir^tofy  ^tpm 
is  raoist  oI>viou5ly  recDgniscd  in  the  larynx  by  the  altcratioiit  in  tb 
voice,  many  of  the  purely  subjective  neuroses  are  referred  ind^nlil|f  Ii 
the  throat  region  gerienilly.  As  Schadevvaldt  poiDted  out,  the  povcraf 
localising  seusfitions  felt  in  the  throat  is  very  defective  physiolDgicadlj 
well  us  pathologically;  "the  sensations  in  the  mo^it  di^erent  |sut»  of  lit 
organs  of  the  neck  are,  as  a  rule,  jointly  referred  to  a  region  in  wkudi 
80  to  ^peak,  Iho  joint  sphere  of  sensation  (the  serisoriuin  coinmiiDt 
according  to  analogy)  of  the  entire  throat  is  situated/*  This  regioo  ii 
the  front  part  of  the  neck,  the  **  laryngo-trachefil  region*'  ((^otUUtni 
It  is  therefore  of  no  use  to  attempt  to  distinguish  the  subjective 
neuroses  of  the  pharynx  from  the  rest  of  the  upper  respiiatoiy  Uvt, 
an  jit tempt  of  thi.s  kind  might  easily  lead  to  therapeutic  uiisliikeB. 

Cblorotic  and  antcmic  girls,  and  women  at  the  climacteric  period,  fi 
frequently  suffer  from  pariesthesia  of  the  throat  region  ;  but  il  H  ifci 
latter  chisg  who  alTord  the  great  majority  of  instances  an*l  in  the  %^%^ 
vatcd  forms.  The  **SQDaory  throat  neuroses  of  the  climacteric  p^rrioi'  ■li 
they  have  been  called  l»y  one  of  lis  (F.  S),  may  be  classed  itnder  tW 
headings,  "  paraeathcsia  *'  and  "  neuralgia  '*  cases,  the  fornier  cKam  luring  thl 
more  frequent.  We  have  never  seen  a  case  of  anie&thcsia  of  tbe  thnut 
due  to  the  clima  teric  period.  The  majority  of  cases  of  cUnacMlk 
throat  neuroses  occur  in  women  who  are  by  no  tne^ms  of  a  neiirolk 
or  hysterical  type.  Most  frequently  patients  complain  of  luiplcMtfft 
sensations  which  often  enough  cannot  be  described  esractly;  in  soiif 
cases  they  are  general,  in  others  they  shift  from  one  part  to  lilt 
other.  In  other  cases,  again,  the  pvticnts  speak  of  general  or  paitU 
**  soreness,"  **  dryness, '  **  tickling,^*  of  a  desii-e  to  be  constantly  ''scis|iki^* 
or  ** hawking*'  and  ** hemming,'*  of  sensations  of  ** choking**  or  ^^MKgjt 
lation,"  or  of  a  feeling  as  if  the  throat  were  "wooden"  ;  xery  fraqtiiettT 
there  is  a  sensation  as  of  a  foreign  body,  variously  compared  to  a  cnDW 
of  bread,  a  bone,  a  bair,  or  a  needle^  or  a  constant  desire  to  ^swiUov 
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pty,"  or  feelings  of  heat  or  cold*     But  in  vory  miiiiy  cases  one  sees 

describe  exactly  what  they  feel,  and  to 


I 


I 


liow  the  jxitienU** 

define  the  sriit  of  the  sensation.  !Much  less  freqotintly  theie  are  "neur- 
algic '*  sensations,  described  as  a  fixed  pain  on  one  side  of  the  throat,  some- 
titties  mdiiitiiig  to  the  ear  and  temporarily  dindnisliLHl  by  swallowing. 

The  intensity  of  these  niniroses  vuries  most  remiirkuhly ;  in  soniGj  the 
sensations  are  merely  fult  as  an  inconvenience  ;  in  others,  the  Bid>jective 
trotibles  are  of  a  more  severe  kind.  The  patients  not  rarely  even  cry 
whilst  rduting  the  history  of  their  ailment;  and  the  general  depression 
accompanying  the  atf'ecLion  is  sometimes  so  great  that  in  a  good  many 
cases  the  patient  dreads  cancer,  consumption,  syphilis,  or  some  other 
organic  disease  of  the  throat. 

The  ihroiit  sym)ftoms  complained  of  may  be  the  only  sign  of  the 
approaching  change  of  life  ;  or  sometimes  may  even  precede  tl*e  menstrual 
irregularities;  in  other  cases  they  follow  the  usual  uterine  disturbfinces, 
of  the  climacteric  periotl,  or  are  associated  with  dyspepsia,  insomnia,  and 
other  complications  commordy  observed  at  the  menojmuse. 

Objectively  there  may  be  little  or  absolutely  notbing  to  be  se</n  in 
the  throat.  In  some  cases  a  few  small  ] diary ngeal  granulations,  or  a  slight 
enlargf  merit  of  the  lingual  tonsil,  or  some  haixlly  noticea.ble  thickening  of 
the  lateral  folds  of  the  pharynx,  are  detected.  It  is  imporUmt  to  guard 
against  two  sources  of  error  ]  namely,  of  overlooking  some  actual  and 
tangible  cause  of  the  affection,  or,  on  the  other  hand,  of  wrongfully  attri- 
btiting  the  neuroses  to  any  slight  abnormality.  The  objective  symptoms 
in  the  cases  which  belong  to  the  domain  of  par*esthesia  and  hyper ipsthesla, 
and  of  the  sensory  nemoses  of  the  climacteric  i>erioil,  are  either  conspicu- 
ous by  their  aljsence,  or  the  changes  found  are  so  slight  as  to  make  it 
extremely  unlikely  that  they  can  be  held  responsi^dc  for  the  subjective 
phenomena.  On  the  other  hand,  it  ought  to  be  rcmemberefl  that  par- 
aesthesia,  hyperaesthesifi,  or  neuralgia  of  the  throat  may  be  the  first  ?ign  of 
malignant  disease  of  the  pirt  or  of  its  neighbourhood  ;  and  that  the  age 
at  which  the  climat  teric  neuroses  come  under  observation  is  identical  with 
that  in  which  the  beginning  of  malignant  mischief  is  most  frequently 
observed.  Before  arriving  at  a  diagnosis  of  sensoiy  throat  neuroses,  wo 
must  first,  by  carefid  examination^  exclurle  chronic  pharyngeal  catarrh  in 
its  definite  forms,  considerable  nasal  stenosis,  a  foreign  body,  considenible 
enlargement  of  the  lympliatic  tissue  at  the  base  of  the  tongue,  general 
anaemia  of  the  pharynx — particularly  in  cases  of  commencing  tuljcrcidotis 
diaease  of  the  lungs,  and  general  neuraaihenia  or  hypochondriasis. 

The  (raitment  of  sensory  neurosaes  w411  of  course  depend  on  the  cause. 
In  bulb^ir  paralysis  and  other  central  organic  nervous  affections  treatment 
is  practically  useless  ;  while  in  postdiphtheritic  anastliesia  the  tTeatment 
is  the  same  as  that  indicated  in  the  motor  paralysis  with  which  it  is 
almost  invariably  associated  ;  namely,  gentle  faradism  or  galvanism  com- 
bined with  hypodermic  injections  of  strychnine.  As  r^'gards  hyper- 
oe^thesia  and  amesthesia,  the  treatment  must  be  directed  to  improve  the 
general  health  and  to  remove  any  jiossible  local  cause ;  and  in  cases  in 
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which  there  is  any  reasonahlo  doubt  whether  the  neuroses  be  due  to  the 
climacteric  period  or  to  some  local  mischief,  the  latter  should  always  be 
treated,  while  at  the  same  time  our  suspicions  that  the  affection  depends 
upon  the  "  change  of  life  "  ought  to  lead  us  to  feel  that  if  the  local  therapj 
fails  to  give  relief  the  patient  should  not  be  discouraged,  but  should  be 
induced  to  look  forward  with  confidence  to  its  spontaneous  disappearance 
in  course  of  time.  In  cases  of  neuralgia  particularly  the  probe  ought  to 
be  used  in  order  to  ascertain  whether  there  be  any  tender  spot  in  the 
painful  part;  anaemia  and  chlorosis  should  be  treated  by  the  cautious 
use  of  iron  and  arsenic.  The  usual  local  remedies — astringents  and 
caustics — are  generally  quite  useless,  or  have  but  a  very  transitory  efTect; 
and  their  indiscriminate  use  is  to  be  strongly  condemned,  inasmuch  as 
this  w'.olo  period  of  a  woman's  life  is  in  itself  associated  often  enough 
with  a  state  of  mental  depression  :  thus,  after  the  failure  of  local  means, 
patients  are  prone  to  become  still  more  depressed  and  more  than  ever 
convinced  that  their  ailment  is  really  of  a  serious  natiure.  This  caution 
applies  particularly  to  the  use  of  narcotics,  such  as  opium,  cocaine,  bromide 
of  potassium,  and  the  like,  which,  whether  locally  or  constitutionally  em- 
ployed, after  a  very  short  time  lose  their  eflfects,  and  the  patients  either 
become  enslaved  by  a  pernicious  habit,  or  by  abstinence  from  the  accus- 
tomed drugs  their  general  and  local  sufferings  are  considerably  increased. 
In  severe  cases  of  paresthesia,  and  more  particularly  in  cases  of  neuralgia, 
we  should  use  those  drugs  only  which  cannot  do  any  possible  harm,  such 
as  menthol  in  spray  and  general  tonics.  The  best  effects  are  certainly 
obtained  in  those  climacteric  cases  in  which  the  throat  neurosis  is  associ- 
ated with  considerable  increase  in  bulk,  digestive  disturbances,  and  gouty 
manifestations.  In  such  cases,  if  the  patients  can  be  persuaded  to  go 
through  a  mild  course  of  the  mineral  waters  of  Carlsbad,  Marienbad, 
Kissingen,  Aix-les-Bains,  or  Vichy,  a  disappearance  of  all  the  symptoms 
complained  of  and  a  restoration  of  balance  are  often  much  sooner  obtained 
than  in  ordinary  forms  of  climacteric  neurosis.  But  in  the  great  majority 
of  cases  no  treatment  other  than  moral  influence  is  either  necessary  or 
desirable. 

Forelgrn  bodies  In  the  air  and  upper  food  passages. — It  is  con- 
venient that  the  subject  of  foreign  bodies  in  the  fauces,  pharynx,  larynx, 
and  trachea  should  be  considered  together  for  two  reasons:  first,  on 
account  of  the  very  important  fact  that  the  power  of  localisation  of 
sensations  felt  in  the  throat  is  extremely  defective,  and  sensations  arising 
in  any  part  of  this  region  are  generally  subjectively  referred  to  one 
common  region,  namely,  to  the  front  part  of  the  neck  corresponding  to 
the  larynx  and  upper  part  of  the  trachea,  the  larf/nrfo-frocheal  region  ;  and, 
secondly,  bocause  the  invading  body  is  obviously  liable  at  any  moment 
to  pass  from  one  region  to  another,  with  or  without  modification  in  the 
symptoms  presented.  These  remarks  do  not  apply  to  the  same  extent 
to  the  nasal  passages  proper  [ride  p.  701]. 

It  is  unnecessary  to  enumerate  the  various  foreign  bodies  that  may 
become  impacted  in  the  throat ;  our  purpose  is  mainly  to  consider  the 
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and  the  prin- 


chjef  diflicuitics  tlmt  may  be  ejicoiintered  in  the  tlingnosis, 
ciplcs  th.*tt  shuuld  guide  iis  in  tlitj  tre^itment  of  these  Ctoses. 

In  a  consideruljlo  pioportioii  of  the  piuients  who  present  themselves 
for  the  rtimoval  of  foreign  hollies  in  the  tliroat^  the  f<^reign  body  has 
already  been  dishxlged,  and  it  is  ihe  persistant  sensjition  otily  which  leads 
the  patient  still  to  believe  that  it  is  actually  there.  Th'se  after-sen&a- 
tiona  of  puin,  prieking,  and  soreness,  or  of  the  aetual  presence  of  the 
foreign  lioily,  are  rtjipirently  far  more  htsling  in  this  region  than  is 
the  case  in  other  sertijiitive  jiarts,  such  as  the  eye ;  and  it  is  important 
to  rcmemlier  that  in  spite  of  the  most  positive  assui-ances,  even  of  educated 
persiins,  that  the  foreign  body  is  still  ])teseTit,  it  may  long  h;tve  passed 
down,  leuTing  behind^  hi>wever,  strangely  vivid  and  pemstent  after-eensa- 
tions :  more  es]>ecially  u  this  the  case  when  foreign  l*odie3  have  been  im- 
pacted in  the  pharynx,  tonsils^  and  the  upper  jiart  of  the  oesophagus.  On 
the  other  hand,  wo  cannot  too  strougly  insist  on  the  necessity  for  a  most 
thorough  and  method ical  examination  of  all  the  puirts  in  question  ;  and 
only  after  a  ^M>sitive  exclusion  of  the  possibility  of  the  continued  presence 
of  the  foreign  boily  are  we  waiTantetl  in  arriving  at  a  diu gnosis  of  a  per- 
sistent after-sensiition  only,  and  in  telling  tlie  ^tient  that  the  foreign 
body  is  ru)  longer  iinpacted. 

In  all  cases  except  thrise  of  immediate  urgency  (see  farther  on  under 
the  heafl  of  ''  Tresitmeut  **)  the  examioation  should  be  Wgun  by  inspection^ 
and  not  liy  dig! Lai  explomtion.  Palpation  may  be  desirable  or  necessary 
when  inspection  has  failed;  but  it  is  always  attended  with  the  risk  of  dis- 
kwlging  the  foreign  body  and  driving  it  farther  down,  jjossibly  into  the 
lower  air-passages ;  while  in  the  case  of  small  jiointed  bodies^  such  a^  line 
fishdjones,  pins,  and  needles,  which  are  idrcady  deeply  buried  in  the 
tissues,  the  ^still  projecting  {K>rtion  may  be  pushed  in  still  faither  and 
>  completely  buried,  whereby  subsequent  attempts  at  removal  are  made 
more  di  then  lb  if  not  altogether  frustrated.  For  the  same  reason,  if 
cocjune  is  to  be  used  to  diminish  the  soreness  and  irritability  of  the  parta, 
it  should  be  applied  by  means  of  a  spmy,  and  not  by  a  bnush,  w^hich  is 
open  to  the  risk  of  producing  the  same  niidesiralile  result  as  digital  ex- 
ploration. For  the  inspection  of  the  throtit  a  good  liglil  is  essential,  and 
the  examination  should  extend  to  every  region  in  turn,  and  not  be  limited 
to  an  inspection  of  the  one  part  which  the  patient  indicates  as  being  in 
his  opinion  the  ]ilace  where  the  foreign  bo*1y  is  lo<lged ;  inasmuch  fis  the 
subjective  sensation  of  local isiit ion  is  very  deceptive.  This  fact  is  well 
iUustrated  by  the  [>ersonal  experience  of  one  of  ns  (F.  8),  in  whom  the 
sensations  caused  by  a  pii*ce  of  partridge  Ijone  impacted  in  the  throat 
were  felt  at  a  distance  of  at  least  two  or  three  inches  fiom  the  sffot  where 
it  was  really  im]»acted,  A  i>iitient  may  |wsitively  state^  as  ho  did  in  his 
own  case,  that  he  felt  sure  the  foreign  body  was  impactetl  in  the  region 
of  the  larynx,  wheretis  in  reality  it  had  stuck  in  the  posterior  wall  of  the 
pharynx  behind  the  uvula.  This  instance  well  exemplifies  the  necessity 
for  a  really  methodical  examination  ;  and  an  observer  who  ti usts  the 
patient's  statements  in  these  cases,  and  only  examines  the  laryiigeal  region^ 
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neglecting  a  thorough  inspection  of  the  fauces  and  naeo-pbairnx^mij  km 
the  mortiticr^tion  of  hearing  aft^rwanls  that  another  ph jaician  hid icmlf 
remtiVL'd  the  foruigri  body  from  a  part  unsuspected. 

it  is  advi'S^iblc,  therefore,  to  bt^gin  the  examination  ^tli  in^xjetaoaii 
the  fauces,  piirtirularly  noting  that  the  foreign  bixiy  is  not  Irti^  tm 
foali'd  l)j  the  anterior  pilhirs  of  the  fauces  or  by  the  tan^iL  Nolvt 
should  obiter ve  the  gloss^o-epi^dottic  fossse  and  lingtia]  touili^  Uvt 
bh^u'oughly  exiimining  every  jmrt  of  the  larynx  and  the  tipper  Mid  of  tbf 
oesophagus  with  the  laryngoscope  ;  finally,  the  rhino  pharynx  tliould  W 
exploi"4*d.  Particular  care  should  bo  taken  when  the  fonoign  bodjiit 
fish-bone  ;  for,  if  so  deeply  impacted  in  the  tissues  thiit  oaly  a  rhaII  pst 
projects,  it  is  sometimes  extremely  ditticult  to  discover  it;  tlie  ni»<rt  mi 
as  strings  of  tenacious  saliva  extending  from  one  |>art  of  the  tlmM  lo 
another  often  closely  simulate  it*  In  such  CJtses  exaniination  witk  tit 
probe,  under  the  guidance  of  a  good  light  and,  if  neoeMaiy^  of  idm 
laryngoscope,  ought  to  establish  the  actual  existence  of  Ui« 
body  in  the  tissues  before  ati  attempt  is  made  to  introduce  ft 
other  instruments  for  removal. 

Qtiite  recently  our  means  of  detecting  foreign  bodies  in 
and   food   passages,  those   at  any  rate  which   are   impend  i ,  tli 

liontgen  X  rays,  have  been  enriched  by  the  introduction  of  that  mecihod 
of  exfiminatioti ;  and  there  can  be  no  doubt  that  it  irill   prove  of  tke 
highest  value  in  cases  in  which  coins^  buttons,  needles,  bones^  and 
foreign   bodies   impeiietmble   to   light  have   become    impacted  in 
parts  and  ciinnot  h^J  disccivcred  by  the  ordinary  methods* 

It  is  impossible  to  form  any  dehnit^  classification  of  the  foreign  bofilij 
that  may  l>e  encountered  in  the  different  regions  ;  but  speidcjitg 
ally,  it  may  be  said,  as  a  rule,  that  only  aharp-pc*inted    l>odit!S 
pins,  needles^  and  sTuall  pointed  pieces  of  meat  or  game   tjotios  and  iih^ 
bones — become  fixed  in  the  fauces  and  rhino- pharynx,  though  they  are 
equally  a|4  to  bs  caught  in  the   larynx  or  cesophagus.      Coins  ainl  oaaD 
rouuiled  Ijodies  usually  pti.is  down  till  the^^  are  imp«irt€*d  in  the  lifjliXi 
oesopliagus,  or  lower  air-passages.     In  the  Ian  nx  they  arc  itiosi  apt  to 
Imlge  in  the  pyriform  sinuses,  or  to  lie  across  the  glottic  opening 
the  ventricnlar  bands,  or  ftetween  the  ventricles  of  MorgagnL 

Owing  to  the  funnel-shaped   n;irrowing  of  the   lower   ei>d    of 
pharynx,  and  to  the  fact  th^it  the  narrowest  part  is  at  the  level  of 
cricoid  cartilage,  foreign  bodies,  if  arrested  on  their  passage  dofrtiwardi^ 
are  particularly  apt  to  lodge  at  this  sjjot      Boiiies  which   pass  into  tbe 
bronchi  most  fretpicntly  lie  on  the   bifurcation,  or  pass   into   the  rigbl 
bronchus ;  the  right  bronchus  beirig  the  seat  of  lodgment  about  iniee 
frequently  as  the  left. 

6V7rt/)/>^>mjf.^ While  the  primary  symptoms  of  a  foreign  boilT 
throat,  and  particularly  in  the  larynx,  are  generally  sufficii^ntly 
when  the  patient  states  the  cause  of  his  suffering,  it  is  iir  to  bmr 

in  mind  that  some  cases  of  apparently  sudden  loss  of  con 
be  due  to  occlusion  of  the  glottis  by  a  foreign  body ;  and  if 
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to  a  case  where  the 


I  suddculv  one 


I 


patient 
onscioiis 


is  ^v\<\  to  hiive  h:itl  a  fit  or  to  Imve  l>ecom6 


hilst  eating,   the  possibility  of  8ui:h  an  accident 


should  not  be  forgot teiL 

In  cliildivn  especiully,  foreign  bodies  arc  liable  to  be  swallowed  or 
drawn  into  the  air-pfissages  uncooscioUBly,  where  they  may  set  up  more 
or  less  acute  dyspnwa  or  obstruction  to  degkitition*  One  of  us  (W.  W,) 
recently  saw  a  ca^e  which  presented  all  the  symptoms  of  croupous 
laryngitis,  and,  dyspnoea  becoming  urgent,  tracheotomy  had  been  per- 
furmed.  The  symptomi*  abruptly  sulisided  when  a  piece  of  nut-shell  \\a8 
coughed  up  and  revealed  the  true  character  of  the  comphiint,  after  it  had 
been  arrested  for  six  days.  This  case  well  illastratea  the  necessity  of 
thinking  of  foreign  bodies  when  an  obscure  inflamraatory  affection  or  a 
swelling  is  seen  in  the  air  or  fo^>d  ]iassages,  even  though  no  history  of 
the  inipiction  lie  olitainable.  These  remarks  apply  with  no  less  force  to 
the  ciises  of  adidt  patients. 

Hiemorrhage  may  residt  from  direct  injury  by  a  sharp  botly ;  thus 
Mr.  Kivi[jgton  records  a  c*%so  m  which  a  hsh-borie,  which  had  lodged  in 
the  pharynx,  perietrate<l  the  common  carotid  and  necessitated  ligature  of 
the  artery.  The  puncture  was  believed  by  Kivington  to  Ix;  due  to  the 
use  of  a  proliung  whereby  the  fish- bone  was  pushed  through  the  wall 
of  the  pharynx. 

If  a  foreign  body  has  kxlged  between  the  vocal  cords,  and,  owing  to 
the  small  size  or  peculiar  position  or  shape  of  the  invading  body^  acute 
asphyxi;i  is  not  induced,  a]>honia  may  be  the  most  not^ible  symptom ; 
and  when  it  passes  into  the  trachea  or  a  bronchus,  violent  coughing  and 
dyspmea  will  be  experienced.  On  the  other  hand,  espjeially  after  the 
initial  symi>t^uns  have  ptissed  off — ^such  as  pain,  or  coughing  and  dyspncea, 
if  the  body  lod^e  In  the  larynx,  or  the  sensation  of  the  presence  of  a 
foreign  body  if  it  lodge  elsewhere, — there  may  be  no  indication  wbitever 
of  its  presence  ;  nevertheless  a  careful  exploration  of  the  whole  region 
should  be  made,  as  secondary  mischief  may  sul»se(juently  arise. 

Very  frei|uently  fureign  btwltes,  which  shtHtl^''  after  their  imj^action 
caiijse  slight  syni|itoms  or  none  at  all,  may  later  be  the  source  of  most 
seriotis  troubles.  Secondary  symptoms  are  generally  of  the  nature  of 
inllamination  or  ulceration,  in  consei|uencQ  of  which  an  abscess  may  form 
and  the  pus  may  burrow  in  the  structures,  or  e\  en  set  up  suppuration  in 
the  medi:istirium.  In  the  larynx  a  foreign  body,  after  on'ginally  giving 
but  little  trouble,  may  cause  subseipient  perichondritis  and  lasting  dis- 
ablement of  the  origan  :  nr,  after  havin*^  remaincil  in  the  larynx  for  some 
time,  may  become  dislo<l^ed  and  fall  into  the  lower  air- passages,  set- 
ting up  most  serious  disease  there.  If  a  bronchus  have  been  invaded, 
secondary  pneumonia  and  pulmonary  abscess  or  bronchiectasis  are  apt 
to  supervene.  Sometimes  penetration  of  the  structures  in  the  neck 
catises  extensive  suVicu  tan  eons  emphysema.  In  the  a^sophagus  after  a 
while  it  may  either  {perforate  the  wall  or  lead  to  the  formation  of  a 
pouch.  Copper  coins  may  give  nse  to  metallic  poisoning;  and  foreign 
bodies   more   or   less  occluding    the    oBsophagua   may   produce  such  a 
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degree   of   dysphagia   as   seriously   to    interfere    with    dcghitiliHi 
nutrition. 

All  these  contingencies  are  so  grave  that  wa  t-atinot  ooDteoflalt  tk 
irapuction  of  a  foreign  body  in  these  parts  with  indiflferenoei  tfai  S  ^ 
first  it  bo  unattended  by  serious  symptoms. 

TrmiiuciiL — We  have  already  si>oken  of  the  necesBitx  of 
irivestigation  preceding  any  therapeutical  eUbrt  in 
Wben^  however^  the  hidgment  of  a  foreign  Inxly  in  the  air'! 
results  in  dyspntea  so  urgent  as  to  threaten  immediate  mftphyxia,  or  i 
actually  caused  loss  of  consciousness,  there  is  obWously  t>o  liae  far  & 
careful  exaniinati(ni  of  the  throat;  the  forefinger  should  be 
passed  at  once  down  to  the  larynx,  andj  if  the  catt&e  f>f  tb€ 
can  he  felt,  the  brRly  may  be  dislodged  ;  but  it  is  iinporlaill  ta  \ 
pushing  the  foreign  body  Jrjto  the  trachea.  If  riutbing  csm  ht  fell  in  tk 
larynx,  and  the  urgency  <A  the  case  permit,  the  patient  shotdd  be  ip> 
verted.  In  this  position  a  sharp  blowr  on  the  back  nuiy  dbloci^  kit 
foreign  body  from  the  trachea  or  bronchus,  and  cause  it  to  USX  islo  dK 
larynx,  whence,  fw^iiibly  !»y  inducing  coughing,  it  may  be  ezpdkd  witliiMI 
tracheotomy.  But  should  our  efforts  prove  futile,  tracbeoiOBiv  ihoQid 
be  pi^rft>rniwl  pj*ornptly  ;  and  if,  nevertheless,  dyspncpA  be  atill  WfpxSk  tM 
pivtietit  shnmiil  again  be  inverted,  and  every  effort  made  to  eaOM  tb 
foreigri  bixly  to  jxiss  into  the  upper  region  of  the  trachea,  wVi.-f*r-.  »♦  |qg^ 
be  extmctecl  through  the  tracheotomy  wound. 

In  the  \ast  majority  of  jwitients  who  seek  medical  aid  i^r.mpkifiui^of 
a  foreign  body  in  the  larynx,  the  symptoms  are  lc«s  urgent;  of,  if  M 
first  alarming,  the  acuter  manifestations  of  the  presence  uf  the  iiB|BCttfi 
bo<]y  have  subsided;  under  these  cii*eum stances  b<3th  the  examiniuiiai aofl 
the  tn  attiient  can  be  carefully  and  methodically  conducted. 

Two  principles  ought  to  guide  the  practitioner  \\\  tieatJng  thMT 
cases  1 — 

Fii-st,   no  foreign    l>mly,    the  presence   of   which   hjiis  "     l«i 

detected,  should  be  permitted  to  remain  impieted,  even  alt  tb 

time  it  may  not  prod  nee  any  active  symptoms ;  we  have  alnsadj  punifll 
out  the  very  serious  secondary  symptoms  which  may  arise  aevertheVem  b 
the  face  of  these  risks  it  is  hardly  necessary  to  emphasiiM;  the  mifMnrta&cf 
of  heaving  no  justifiable  means  of  removing  the  fureign  body  nnuriod. 

Secondly,  no  attempt  sh<iuld  ever  l>e  made  forcibly  to  nuii  clmni  it 
angular  or  jiointed  foreign  body.     The  danger  of  pa-  ^  or  {»► 

Iwuigs  for  this  purpose  is  self-evident;  yet  this  n-  i^iieBllr 

ignored,  and  eonse(|nently  perfunition  uf  tlie  carotid  or  the  ^/emmuStt% 
aorta,  te^iring  or  perftnation  of  tlie  pharytigeid  and  le^iphagoal  wmDl^  WtJk 
many  other  such  senous  results,  have  actually  occurred. 

Needless  to  say,  no  definite  rules  can  Ikj  laid  down  for  the  hit 
mcthwl  of  removing  the  various  foreign  bodies  that  may  ^K^mie  tmpacttd 
in  the  regions  in  ipiestion  ;   the  practitioner  must  be  gup  *■«» 

by  {a)  the  nature  and  size  of  the  foreign  body,  and  (/')  ii       ^  hjch 

it  haa  become  lodged.     In  caaes  of  impaction  of  foreigu  bgdm  to  tht 
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Khaiynx  ami  rliino-pharyngeal  cavity,  forceps  with  indented  1>latle&  "^WX 

Bp  most  insUnces   l>e   the   moat   suiuble   instrument,  the  curve  of  the 

Borceps  heing  arlafited  to  the  li>Ciility  uf  the  impictiun. 

I       When  the  body  hiis  passed  down  into  the  larynx,  or  into  the  lower 

par-passages»  and  when  its  form  is  round  or  circular,  aa  of  coins,  iKjaus, 

T)ea5,  and   so  forth,  it  is  always  worth  while,   l>efore  any  instrumental 

interference,  to  try  inversion  and  forcible  shaking  of  the  patient ;  the 

plan  may  even  be  adopted  when  the  foreign  liocly  is  pointed  or  angular. 

In  a  most  remarkable  case,  seen  by  one  of  us  (F.  S.)  and  desciibed  by 

Mj\  Pitts,  an  earring,  which  had  fii-st  become  impacted. Jn  the  larynx 

just  below  the  vocal  cord,  and  a  few  days  afterwards  had  fallen  into  the 

left  bronchus,  was  Bpontaneonsly  evacuated  by  coughing  about  an  hour 

after  inversion  and  shaking  had  heen  triec!,  apparently  without  Ruccesa 

Should  tlie  foreign  bcKly  l>e  fixeil  in  the  larynx:  itself,  and  should  its 
nature  be  eurk  as  to  allow  of  the  hope  of  removing  it  hy  intra  laryngeal  1 
operation  without  injury,  this  plan  of  treatment  will,  of  course,  be  pre- 
ferable t*>  an  external  incision,  Shouhl  it  be  too  large,  however,  or  too 
irregular  to  justify  such  attempts,  and  should  it  moreover  cause  dyspnrea, 
tracheotomy  might  first  be  performed,  and  an  attempt  he  mmle  to  ^ct 
hold  of  it  through  the  tracheotomy  wountl,  or  to  dislodge  it  from  the 
larynx  into  the  pharynx,  where  it  can,  of  course,  be  grasped  more  easily; 
or,  if  this  shriuld  fail,  tracheotomy  may  be  carried  forward  to  thyrotomy 
and  the  foreign  brwly  thus  removed, 

A  similar  plan  of  treatment  is  called  for  when  foceign  bodies  of  large 
size  and  angular  shape  have  lodged  n  the  trachea  ;  and  in  cases  in  which 
the  foreign  body  is  situated  in  one  of  the  bronchi,  tracheotomy,  followed 
by  an  attempt  at  extraction  hy  means  of  very  long  slender  forceps,  is 
advisable.  If  the  foreign  body  cannot  be  extracted  at  the  time  of  the 
operation  itself,  it  will  be  desirable  not  to  insert  a  tracheotomy  fulpc,  but 
to  keep  the  tracheal  wound  open  by  stitches  in  the  trachea  attached  to 
nn  elastic  band  carried  from  the  two  sides  of  the  wound  round  the  neck 
posteriorly ;  thus,  in  the  event  of  the  foreign  Iwdy  becoming  sub- 
sequently  disioilged,  it  can  easily  be  expectorated  through  the  open 
wound  during  the  ait  of  coughing.  When  bodies  are  imp;icted  in  the 
OBfiopfaagus.  a  parasol  prolmng  may  l»e  cautiously  passeil  down  and  with- 
drawn opened,  so  jis  pos6il)ly  to  e^itch  the  body  in  its  meshes.  In  some 
cases  the  coin-catcher  is  required.  Only  ivhen  it  is  quite  certain  that 
the  offending  substance  is  of  a  soft  or  rounded  form  can  it  be  justifiable 
to  push  it  down  into  the  stomach. 

Of  course  extraordinary  cases  require  special  measures ;  the  necessity 
of  c&sophagotomy  or  gastrotomy  may  even  arise  :  hnt  the  problems  of 
dealing  with  these  various  citses  and  the  mode  of  treatment  to  be  adopted 
are  of  a  purely  surgical  kind,  and  beyond  the  scope  of  the  present  article, 
Diseases  of  the  Tonsils. — Introihdtmj  refnarks. — We  have  no  cer- 
tain knowledge  of  the  physiological  functions  of  the  faucial,  lingiud,  and 
pharyngeal  tonsils  ;  but  Philip  Stoehr  hiis  drawn  attention  to  the  fact 
that  in  their  epithelial  covering  are  gaps  large  enough  to  allow  tho 
VOL.  IV  3d 
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passage  of  leucocytes  ;  an  enormouB  transmit  of  snch  cella 
oecurs  into  the  tonsils  without  actual  destructicm  of  tbe 
strands.  The  leucocytes  or  phagocytes  are  protective  againrt  tht  i 
sion  of  the  pathogenetic  iiiicrol>es  which  arc  brought  into  tbe  iMicatti  j 
naso-pharynx  by  inspiration  ;  although  it  may  well  be  that  ibejf 
other  unrecognised  functions  also  to  fulfil  However  this  mtj  he,  m\^ 
the  iissures  and  crypta  of  the  tonsil  form  convenient  restiii^plmi « 
** traps''  for  microbes,  the  peculiar  anatomical  amuigetn^iH  of  tin 
epithelial  covering  opens  the  gates  to  their  itivasion  ;  and  thus  it  i»  mv 
to  understand-  how  the  tonsils,  especially  if  the  vitality  aiui  nsiitis| 
power  of  the  tissues  be  flagging,  may  form  a  portal  for  tlie  ititMnt 
of  the  system  by  pathogenetic  organisms.  Kcccnt  researcbM  forani 
abundant  proof  of  the  correctness  of  the^e  surmisesi.  In  addition  lo  ^ 
demonstration  of  tubercle  and  other  bacilli  in  the  tonsils  by  \ 
Schlenker,  Krueckmaiin,  Strassmann  and  Dmochowski,  Dieokfof 
Cornil  have  found  that  of  seventy  adenoid  turoom-s  examined 
scojiically,  four  {that  is,  one  in  seventeen)  showed  unmistakable  i 
of  tuberculous  giant  cells.  As  the  result  of  an  investi^tion  iata  tk 
part  of  the  lonsil  in  acarktinal  infection,  Walter  Dowson  was  led  \a 
the  conclusion  that  the  t^ansilLir  lesion  and  cerviciil  bubo  of  aearlet  fef« 
me  the  analogues  of  the  chancre  and  bubo  of  syphilid.  That  dtphtlkfrii 
preferentially  makes  its  first  appearance  on  I  ho  tonsils  is  well  knovn, 
and  in  a  series  of  cases  of  septic  inflammation  of  the  throat  and  oidc 
recently  published  by  rmo  of  us  (R  S»),  acute  tonsiHitis  formed  out  4 
the  initial  symptoms  in  a  confeiderahle  proportion  j  while  the  reMartfo 
of  Sendziak  and  others  have  proved  that  acute  lacunar  tonsiltitia  \%  da* 
to  direct  infection  by  streptococci,  staphyloct»cci,  and  pseudo-diphtbehtic 
bacilli.  Finally,  Suchwnnek  hiis  recently  summarised  the  prefioui 
observations  on  the  connection  of  rheumatism  with  tonsillar  ailaetiQfa 
and  has  rendered  it  highly  probable  that  in  many  cases  the  speeiHc  potKn 
of  rheumatic  fever  also  obtains  its  entrance  into  the  orgmnisiii  tkrowk 
the  portal  of  the  tonsils. 

In  view  of  such  fact^  as  these,  it  is  ob\nous  that  the  tonsils  pk?  i 
very  much  more  importunt  part  in  admitting  the  various  inleetb^ 
microbes  than  has  hitherto  been  conceded  ;  and  we  have  no  doubt  tJbl 
their  condition  merits  close  attention  when  the  question  of  the  4iCioleg?  of 
infectious  diseases  is  discussed^ 

Acute  Tonsillitis. — We  distinguish  three  clinical  forms: — (i.)  &p»^ 
fidal  or  iacutuir  tfunUiiis^  with  diffuse  inllammation  of  the  nuic^Hia  oi* 
brane  of  the  tonsil  and  accumulation  in  the  crypts  of  a  great  iMBibtf  o( 
bacteria  (small  diplococci  especially),  and  of  lymphoid  oorposehi  en* 
tained  in  a  fibrinous  network  and  appearing  in  the  mouths  of  the  dtsCSKkd 
cryptii  as  discrete  patches  of  yello%vish  erudatton.  While  this  extidslMa 
is  mainly  lying  on  the  surface  of  the  epithelium,  smalt  necrotie  nocsli 
have  been  observed  where  the  process  has  extended  into  tbe  wapaMA 
tajrers  of  tissue  (Sokolowski  and  Dmochowski).  (it.)  hrmak^m^mA 
tannUiliB^  in  which  the  deeper  tissues  of  the  body  of  the  tonsil  are  i 


inflaiFied,  the  amount  of  fi welling  being  considerable,  (iii.)  Peritonsillitis, 
in  which  the  connective  tissues  in  front  of  the  tonsil  are  chiefly 
involved. 

Suppuration  h  especially  prone  to  follow  peri  tonsillitis,  but  lacunar 
and  parenchymatous  tonsiilitia  may  also  end  in  suppumtioa 

Acute  lacunar  tonsillitis  is  undouhtc^dly  an  infectious  disease,  which 
is  associate*!  with  various  micro-organisms,  and  may  be  induced  by  a 
variety  of  causes^  It  is  especially  prevalent  in  the  late  autumn  and 
early  spring,  and  is  frequently  epiilemic  ;  and  numerous  inslancos  have 
occurred  in  which  the  aftection  has  run  through  a  household,  affecting  its 
various  members  in  turn.  Overwork,  anxiety,  and  all  causes,  w^hethcr 
local  or  general,  which  lower  the  resisting  power  of  the  tissues,  render 
the  individual  more  liable  to  infection.  Thus  chronic  hypertrophy  and 
degeneration  of  the  tonsils  indirectly  disjiose  to  attacks.  In  mitny 
cases  attiicks  of  arthritic  rheumatism  directly  precede  or  follow  the 
tonsillitis  ;  and,  indeed,  the  causes  of  rheumatism,  such  as  exposure  to 
cold  and  damp,  or  to  sudden  changes  in  tempemture,  are  Jikewnse 
r  important  causes  of  tonsillitis.  Tonsillitis  is  commonly  one  of  the  initial 
finymptoms  in  measles  and  scarlet  fever,  and  is  often  met  with  in  diphtheria 
and  secondary  syphilis.  In  not  a  few  cases  tonsillitis  h  due  to  septic 
poisom'ng ;  and  the  frequent  occurrence  of  atUicks  of  tonsillitis  in  a 
tiouBehold,  like  all  forms  of  recurrent  sore  thrc^it,  should  lead  tis  to 
suspect  bad  drainage.  Again,  it  may  occur  traumatically,  as  by  injury  by 
a  spicule  of  bone  in  the  foo^l^  or  by  mechanical  injury  ;  and  it  is  sometimes 
set  up  by  the  presence  of  calcareous  cheesy  masses  in  the  crypts. 

Tonsillitis  is  essentially  a  disease  of  early  adolescence,  but  may  occur 
at  any  time  of  life  from  earliest  infancy  to  extreme  old  age. 

The  symptoms  vary  very  much  in  degree  in  ditTerent  cases.  The 
attack  generally  begins  with  sorenejss  and  stiiTness  in  the  throat  for  one 
day,  with  aching  in  the  back  and  linibs^  heat! ache  and  genend  feeling 
of  malaise,  followed  by  a  rigor  with  sudden  rise  of  temjieratiue  which 
soon  reaches  104°  to  105"  F.  ;  the  pulse  is  frequent-,  full,  and  bounding. 
With  the  onset  of  swelling  and  inflammation  of  the  tonsils,  pain  dfart- 
ing  up  to  the  ears,  and  clysphagia,  are  prominent  symptoms,  and  are 
often  agonising.  The  constant  desire  to  swallow  is  dreaded  because 
of  the  pain  of  it ;  the  accumulating  saliva  therefore  dribbles  from 
the  mouth.  The  tongue  becomes  thickly  coated,  and  the  bowels  con- 
stipated. The  urine  is  scanty,  high-coloured,  rich  in  urea  and  urates, 
and  sometimes  contjuns  albumin.  The  spleen  is  often  enlarged.  The 
mouth  can  scarcely  l>e  opened,  partly  on  account  of  the  swelling  of  the 
tonsilSf  and  often  of  the  submaxillary  temlerness  and  tumefiiction  ako. 
Catarrhal  inflammation  always  extends  more  or  less  from  the  tonsils  to 
the  fauces  and  pharynx.  The  rhino-pharyngeal  tonsil  is  hkewise  involved 
■with  much  greater  frequency  than  is  generally  believed  ;  and  this  must 
very  often  be  held  to  account  for  the  deafness  and  tinnitus  due  to 
stoppage  of  the  EustJichian  tubes.  The  lingual  tonsil  is  also  liable  to 
attack;  Sendziak  observed  this  complication  in  twelve  patients  out  of  133 
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cases  of  lacunar  tonsillitis.     When  suppuration  has  begun,  Um  pua  mA  I 
tendernesH  are  greatly  incmiiBed.      In  Biippurative  peritoDttOttii,  tlfl^|k  1 
the  pain  is  more  pronounced  than  In  the  first   two  clinical  TmrifCie^  tli 
general    disturbance  and  febrile  symptoms  Are   often   sH^yUt,    la  tk  I 
lacunar  and  parenchymatous  forms  both  tonsils  generally  beeoiiM  inviifid, 
though  aa  a  rule  one  tonsil  is  atFected  earlier  or  to  a  greaXm  degret  dw 
the  other:   peritonsillitis  ia  almost  aWays  imilateral. 

The  course  of  the  affection  is  rapid,  seldom  Ufiting  more  thae 
days  or  a  week,  and  ending  in  resolution  or  suppuration ;  biti  the  n^ 
sequent  prostration  m;iy  be  extreme. 

D'uigmsis. — In  peritonsillitis  the  tonsil  is  often  slightly  inAamidaraol 
at  all — a  redness  and  smooth  forward  bulging  may  be  obeerrid  on  im 
side  of  the  soft  palate  ;  in  pnrenehymatons  and  lacunar  tonsUHtMlWlonb 
themsclvea  are  always  red  and  swollen.  In  the  hitter  form  tb«  dMili 
pitehes  of  yellowish  exudation  from  the  crypts  are  ordinarily  chwltf' 
istic  enough  to  prevent  confusion  with  diphtheria  ;  but  in  not  a  hsm  cams 
a  differential  diagnosis  is  impossible  without  resorting  to  bacCeinjU  ailtara» 
for  the  lacunar  exudations  may  spread  beyond  the  crypts,  aod,  biffftMig 
continent,  may  form  a  sort  of  false  membrane  sometimes  ndbereat  to  thi 
ifasues  and  intlisiingnishable  from  a  diphtheritic  membrane.  Tilt  pQtnll 
in  favour  of  diphtheria  are  {a)  a  false  membrane  of  a  grayish  whili  q 
thick  and  firmly  adherent,  and  invohing  the  pillars  of  the  fkoea,  tte 
soft  palate,  or  uvula ;  {h)  the  early  presence  of  albumin  in  the  urine  M^ 
couftideiiible  amount,  with  a  low  or  only  slightly  raised  tenip«raillti% 
little  pain,  and  imilateral  aftection.  Submaxillary  swelling  and  ml 
ccrvic^d  lymphatic  glands  are  common  to  diphtheria  and  tonsillilia 

^^'e  must  further  remember  that,  instead  of  the   usTtal   toiigii,  ^j^ 
adherent   false    membrane,    cliphtheria    may   be  associated   with  a  io^ 
pulkiceous  exudation  which  may  bo  restricted  to  the  crypts,  or  my 
with  no  visible  false  membnine.     In  these  doubtful  cases  it  will  al«at»: 
be  advisiihle  to  leave  the  diagnosis  in  suspense  for  twenty-four  boon 
cultures  have  been  made. 

Ptoannm.  —  In  simple  tonsillitis  the  prognosis  is  naarl/  llwi^l 
favourable  ;  but  we  must  be  on  our  guard  lest  we  overlook  tbo  CttKif 
manifestation  of  the  more  virulent  septic  forms,  which  may  rpmli  ta 
oedematous,  erysij>elatou3,  or  phlegmonous  laryngitis  or  tn  pismkot 
cervical  cellulitis  (angina  Ludovici),  sprea^ling  to  the  medtaatttiit 
glands  ;  or  in  general  infection  with  resulting  endocarditis  or  petieuiltlii^ 
infective  phlebitis,  orchitis,  or  ovaritis.  Further,  tonsillitis  may  lie  tilt 
precursor  of  an  attjick  of  acut^  rheumatism,  or  less  frequently  ol  arnlegool 
Very  rarely  paralytic  sequels  have  occurred  ;  and  though  no  dottlift  fadflei 
of  the  Soft  palate,  ocular  mnscleSj  or  other  parts  are  strong  prestunpttfe 
evidence  of  the  diphtheritic  nattu'e  of  the  case,  yet  in  a  few  oC  tbMI 
careful  investigation  has  failed  to  reveal  the  KleWLoffier  bMattoa 
Cases  of  death  from  fiuff^>catfon  in  young  children  by  ttjcoewf^eljr 
swollen  tonsils  are  recorded  ;  and  it  baa  been  necessary  to  perform 
tracheotomy   to  prevent   asphyxia   from  lar^tigitis  conaeqii^tti  on  t^ 
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tons  i  Hit  is.  Death  has  occurred  from  rupture  of  tonsillar  abscess  and 
eBC4%pe  of  pus  into  the  larynx. 

Treafvif lit. —From  the  outset  the  bowels  should  be  kept  freely  moved, 
preferably  by  sidine  aperiunts.  If  iho  temperature  be  much  above  the 
normal,  six  grtains  of  sulphate  of  qui  nine  should  be  given  every  four 
hours  till  it  is  reduced.  In  rheumatic  cases,  whi  rti  there  is  much  aching 
pain  in  the  Hmhs  and  back,  tincture  of  guaiacum,  or  iifiecn  to  twenty 
grains  of  salicylic  acid,  or  the  soda  salt,  given  every  two  hours,  will  often 
alleviate  the  symptoms.  Tinctme  of  aconite  in  small  and  fret|uently 
repeated  doses  is  useful  in  young  ehildren.  In  paienchymatous  ton- 
silliti!4,  especial! Vi  guuiacum  lozenges  should  be  prescribed,  six  to  eight 
being  slowly  dissolved  in  the  mouth  in  the  twenty-four  hours.  Gargling 
with  dilute  solutions  of  chlorate  or  pci-manganate  of  potash  to  which 
phenazonum,  ten  or  fifteen  grains  to  the  ounce,  has  been  added,  is  most 
useful ;  and  sucking  ice  often  gives  considerable  relief.  Btit  if  the  pain 
and  swelling  are  considerable,  gargling  may  be  out  of  the  question  ;  then 
hot  f  omen  tuitions  applied  to  the  neck  and  lower  angle  of  the  jaw,  or  a 
spray  of  cocuinc  (2  to  5  per  cent)  or  of  menthol  {10  to  15  per  cent) 
dissolved  in  colourless  oil  of  vtiseline  or  in  oleum  atlepsin,  will  lessen  the 
pain.  The  two  solutions  may  he  combined  ;  for  menthol  has  the 
additional  advantage  of  being  antiseptic.  P'irm  compression  with  the 
tij^s  of  the  fingers  applied  just  in  front  of  die  external  auditory  meatus  will 
greatly  relieve  the  jmin  on  swallowing.  In  some  cases  a  few  longi- 
tudinal incisions  in  the  tonsils  will  relieve  congestion  and  pain.  Any 
indication  of  suppuration  shoidd  be  watched  for,  cspeciall}^  in  peri- 
tonsillitis ;  in  such  cases  the  inhalation  of  steam  or  gargh'ng  with  warm 
water  relieves  the  pain  and  tends  to  make  the  pus  point.  In  cases  of 
peritonsillitis,  when  the  soft  jalate  is  seen  to  be  bulging  forward.s  and 
fluctuation  is  felt  through  it,  the  incision  alwiiys  ought  to  be  made — not, 
as  many  practitioners  still  do,  l>ehind  the  palate  into  the  substance  of  the 
tonsil  itself,  but  through  the  palate  in  the  direction  from  without  and 
below,  inwards  antl  upwards. 

The  tonsils,  as  a  rule,  shotdd  not  be  removed  while  inflamed  :  to 
ibis  rule,  however,  two  exceptions  may  be  given ;  namely,  when  in 
cbihJren  respiration  is  greatly  eml^arrassed  by  the  tonsillar  swellings  and 
when  in  adults  tonsillitis  hsis  refteatedly  occurred,  but  re  mo  v  id  during  the 
period  of  qtiiesccnco  is  for  one  reason  or  another  impossible. 

Patients  are  generally  much  weakened  by  tonsillitis,  and  need 
feeding  up,  and  suitable  toidcs  such  as  iron  and  cpiinine. 

As  tonsillitis,  or  at  any  rate  the  acute  lacunar  form  of  it,  is  certainly 
nfcctious,  it  is  well  to  advise  the  patients  friends  to  avoid  such 
immediate  contact  as  kissing  ;  children  and  persons  specially  prone  to 
the  aifection  should  keep  away,  but  strict  isolation  is  not  so  necessary  as 
in  the  ciise  of  diphtheria. 

Chronic  Enlargement  of  the  Tonsil. — Cmtsr.^. — Hypertrophy  of  the 
tonsils  is  one  of  the  alTcctions  in  which  the  influence  of  heredity  is 
most  obviously  seen,  |>articularly  in  families  in  which  other  evidences  of 
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"scrofula"  or  of  the  "strumous"  diatliesia   exist*      Variouji  c: 
measles^  for  instance,  scarlet  fever,  and  diphtheria,  strong]?  <iii|«w  u 
it,  vfhW^  in  many  caBos  it  results  from  repeated   attacks  of  UMllhaL 
The  eiilurgeinent  may  date  from  infaficy  or  occur  at  paberty.    Lm|i 
hypertrophy  is  rare  after   thirty -five  ;  and    the    tonsils,  if  cQlirgri  B  I 
childhood,  tend  to  atrophy  at  puberty  :  although  it  id  imporUnl  In  fa»t 
that  this  rule  is  by  no  means  without  exceptiorL      In  nuLDjr  caseitkcRii 
no  obvious  cause  for  the  condition ;  but  in  most  there  ia  a  cnmhtiifMi 
of  several  of  the  above  contributory  factors.     Very  frequently  ii  is  iamk 
associated  with  hypertrophy  of  the  pharyngeal  tonsil  (adenoid  xtgAMamy 
£Uid,  not  quite  so  often,  wHih  enlargement  of  the  lingual  tonsil  and  of  thi 
cervical  lymphatic  glands^ 

Piithvlfiffij.—Hh^  guWtance  of  the  healthy  tonsil  is  ooBtposed  d  i 
nimibcr  of  small  nodules  of  lymphatic  tissue  arranged  aroutid  a  p^m^  ^ 
seven  to  twelve  crypts,  and  of  connective  tissue,  blood- vesttda  and  ft  If* 
nerve  fibres;  the  tonsils  are  covered  by  ordinary  muccyos  mcmlnBi 
which  dips  down  into  the  crypts.  There  are  no  secretory  dil€t%  Mr  doif 
the  mucous  memhmne  even  in  the  crypts  present  any  appoamiPi  «f 
muciparous  glands ;  but  leucocytes  pass  out  thiough  mmtste  spM» 
between  the  epithelial  cells,  and  the  mucous  njenibntne  is  avails  til 
secreting  small  quantities  of  mucus.  In  the  large  soft  ehrotiic  hypartTti|ikT 
of  the  tonsils,  such  as  is  generally  seen  in  young  patients,  the  l^mphoUt 
tissue  nodules  are  increased  in  size  and  number,  and  the  gsiping  OTpti 
contain  a  variable  iiraount  of  mucus  and  of  altered  epitbeliuro  und«]^iiig 
fatty  degeneration.  In  other  cases,  chiefly  in  adiiltj&,  the  hypertrophy  » 
mainly  due  to  m\  excessive  growth  of  the  connective  tissue  ahcientt, 
which,  by  compression,  cause  more  or  less  ttti*ophy  of  the  lyinplMlk 
nodules  and  blood-vessels,  and  obliteration  of  the  crypts ;  cluuigi^  whidi 
result  in  a  hard,  smooth,  non- vascular  tonsil. 

We  flistingulsh  three  chnical  vanetics  : — (i.)  Chrtmie  lacrnnar  iantiUttii 
with  accumulation  of  caseous  matter  in  the  crypta,  which  gape  whm  tki 
yellow  evil-smelling  masses  are  extruded.  These  masses  are  wniBitiii 
very  consistent,  and  may  be  confused  with  pharyiigomycoais  lef^^iihikk; 
but  examijiation  of  the  very  adherent,  clear,  milky-wbite,  ofiaqtae,  toci, 
projecting  pointed  masses  of  the  latter  will  reveal  the  charaetenslic  tlif«Mfa 
of  the  cryptogjim.  (ii.)  Chnmic  ptirtnch\jr)mtmLR  hjperplasia.  The  tooiiii 
are  soft  and  friable  from  tbe  overgrowth  of  Ipnphoid  tissue.  <iii)  Vhrmk 
fihroui  degenrmtiOfL  This  ffjrra  is  almost  confined  to  adults,  it  reippiitPii 
the  advance<l  stiige  of  the  hyperplastic  form,  it  is  often  the  remnaiil  III 
former  frequently  occurring  attacks  of  acute  tonsillitis,  and  it  is  aspodAUjr 
associated  with  the  rheuu»atic  or  gouty  habit. 

Sometimes  we  meet  with  a  smooth,  jwde  yellowish  swelling  diis  tt 
occlusion  of  the  mouth  of  a  crypt  with  retention  of  the  cheesj  txudsjaw 
— a  form  of  chronic  tonsillar  abscess. 

The  enlargement  of  the  tonsils  is  sometimes  very  great,  oecasioialtf 
enormous,  projecting  far  beyond  the  palatine  arches,  and  meeting  m  tkf 
middle  line  behind  the  uvula.     Not  infrequently  the  antenor  pillftr 
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Ithe  fauces  ha^  become  adherent  to  the  tonsils,  and  extends  over  the 
I  whole  anterior  surface,  completely  concealing  the  tonsil  itself. 
I  Sffmphfm^.—Omn^  to  the  eiikrged  tonsils  encroiiching  on  the  oro- 
pharyngeal space,  and  interfering  with  the  movements  of  the  soft  palate, 
the  voice  is  throaty  and  thick,  with  a  nasal  twang.  Pain  is  generally 
absent,  except  in  subacute  attacks  of  tonsillitis,  wliirh  generally  occur  at 
fr«*quent  intervals.  Tn  children  especially,  in  whom  most  of  tlie  cases 
are  met  with,  [)ost-nasal  a<lenoida  are  generally  present  also,  and  many  of 
the  symi>toms  attrilmted  to  enlarged  ttinsils — such  as  aiiaimia^  buccal 
respiration,  jiigeon  lireast,  and  infra-mammary  depression  of  the  ril>8, 
fiiniiU  ill-developetl  lungs,  snoring,  suffocative  symptoms,  and  nii^ht-terrors 
during  sleep,  difficulty  in  deglutition,  and  |>articularly  Eustachian  deaf- 
ne^ — are  in  the  main  due  to  the  concomitant  adenoids  ;  though  most 
of  these  symptoms  may  be  due  to  the  tonsillar  disease  alone,  without 
iidenoida.  The  mouth  is  often  kflpt  open,  the  under  li|i  protruding;  and 
thickening  behind  the  angle  of  the  jaw  and  enlargenitint  of  the  cervical 
lymphatic  glands  are  frequently  present.  Dry  reflex  cough  is  a  very 
common  symptom,  and  vaxnoua  reflex  neuroses,  such  as  darting  pains  in 
the  ears,  vomiting  and  gastric  pains  have  been  attributed  to  enlarged 
tonsils.  The  constantly  recurring  attacks  of  tonsillitis,  in  addition  to 
the  sutfering  they  entJiil,  are  attended  by  high  fever  and  foUowfd  by 
great  prostration  ;  thus  they  greatly  interfere  with  occupation,  develop- 
ment, and  general  health. 

Chroiric  enlargement  of  the  tonsils  may  then  act  injuriously  in  three 
different  ways — namely,  (a)  by  mechanically  obstructing  the  food  and  air 
passages  ;  (h)  hy  maintaining  a  liability  to  frecjuent,  often  very  painful 
attacks  of  inflammation  within  the  glands  themselves  or  in  their  immexliatc 
neigblH)urhood  ;  {r)  by  forming  a  perpetual  soiU'ce  of  d^ulg*!r  from 
infection  by  various  micro-organisms,  such  as  those  of  diphtheria  or 
tubercle. 

The  progiiosUy  as  regards  the  life  of  the  patient^  is  invariably  good  ; 
the  ultimate  effect  on  the  health  of  the  patient  will  depend  to  a  certain 
extent  on  his  age,  on  the  relative  degree  of  hypertrophy  of  the  tonsils  as 
compared  with  the  size  of  the  fauces^  and  on  the  presence  or  absence  of 
eoncomit;mt  adenoid  vegetations  in  the  rhino  pharynx. 

In  children  under  the  age  of  ten  marked  hypertrophy  greatly  inter- 
feres with  growth  and  healthy  development ;  and  the  coexifstence  of 
adenoids  adds  to  the  pernicious  effects  that  will  almost  certainly  ensue  to 
his  permanent  disadvantage.  A  tonsil  not  excessively  hypertrophied 
may  undergo  the  physiological  retrogressive  changes  soi^n  after  the  age 
of  puberty  ;  but  in  most  cases  we  shall  await  such  a  happy  consummation 
in  vain,  and  meanwhile  the  child  is  exposed  to  the  many  risks  which  we 
have  already  descn^>ed. 

From  a  therapeutic  standpoint  the  prognosis  is  excellent  provided  no 
irremediable  consequences  have  ensued ;  thus  the  prospect  of  perfect 
recovery  depends  on  the  absence  of  marked  deformity  of  the  chest  walls 
and  other  secondary  changes. 
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Trmim^nt — The  only  satisfactory  method  of  dealing  witli  eiilv|rf 
tonsils  which  require  treatment  is  to  remove  tbetn  ;  and  at  tlie 
would    etuphasise     the    uselessness    of    the    so-called     milder 
isartieularly  the  ridiculous  painting  with  iodine  8otutiariiiv  taunic 
the  like  :  these  prestTiptioiis  are  so  much  waste  of  lime*  and 
succeed  only  in  causing  considerable  unnoyanco  to  the  fi^iticnt^ 

The  tonsils  should  be  reduced  in  size,  (/i)  if  they  ititfrrfctt  wkh 
respiration,  either  dumig  waking  or  sleep,  and  load  to  deficient  acntiai 
of  the  blood  ;  (b)  if  they  lead  to  changes  in  the  character  of  tKe  voice  lad 
to  defective  articulation  ;  (//)  if  they  U-acl  to  defective  developoiettl  ul  lb 
face  and  chest ;  (d)  if  the  chronic  enlargement,  though  not  very 
able,  he  attended  with  fre^pient  attacks  of  infiummatioii  of  the 
themselves,  by  tumefactious  of  the  cervical  glands,  or  by  catarriial 
tions  of  the  neighboiu*ing  mucous  membranes,  especially  of  the 
tubes :  even  in  the  absence  of  symptums^  decided  chronic  hyp«Uiiffcy, 
cspeciiilly  in  association  with  the  strumous  diathesis,  render*  an 
advisiilile  in  patients  under  fouiteen,  so  that  a  very  active  source  of 
from  infection  may  V»c  removed. 

Removal  of  the  tonsils  ma}'  be  accomplished  by  varioui 
by  cutting  with  the  bistoury  or  tonsillotoaief  by  enucJeaUofi,  «r  bf 
the  gal vano- caustic  point  or  snare.  Our  practice  is  confined  to 
methfxis,  namely,  tonsillotomy  and  the  galvauo-c^ustic  point.  Wlim  H 
has  been  decided  to  remove  the  tonsils  we  have  to  cotiiader  whidi  is  tki 
best  methoil  to  choose-  {a}  If  the  patient  be  under  twenlt,  anil  ikc 
enkrgement  be  mainly  tnuisvcrsOj  bo  that  the  tonsil  or  tofu^ib  pruj^ct  i 
good  deal  beyond  the  arch  of  the  jmlate,  the  cutting  operation  abooU  k 
preferred,  (p)  Local  conditions  i>eing  the  same,  but  the  patient  Ofv 
twenty  years  of  age,  and  iu  all  cases  where  the  tonsils  are  entirtJy  eoi- 
ceiiled  behind  the  palatine  arches,  or  only  project  a  little  beyond  ihtm^ 
let  broLul  applications  of  the  galvauo-cautery  be  nuiile  by  means  of  a  luft 
flab  burner  of  platiinmi  or  porcelain.  The  ton  .si  Is  are  re<lucetl  m  dat  if 
the  cautery  quite  as  rapidly  and  efiectually  by  this  method  as  by  ^fiAO^ 
puncture ;  and  it  has  the  advantage  of  greatly  re<Jucing  the  nVk  of  duvp 
hifcmorrhage,  a  risk  which  cannot  altogether  be  disregardejl.  The  eilttiii| 
oi>eratiun  iu  patients  over  twenty  is  more  liable  to  be  attended  whk 
seriuus  and  uncontrollable  haemorrhage  than  is  the  case  in  youmpt 
pvticnts. 

The  object  of  the  operation  should  be  to  reduce  the  tonftil  In  Um 
normal  size  ;  and  therefore  in  using  the  tonsillotome  it  is  itell  at  die 
moment  of  perforiinng  the  operation  to  push  the  tonsil  a  little  invanb 
by  firm  pressure  from  without  just  underneath  the  angle  of  the  J^w,  m 
that  the  |>urtiou  of  the  tonsil  lying  iK^twecn  the  palatine  archea  ia  nemnved 
without  cither  injuring  the  atiterior  arch  of  the  palate  or  iiinning  a  riik 
of  injury  to  the  large  vessels  in  close  relation  ^nth  the  liase  of  the  tonA 
It  is  idle  to  reuiove  a  superficial  slice  in  the  hope  that  the 
will  atrophy. 

When  the  gi^dvano-cautery  is  employed,  the  reduction  of  the 
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Iwill  require  six,  eight,  or  ten  sittings,  according  to  the  degree  of  enlarge- 
ment, at  intervals  of  three  days  to  a  week.  The  amount  of  reduction 
will  have  to  be  determined  on  the  merits  of  each  case. 

Removal  is  most  readily  accomplished  by  the  tonsillotome.  We 
employ  Mackenzie's  instrument,  though  by  one  of  us  (W.  W.)  Reiner's 
moflifi cation  is  often  preferred.  In  young  and  nervous  children  the 
opemtion  may  be  done  under  chloroform  administered  as  in  operating 
on  post-nasal  adeijoids.  Again  we  wish  to  em]>hasise  the  rule  that  in  all 
casc«  of  enlargement  of  the  tonsils  adenoids  should  be  sought;  and,  if 
present,  they  should  be  removed  first.  In  adults  and  in  older  children^ 
when  the  tonsils  only  requii-o  removal,  a  general  amesthetic  may  bo 
ilispensed  with,  and  a  strong  solution  of  cocaine  or  eucaine  used  instead 
to  produce  local  anaesthesia.  After  operation  the  patient  shoidd  be 
directed  to  keep  quiet  for  a  few  days,  and  only  bland,  cold,  and  soft  food 
should  be  taken, 

Hsemonhage  is  always  pretty  free  after  tonsillotomy,  but  usually 
ceases  spotrtaneously  in  a  few  minutes.  Dangerous  hteniorrhage  occurs  m 
a  very  small  {>crcentage  of  cases ^  however  skilfully  the  opemtion  is  per- 
formed ;  yet  so  rarely  in  pro|K>rtion  to  the  number  of  oj>eration8,  that  it 
can  never  be  urged  as  a  general  objection  to  the  practice.  In  children 
it  is  extremely  rare ;  and  it  is  m  the  older  patients  whose  enlarged 
tonsils  have  undergone  cicatricial  degeneration  that  hii?morrhage  is  to  be 
feared,  and  this  more  especially  after  cutting  operations. 

The  causes  of  hmnutrlMge  may  be  stated  hnefly  as  (a)  abnormality  in 
the  distribution  of  the  bloo<l- vessels;  (h)  fibroid  tissue  deposit  and 
degeneration  of  the  walls  of  the  vessels,  which  gape  when  they  are 
divided  ;  {c)  htemophilia ;  (r/)  eating  solid  food,  and  {f)  over -use  of  the 
voice  too  soon  after  the  operation. 

If  the  hiemorrhage  dr>  not  soon  cease  spontaneously ,  or  if  secondary 
liaainorrhage  occur,  the  piitient  should  be  kept  quiet  and  have  small  pieces 
of  ice  to  suck,  and  a  mixture  of  tannic  and  gidlic  acids  dissolved  in  water 
to  sip  ;  or  the  solution  may  be  applied  directly  to  the  bleeding  tonsil, 
Perchluride  of  iron,  which  is  sometimes  recommended,  should  never  be 
ap[)lied,  jis  it  produces  clotting  without  arresting  the  haimorihage,  conceals 
the  bleeding  s]*r»t,  and  often  enou^^h  makes  matters  worse  by  inducing 
retching  from  thi^  mechanical  irritation  of  the  fauces  produced  by  the 
blood -clnts.  If  onlinary  styptic  mea^^ures  fail,  wo  must  seek  for  the 
blo**t]ing  point,  and,  if  possible,  the  vessel  from  which  the  haemorrhage 
flows  shotdd  he  seized  and  twisted  with  torsion  forceps  ;  or  the  sources 
of  hiemorrhaice  may  be  touched  with  the  galvano-cantery.  Direct  per- 
sistent digital  compression  hus  sometimes  to  be  rt'sorted  to,  and  if  even 
this  fail,  ligation  of  the  carotid  arteries,  especially  of  the  external  carotid, 
renuuns  as  our  last  resonrce. 

There  still  exists  in  the  minds  of  the  public  and  even  of  many 
practitioners  a  prejodice  against  o]Jcralions  oji  the  tonsils;  it  is  necessiu'y, 
therefore,  to  refer  brieHy  to  some  of  the  ohjctaions  raised.  First,  it  is 
urged   in   the  ciise   of   children   that   they   will   "grow  out  of   it,'*   and 
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that  if  matters  are  left  to  nature  the  tonsils  will  fipontaneoittly  ii?«|4j 
at  puberty  or  soon  after  that  time.      It  is  true  that  in  a  ceruin  pq|MHiiB 
of  the   cJises  aliout  two- thirds  of   the   tonsiU,    by   the   Migb  6t  tv«ntf, 
either  atro[)hy  or  cease  to  be  io convenient  enough   to  urge  tll6  puku 
to    seek    ad\'ice ;    hut    in    the    remaining    one-third    of    tb«   CMH  dii 
spontaneous  disappearance  does  not  occur,  and   therefore,  jilthoq|^  «t 
may  certiiinly  tell  the  parents  of  a  child  suffering  from  enhirgcd  toutW 
that   there   is  a  chance  of   tla-ir  atrophy  after   puberty,   we  nuxit  «ini 
ihcm  Lhat  thii  event  is  by  no  means  certain.      But  suppose  otir  beit  fcttpi 
fulfilletl,  we  have  still  to  consider  the  grt-at  risks  of  seriooa  and  liiti^ 
consequences   uf   great    hypertrophy   of    the   tonsils    during  tho  miSm 
years  of  life.     If  a  child  luis  not  begun  to  suffer  froui   the  ooiii0l|imMi 
of  obstrnetion  to  the  respiratory,  alimentary,  and  auditory  pBWign  l2l  tht 
age  of  tea  (and  nearly  half  the  toUd  number  of  cases  dis.pUy  mrictii 
symptoms  before  that  age),  and  if  we  admit  that  his  tonsils  majr  simply 
by  tlie  age  of  eighteen,  can  it  be  fairly  urged  that  eight  years  ol  eomUM 
inturference  with  some  of  the  most  important  functions  of  !ife,  aod  tkit 
during  the  most  important  period  of  development,  will  not  Icure  bchoid 
them   lasting  injury  I      The  number  of   adult   patients   sutfering  iiaoi 
childhood  from  ^Hhroat  deafness/'  and  gradually  getting  worse,  the  coa^ 
figuration  of  countless  faces  seen  in  the  streets,  the  defective  artietilaliQa 
and  intonation  so  often  met  with  in  people  in  society — all  these  dsCsott 
tell  their  own  tide  and  give  the  best  reply  to  the  question. 
if  such  scqufds  do  not  follow,  the  patient  is  hable  to  frequeotty  i 
acute  attacks  of  throat  disoi-der. 

Further,  it  is  sometimes  stated  that  the  tonsils,  eren  when  bjpcr* 
trophied,  are  protective  against  infectious  disease ;  now  it  bis  hssi 
conclusively  proved  that  tonsillar  hypertrophy  adds  very  greatly  to  tki 
danger  of  infection,  a  point  which  we  have  fully  emphasised  in  oor  ofot 
ing  remarks  on  di^ejises  of  the  tonsils. 

Removal  of  the  tonsils  never  impairs  the  voice  ;  on  the  conlnij,  m 
cases  in  which  the  masses  of  hypertrophied  tissue  are  large  enotl^  t»» 
interfere  with  the  normal  \'ibrjitions  of  the  column  of  air,  and  to  dirr^t  it 
into  an  anomalous  direction,  and  at  the  s^irae  time  to  interfere  with  tkt  j 
movements  of  the  palatine  arches  and  stift  palate,  and  per  Imps  to  maintaiR  1 
a  chronic  eatarrhid  pharyngitis^  the  voice  will  certainly  be  grestly 
improved  in  strength,  f|nality,  and  timbre ;  although  the  removal  of  tkt 
tonsils  will  not  of  itself  increase  the  range  of  the  voioet 

That  removal  of  the  tonsils  has  any  tt^ndency  to  result  tn  st47ility  v 
a  superstition  so  absurd  that  it  is  only  worth  mentioning  lo  shov  tktU  { 
no  belief  is  too  foolish  and  groundless  to  be  advanced  against  ComtiJIotonij. 

In  Ciises  which  urgently  call  for  operative  intcrft-renoc^  not  only  art 
all  the  risks  of  local  complications  due  to  the  enlarged  lonaQa  remoiFvd, 
but  there  is  almost  invarial>ly  a  rapid  and  marked  alleratioA  for  thi 
better  in  general  health  nod  development  where  tbrse  have  Vieen  iiii|iftirBd. 
The  appetite  and  digestion  are  improved,  there  is  better  aeratioti  of  the 
lungs,  the  child  becomes  fat,  rosy-faced,  bright  and  cheerful,  and  is  a 
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marked  contrast  indeed  to  the  lialf-noiirished,  listles.«»  anemic,  more  or 
less  deuf  creature  with  open  mouth  and  noisy  resi:tiratiori.  The  opemtion 
should  not  bo  postponed  on  account  of  the  weakly  condition  of  the  piiticnt ; 
for  though  it  seems  reasonabl*^  to  suggest  that  it  would  be  well  to  wait  until 
a  course  of  careful  dietiug  and  gencr.d  treatment  have  made  the  child 
stronger  and  better  able  to  undergo  operative  treatment^  we  shoultl 
rememlier  that  the  local  conditions  are  in  themselves  chiefly  respon^iblo 
for  the  a<  I  verse  state  of  health,  and  that  until  the  tonsils  are  removed  but 
little  amelioration  can  be  anticipated  ;  whereas  the  tonic  trt-atment  which 
has  usually  buen  tried  before  an<l  failed  will  l>e  attended  with  very  much 
happier  result  after  the  operation^  or,  ituieed,  is  usually  rendered 
unnecefisary,  thereby.  We  have  never  in  the  whole  of  our  experience 
seen  any  benefit  derive! I  from  a  po8t|>onement  of  the  operation  in  the 
class  of  cases  now  under  discussion.— F.  S.  and  W,  W. 
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—28.  SoKOLOwsKi  and  DwrnuownKr,  and  Senuziak.  Jtmm,  of  Lartfmf.  1895,  p.  287, 
^29.  StoeHR,  Phijjp.  JJioimji series  Centrnih.  vol.  iv.  No.  12  :  and  Sifzvn<jsf>endtt  der 
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Maiideln  nnd  Biilgdnisen,'*  Arch,  fur  patfntL  Analom.  etc.  Berlin,  1884,  xcvii. — SI. 
SruAssMANNitnd  DMotiiowrtKi.  A/ed.  IVe  k,  1895,  p.  213,-3^-  Ti'KSEK,  W.  Alpken, 
"The  Innervation  of  the  Musdesof  the  Soft  riilatt'/'  Jourifv.  of  Anat.  and  Plnjs.  1889, 
vol,  xxiii.  part  iv,  p.  52^, — 33.  Williamk,  P,  Wathmn.  Diseases  tf  the  Vpptr 
Respiratory  Tracts  the  A'ose,  Pkaryn^^  and  Z-«n/iiar.     Bristol,  1897. 
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III.— DISEASES   OF   TBE    LARYNX 


Laryngoscopy.     Felix  Semon  and  W<4t- 
«oii  Williunis. 

AUTOSt'UPV     AM*     SKrACHAPHY     OF     THE 

Lauysx.      FeiiJc  Seinou. 
Anjsmia  anu  Hyj'Ekjemia: 
Aoi'TK  LAitYKcirnM : 
Chisonic  Laiiykoitiw  : 

OEDEMA  I 

H.BMOBHHA0E  : — F.  lie  Havillaiid  HalL 
TuiiEJ:«  liiosis,     Felix  Semoo, 
Lit  pre: 

Lepho^y:  —  Felix    SemoQ    and    Watson 
Willkma, 


Lautnx     in      Acboic£calt,       Wi 

WiUiftDBS. 
SvPHILIk: 
PEfiICHO>DBlTlS  : 

Diseases     of     tum     Cejco-AHTTJ 

Joint: 
STKNOtStB  : 
BftMGS    GitoWTBs     (indodiiis 

deilmia): 
Mauoxant  Giioimis  : 
Nelrok^im:— Felix    Semaii    «im1   Wi 

Williams. 


Laryngoscopy 


Inspection  of  the  Larynx.^For  this  purpose  a  small  mirror  atiAclkcd 
to  a  harHlle  must  lie  introduced  into  tlie  back  of  the  mouth,  ami  *  BtnMtn;  I 
light  Lhrawii  on  the  letlecting  surface,  which  is  directed  ohUfjUeljr dom- 
wards  so  us  to  rcHcct  the  ima<je  of  the  larviix.  Tlie  snifUl  laryn^oicapc 
minor  shotild  he  atUvchetl  to  the  handle  at  an  angle  of  about  120°,  At 
le^st  three  sizes  of  these  flat  eircular  mirrors  are  desiralile,  of  duunetm 
of  half  an  inch,  one  inch,  and  1  i  inch  respectively,  adaptecl^  thiit  i%  to  t^ 
size  of  the  fauces  at  dilTereiit  ages. 

The  forehead  reflecting  miiTor  is  concave  and  of  about  fourteeo  iudr  | 
fociLs,  It  should  lie  adjufctetl,  l»v  a  freely  adjusUUile  ball  axid  socket  joiiH, 
to  a  forehcid  band  or  spectacle  -  fnime  carrier ;  the  l/ittcr  bas  tbr 
advantage  of  being  more  readily  put  on  and  off,  and  for  h^iiemietroiaeor 
myopic  observers  epect^icle  glasses  am  be  attached  to  the  fnuae.  In 
the  centre  it  should  have  an  oval  opening,  the  long  axia  of  whkli 
corresponds  with  the  long  axis  of  the  observer's  cye»  It  ia  eas^nlaal  tint 
the  central  opening  slumld  come  immediately  in  front  of  Uie  pupil  ^ 
the  examit»er*8  eye,  and  that  the  mirror  be  freely  adjustable. 

For  a  BatisfacU>iy  examiitation  a  good  light  is  of  the  utmost  import^ 
ance.  Bright  sunlight  answers  admiral ily  when  it  is  available  ;  htii  it 
usEially  more  convenient  to  employ  some  form  of  artificial  light  which  It  i 
wholly  under  control  In  a  dikrkcne<l  r<3om  a  candle  or  oil  Lamp  in*?  I 
buffico  in  some  ciises  for  diagnostic  purposes  ;  Imt  an  Argimd  burner,  <ir, 
better  still,  the  sixty -candle- fKiwer  AVelsbach  incandc^teent  biimer,  the 
electric,  or  the  oxy hydrogen  limelight  is  necessary  for  finer  o|icr^oiif 
and  for  higher  degrees  of  accuracy  of  diagnosis  in  many  of  th«  le«a  grcvi 
or  mnre  obscure  laryngeal  aflfections,  and  for  posterior  rhino6co|ijr,  Tb< 
artiflcial  light  should  be  freely  movable  in  every  directinnj  so  aa  to  alkw 
of  ready  adjustment  and  focussing  of  the  light  on  the  p*irt  to  bo  exaiained.. ; 
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The  examiner  should  also  accustom  himself  to  the  use  of  oixlinary  bnght 
daylight  concentrated  by  the  forehead  mirror  upon  the  patient  whose 
hack  is  to  a  window,  as  this  may  give  a  l>etter  illumination  than  the  poor 
light  often  afforded  by  the  lamps  avaikihlij  in  private  hotises. 

In  proceeding  to  examine  the  larynx  strict  ai  tent  ion  to  the  following 
method  is  advised*  The  patient  is  to  sit  on  a  common  cane  chair  facing 
tbc  cxamineri  who  is  similarly  seated.  The  light  shoidd  be  placed  on 
the  left  side  of  the  patient,  as  close  to  the  ear  as  is  convenient^  and  so 
supported  on  a  bracket,  or  a  tiible,  or  held  hj*  an  assistant,  that  the  con- 
centrated i  ays  of  light  fall  directly  on  the  forehead  mirror.  The  light 
returning  fr^im  the  centre  of  the  forehead  mirror  and  the  laryngoscopic 
mirror  when  in  place  in  the  patient's  mouth  should  be  in  the  same 
horizontal  ]  4ane  during  the  examination ;  neglect  of  this  fundamental 
rule  is  one  of  the  commonest  sources  of  failure  in  begjnnei-a.  The  pfitient 
with  the  head  slightly  thrown  baek  should  be  directed  to  open  his  month, 
to  breathe  naturally,  and  to  put  out  his  tongue,  which  is  to  be  immediately 
but  gently  grasj^ed  in  a  smaM  towel  by  the  examiner's  left  hand.  The 
light  having  l>oen  concentrated  at  the  back  of  the  raoiiih^  by  adjusting  the 
forehead  mirror,  the  laryngoscopic  mirror,  lightly  held  in  the  right  hand 
as  one  holds  a  pen,  is  introtluced  horizontally  into  the  mouth  till  it 
reaches  the  uvula,  when  it  is  brought  to  an  angle  of  about  90'  by  raising 
the  bantlle  and  held  steatlily  but  gently  against  the  u^  ula  and  soft  jmlate 
but  not  80  far  back  as  to  touch  the  posterior  pharyngeal  i\'all.  The 
upper  rim  of  the  mirror  ahoidd  be  about  as  high  as  the  free  margin  of 
the  velum  palati.  Before  introduction  the  face  of  the  laryngCid  mirror 
should  be  warmed  over  the  lamp  so  as  to  prevent  the  condensation  of 
the  moisture  of  the  breath  upon  it.  The  proper  temperature  is  obtained 
at  the  moment  when  the  film  of  moisture^  which  at  first  forms  on  the 
reflecting  surface,  has  disiippeared ;  but  to  avoid  the  risk  of  introducing 
the  mirror  too  hot,  it  a  temperature  shoold  always  be  tried  on  the  back 
of  the  hand  before  it  is  introduced  into  the  patient's  mc^uth. 

At  first  perhaps  only  the  dorsum  of  the  epiglottis  may  be  seen  in  the 
Bmall  mirror;  but  by  altering  its  angle  the  other  parts  of  the  larynx  will 
be  successively  brought  into  view.  While  keeping  the  month  widely 
open,  the  patient  should  be  directed  to  sound  **  eh  !  "  or  "  ee,"  which  causes 
the  larynx  to  be  raised  and  the  epiglottis  to  be  retracted  so  that  the  larynx 
is  brought  more  perfectly  into  \iew.  The  vocal  cords  can  then  be  seen 
approaching  and  diverging  alternately  in  phonation  and  respiration. 

It  will  be  noticed  that  the  laryngeal  image  is  inverted  antero- 
posteriorly,  but  that  the  right  and  left  sides  of  the  laryngeal  image 
correspond  to  the  same  aides  of  the  jiatient ;  there  being  of  course  no 
transposition  of  the  reflected  image  in  the  horizontal  plane. 

The  laryngoscopic  image  brings  the  following  structures  into  view  ; 
the  ])art  first  seen  u  the  e|»i glottis  ;  it  appears  in  the  upper  portion  of  the 
mirror,  more  or  less  bent  and  saddle- shaped,  bo  that  it  shows  parts  both 
of  ihe  upper  anl  lower  surfaces.  The  epiglottis  varies  greatly  in  form  in 
diflferent  patients,  being  sometimes  erect  and  only  slightly  curv^ed,  at 


other  times  pendulous^  or  very  much  bent  and  curled.  Tbe  ep^bttb  « 
attached  to  the  base  of  the  tongiie  by  three  ligamentous  folds:  CHWCMnl  i 
(superior  gloBso-eptglottic  ligament ),  and  two  right  and  left  {hti/eai  jfiaMk 
epiglottic  folds).  The  spaces  between  these  folds  are  named  the  viUMrf^ 
Bolow  the  epiglottis  the  pearly  white  vocal  cords  passing  badrvmidi  li^  k 
attached  to  the  arytjenoid  cartilages  st^nd  out  clejirly  ;  bet  ween  Ami  k 
the  triangular  glottic  chink  through  which  a  variable  extent  of  ike  mtmf 
wall  of  the  trachea  and  sometimes  even  the  bifurcation  and  the  oomneni*' 
ment  of  the  bronchi  may  be  seen.  The  tnie  vocal  corda  are  ftUachid 
posteriorly  to  the  procossua  vocales  and  to  the  ant-erior  surface*  of  xhe  uf- 
tODnoid  cartilages  ;  and  anteriorly  they  are  attached  together  in  front  in  tli 
angle  of  the  thyroid  cartilage  forming  the  anterior  commissure  jtiit  htkm 
the  projection  or  thickening  called  the  cushion  of  the  epiglottis.  Aloof 
the  outer  aides  of  the  vocal  cords,  and  on  a  slightly  higher  level,  Ii«  ikt 
pink  ventricular  bands.  In  some  cases,  especially  if  we  tilt  the  nimt 
laterally,  the  opening  of  the  saccuhis  laryngis,  or  ventricle  of  Morgapii, 
can  be  seen  on  each  side  as  a  rim  or  chink  between  the  ventriciilir  faaal 
an  1  the  vociil  cord.  The  arytaenoid  cartilages  are  seen  ft9  roQoM 
swellings  in  the  lower  part  of  the  image ;  between  tliem  is  the  iRU^ 
aryLijnoid  space  or  fold  forming  the  posterior  wall  of  the  Wynx,  Tlf 
folds  of  mucous  membrane  stretching  on  each  side  between  the  rpigMtii 
and  the  arytaenoid  cartilages  are  the  arytieno-cpiglottidean  f olds ;  ani 
posteriorly,  just  in  front  of  the  arytjenoid  cartilages,  the  earttlnjgei  d 
Wriaberg  and  Santorini  am  often  be  recognisf^d  in  the  outline  of  ihm 
folds.  Between  the  arytseno-epiglottidean  folds  and  the  prominemtf  d 
the  great  cornu  of  the  hyoid  bone  are  the  pyriform  sinuses  or  hyoid  foMto. 
In  making  a  laryngoscopic  examination  we  first  observe  (*»)  the  or>Joiir 
of  the  various  p-irts  ;  secondly  (6),  the  form  and  contour  ;  and  lautly  (rj^ 
the  functional  activity  of  the  vocal  cords  during  phonation  and  ntf{itnltoiL 
As  regards  the  colour,  the  epiglottis  should  be  slightly  jellowish  axid  ikt 
rest  of  the  laryngeal  mucous  membrane  pale  pink  or  red^  while  the  vecJ 
conrds  are,  normally,  pearly  white  or  very  slightly  pink,  though  they  are 
often  of  a  more  pronounced  reddish  colour,  particularly  in  male  profcmoial 
vocalists.  The  vaao- motor  changes  in  the  larynx  are  very  niptd  :  on  firrt 
introducing  the  mirror,  anemia  may  be  present ;  this  on  a  •eeood  itt 
spection  may  have  given  place  to  the  normal  tint,  and  on  the  thurd  t» 
by jTcriemia,  As  isolated  ancemia  of  the  larynx  is  a  valuable  diagaofde 
gign,  this  inconstant  condition  should  be  carefidly  noted  on  the  firit 
inspection,  while  the  structural  alterations  and  the  movements  of  Um 
vocal  cords  may  be  left  to  a  later  observation.  The  structural-  alUrrnimi 
to  be  noted  are  tumefaction,  ulceration,  abscess,  oedema,  n^vf  growtlu^ 
foreign  bodies,  malformations,  and  dislocations  of  the  ary tsenoid  cartikgBlL 
Any  unevenness  of  the  voeil  cords  should  be  particubirly  nfit4?d.  Flnallf, 
the  position  and  mobility  of  the  cords  will  engage  atteotioa.  Vo 
definite  conclusion  concerning  the  mobility  of  the  vocal  cords  cmi  bi 
gained,  as  a  rule,  unless  the  larynx  be  examined  both  daring  phanAtioe 
and  deep  inspiration.     The  neglect  of  this  fundamental  rule  ofteii  refolci 
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Lin  overlooking  laryngeal  paralysis.  During  quiet  respiration  they  should 
lie  midway  between  adduction  and  abduction,  "the  position  of  rest  or 
quiet  respimtion  " ;  this  is  not  the  sfime  as  the  "  cadaveric  "  position  in 
which  the  glottic  chink  is  narrowed,  for  the  wider  aperture  of  rest,  as  has 
been  shown  by  one  of  us  (F*  8.),  is  maintained  by  a  persistent  reflex 
tonus  of  the  akhictors.  On  phonating  **  eh  !  eh  !  "  the  ^'ocal  cords  should 
come  into  symmetrical  apposition  in  the  middle  line;  the  arytjenoid 
cartilages  at  the  same  time  being  approximated  by  the  arytienoideuB 
muscle  so  as  to  oblitemte  the  interaryteenoid  space.  During  deep 
inspiration  the  cords  arc  widely  alducted,  so  that  the  glottic  ojiening  and 
the  interarytienoid  space  are  considerably  'viqder  than  during  quiet 
respiration.  It  is  not  enough  simply  to  observe  that  the  vocal  cord 
moves  out  on  taking  a  breath  j  it  is  important  to  note  also  whether  the 
degree  of  abduction  on  deep  inspiration  amounts  to  the  normaL 

There  are  then  four  named  |>ositions  of  the  vocal  coixls,  namely,  those 
of  (a)  quiet  respiration,  (/?)  deep  inspiration,  (y)  phonation,  and  (5)  the 
eaduverie  position  of  death  or  complete  paralyfiis* 

Finally,  it  may  be  necessary  to  test  the  tactile  sensibility  of  the  larynx 
by  means  of  a  long  curved  laryngeal  probe.  The  nornml  larynx  is  very 
Sensitive,  and  on  contact  violent  cough  is  immediately  set  up^  particularly 
when  the  interarytfcnoid  fold  is  touched.    In  amesthesia  this  sign  is  absent 

BifficuHks  ill  lurt/ngoscopf/  may  be  encountered  ;  sometimes  this  is  due 
to  the  faulty  method  of  the  examiner,  sometimes  to  structural  peculiarities 
in  the  fauces  or  larynx  of  the  patient.  The  following  faults  should  be 
avoided  :  undue  haste,  flurrying  the  patient  and  rendering  him  nervous, 
attempts  at  examination  without  having  the  light  properly  concentrated ; 
clumsy  introduction  of  the  mirror,  or  introduction  of  a  mirror  either  not 
properly  warmed  or  made  too  hot ;  dragging  on  the  tongue  or  pressing  it 
against  the  lower  incisors ;  omission  to  tell  the  patient  to  breathe  quietly 
and  naturally  ;  holdir>g  the  mirror  too  long  in  the  mouth,  and  neglect  of 
the  various  little  manceuvres  for  bringing  the  larynx  into  view  by  getting 
the  patient  to  tilt  his  head  backwards  or  forwards  as  may  be  required. 

A  common  fault  is  to  hold  the  Jaryngoscopic  mirror  at  the  wrong 
angle,  or  too  far  forward,  so  that  only  the  dorsum  of  the  tongue  and  the 
anterior  surface  of  the  epiglottis  are  reflected  in  it.  By  placing  the  mirror 
somewhat  farther  back  and  lees  horizontally,  a  complete  image  will 
probably  be  obtained. 

Difficulties  may  arise  on  the  side  of  the  patient,  Of  these  the  most 
common  are :  (a)  Excessive  irritability  of  the  fauces,  leading  to  gngging 
and  retching  on  the  introduction  of  the  mirror.  To  overcome  this  the 
patient  may  suck  ice  fur  fifteen  or  twenty  minutes  before  the  examination, 
or  a  2  per  cent  cocaine  solution  may  be  sprayed  on  the  fauces.  (0) 
The  dorsum  of  the  tongue  may  rise  so  much  that  either  the  mirror  cannot 
be  introduced,  or  its  reflecting  surface  is  out  of  view.  If  forcible  pro- 
trui>ion  of  the  tongue  by  the  patient  or  taking  a  deep  breath  does  not 
overcome  this  difficulty,  the  patient  shouhi  he  asked  to  hold  his  own  tongue, 
while  the  examiner  depresses  it  with  a  tongue  spiUula  held  in  the  left 
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\mxiA,  Sometimes  the  best  view  Ib  to  be  hwX  hy  simply  dcfirMU^  tit 
tongue  without  protrusion  ;  and  if  the  patient  be  tongue-tied  or|viili«ia 
impossible,  this  procedure  shoul  t  be  adopttsd  in  th«  fiwt  Jturtnteft  h> 
Tho  tonsils  may  be  so  etdarged  that  tlio  usual  mirror  caimoi  be  miA\  a 
these  cases  it  may  be  possible  to  introduce  a  smaller  one*  If  tke  Ufvb 
be  exceasively  long,  it  may  get  in  the  way ;  this  olietarle  will  b»  mth 
come  by  using  a  largo  mirror.  (£)  The  most  serious  dtSeoltjr  ii  i 
pendulous  epiglottis  so  overhanging  the  larynx  that  the  anterior  pocliM 
of  tho  larynx  ia  concealed  from  view,  and  perhaps  nolHing  htl  lb 
posterior  border  is  reflected.  There  are  several  ways  of  orisrooiBUi^  lUl 
di£[ieulty.  In  slighter  cases  the  act  of  phonating  ''  $d  !  Ml  **  or  ^^^i*g 
with  the  mirror  in  place  may  suffice  to  raise  the  epiglottis ;  theii  the  fml 
coixla  mxy  come  into  view.  If  this  manoeuvre  fail,  direct  tli8  pitfmt  ti 
throw  his  head  well  back,  and  place  the  mirror  nearer  the  poslerior  viD 
of  the  pharynx^  and  somewhat  more  vertically  than  usual,  tke  ohMnif'l 
eye  being  well  above  the  level  of  the  patient's  mouth.  lo  a  few  cam^ 
however,  it  is  only  possible  to  see  the  vocal  cords  by  Falsing  t^  sp* 
glottis  with  a  retractor  (c)  The  patient  may  hold  his  brealh  frOtt 
nervousness ;  but  a  little  patience  will  soon  overconje  this  diAcollT. 
It  ia  important  to  remember  that  in  nervous  patients  the  rociil  eor<K 
inste  id  of  being  widely  abducted  on  deep  inspiration,  may  be  ptJ^kBf 
adductedp  so  that  to  the  ciu^elesa  or  inexperienced  observer  they  nsj 
appear  to  be  affected  with  paresis  of  the  abductors. 

The  chief  congenital  di^<fects  that  are  met  with  are  a  deep  eentlit 
notch  in  tho  free  border  of  the  epiglottis,  which  may  extend  so  Htismt^ 
wards  a^  to  produce  a  biBd  or  doulile  epiglottis,  and  a  memhranovis  wd^ 
between  the  vocal  cords,  which  in  some  cases  extends  backwards  as  far  at 
the  vocal  processes.  In  a  case  observed  by  one  of  us  (F,  S.)  the  vib 
was  associated  with  coloboma  iridis. 

Finall}',  we  wotiM  emphasise  the  great  importance  of  beanng  in  laU 
that  it  is  as  necessary  in  laryngeal  affections  as  in  all  local  w*«j«^*i*  is 
have  due  regard  to  the  general  condition  of  the  patient;  lo  Us  bdil 
aspect,  his  gait,  and  the  state  of  t^is  pulse,  hearty  lungs,  and  ta  fortk: 
neglect  of  this  fundamental  rule  may  lead  to  the  gTBTost  enm  m 
diagnosis.  Thus^  for  instance,  acute  laryngitis  may  be  dne  la  goil« 
or  recurrent  attiicks  of  laryngitis  to  early  ptdmonary  tubereitlcm; 
while  a  persistent  and  troublesome  cough  may  be  the  ^rliest  maatfota* 
tion  of  tabes  dorsal  is  ;  not  to  mention  the  grosser  laryngeal  lesaont  t^ 
m^y  baffle  the  diagnosis  unless  the  facts  of  the  previous  history  and  ef  a 
general  examination  of  other  regions  are  taken  iato  consideradoo ;  far 
example,  in  syphilitic  disease. — F.  &  and  W.  W, 

Autoscopy  of  the  Air-Passages. — Quite  recently  a  method  of  ilireei 
inspection  of  the  upper  jdr-passages  has  been  introduced  by  Kir»tdn  of 
Berlin,  for  vvhich  the  inventor  proposes  the  name  of  '* antoeoopy***  Ht 
has  found  that  on  depressing  the  tongue  by  means  of  a  suitable  ipatuk 
it  is  possible  in  many  cases  to  obtain  a  direct  view  ol  the  posterior  ptfti 
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of  tbc  larynx  iind  of  the  trachea.  Recent  as  tho  methoti  is,  it  has  been 
re|>eatec!ly  nioilitiefl  hy  its  inventor  since  its  intro<iuction  ;  at  first  it 
was  somewhat  com] ilex,  and  a  tolerably  ex{jensive  apjiiiratus  was  needed  ; 
it  ha»  now  been  so  much  mraplihed  as  to  demand  nothing  more  than 
a  suit^-iUe  sj>atula ;  indeed  it  is  nothing  moie  than  a  modification  of 
pharyngoscopy  as  practised  from  times  immemorial. 

Acconliiig  to  Kirsteins  latest  directions  the  |>ractitiofier  should  stand 
in  front  of  the  patient,  who  sits  in  an  ordinary  chair  with  his  heatl  sli^ht'y 
raised,  so  that  an  inspection  from  above  downwards  becomes  possible. 
The  spatula  should  be  gently  but  firmly  applied  to  the  root  of  the  tongue 
(not  to  its  front  or  middle  |>arts),  whereby  a  furrow  is  formed,  along 
which  in  many  cases  it  is  possiiile,  with  suirable  ilhjmination  hy  means  of 
a  frontal  mirror^  to  look  (lirectly  down  into  the  larynx;  the  epiglottis  being 
usually  raised  by  the  pressure  on  the  root  of  the  tongue.  It  appears  moat 
importjint  to  avoid  the  pro<hiction  of  retching  ;  previous  cocainisatiou  of 
the  parts  may  be  of  use,  pirticularly  when  a  subserjuent  operation  is 
iiiLcndeil.  Should  a  long  upper  Hp  or  a  moustache  obstruct  the  view,  the 
practitioner's  other  hand  may  be  applied  to  get  the  obstacle  out  of  the 
view. 

Opinions  concerning  the  usefulness  and  applicability  of  the  method  are 
as  yet  rather  confiicting.  Kirstein  and  Bruns  recomuiend  it  particularly 
in  cjises  of  children  ;  and  the  former  states  that  the  larynx  and  the  tracheji 
of  deeply  chloroformed  ehiklren  can  always  be  inspected  in  their  entirety 
by  means  of  the  autoscope  ;  whilst  by  the  help  of  this  method  Rrufis  has 
actually  succeeded  in  removing  pipillomata  from  small  children  l»y 
end  ol  a ry nge al  o  pei  -a t ion . 

Skiagraphy  of  the  Larynx.— It  is  as  yet  impossil^le  to  foretell  the 
idtimate  value  of  iiontgen's  X  mys  in  the  diagnosis  of  laryngeal  diseases. 
That  the  method  promises  to  be  very  useful  for  the  discovery  of  such 
foreign  l>odios  impacted  in  the  larynx  as  are  im|JGnetrab!e  to  these 
rays^  has  already  lieen  said  in  the  chapter  on  foreign  bodies  in  the 
upper  air  and  food  passages.  It  may  be  ho  perl,  however,  that  the  method 
will  be  so  much  extended  as  to  make  it  serviceidile  for  the  diagnosis  of 
other  affections  as  well,  as  for  instance  of  anchylosis  of  the  crico-arylienoid 
articuhitiojjs  ;  and  it  would  prove  an  inestimable  boon  for  this  bmnch  of 
our  science,  if  by  its  mejins  an  early  differential  diagnosis  could  l>e  arrived 
at  between  benign  arni  malignant  growths  of  the  larynx.  We  may 
anticipate  that  malignant  growth s»  from  their  infiltrating  character, 
may  offer  greater  obstacles  to  the  passage  of  the  rays  than  the  benign  ; 
it  remains  to  be  seen,  however,  whether  it  will  be  possible  so  to  perfect 
the  method  that  these  finer  differences  may  become  recognisiible. — F.  S. 


Aniemla  of  the  Larynx. ^The  larynx  partakes  in  the  general  pallor 
of  the  mucous  membnines  which  is  seen  in  anaemia.  Isolated  anaemia  of 
the  larynx  is  not  infrequently  the  precursor  of  laryngeal  tuberculosis ; 
it  is  therefcue  .111  intlicjition  whieh  shouhl  be  carefully  watcheti 

Hypersemia  of  the  Larynx. — All  iuffammatory  states  of  the  laryn:: 
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are  preceded  by  liypcnt^mia  ;  hence  hypenpmia  of  the  liirjnx  i*  in  gucnl 
an  indication  of  the  catarrhal  process.  Que  exception,  however,  ifaMrm 
atteiitioni  namely,  that  in  a  certain  number  of  men  who  cotislaatlT  vt 
the  voice,  as  in  ringing,  the  vocal  cords  Ixjcorae  slightly*  hypensaiie  vitt 
out  in  any  way  ati'ecling  the  purity  of  the  voice. 

Acute  Laryngitis. — Acute  catarrhal  inHanimation  of  the  hurni. 

As  men  are  oiure  exposed  to  the  rcau^ts  of  acute  larjrogita  dwf  i 
fiuffer  more  from  it  than  women.  Siidden  changes  ol  Umpiriifearr^ 
especially  if  a  fall  occur  in  an  atmosphere  highly  chiu*ged  with  moiitift 
have  lorit^  been  recognisexi  as  likely  to  produce  the  diseae^e*  Expwmti 
draughts  or  wet  acts  in  a  similar  marmer.  These  cau^s  are  o^ittb 
active  in  penpie  who  live  in  hot  rooms^  who  over-clothe  (lieillialfi^  ir 
drink  too  much. 

The  overuse  of  the  voice,  as  in  shouting,  screaming,  or  tttn  if 
prolonged  speaking  or  singing,  is  Bometimes  sufficient  to  start  an  ittick 
of  laryngitis.  When  several  of  the  above-mentioned  causes  are  eooAiaii 
as  for  example  when  a  man,  who  hi^s  been  shouting  or  singing  in  a  poUr 
house,  and  drinking  aufi  smoking  at  the  same  time,  goes  out  frum  a  bcatoi 
room  into  the  cold  night  air,  an  attack  of  acute  catuiTh  of  the  larfns  bi 
common  result.  The  inhalation  of  certain  irritant  vapours,  soch  « 
chlorine,  sulphurous  fumes,  or  ammonia,  or  of  steatxt,  as  when  chikfavi 
drink  from  the  spout  of  a  kettle,  the  application  of  caustics  to  thi!  hrym; 
and  surgic^il  procedures  for  the  removal  of  growths  in  the  Urynx,  mar 
give  rise  to  laryngitis. 

In  most  of  the  acute  specific  diseases,  especially  in  measles,  sraal)*|ni, 
and  influenza,  acute  catiirrh  of  the  larynx  is  a  common  &ytnpttJin.  Tl»< 
rheumatic,  gouty,  tuberculous,  strumous,  and  8}^hilitic  habits  dis|t08e  lo 
catarrh  of  the  larynx. 

Before  dismissing  the  caiiscB  of  acute  laryngitis,  it  is  most  importsnl 
to  hair  in  mind  the  part  phiyed  by  defective  nasal  respiration  in  reodor* 
ing  the  larynx  vulnerable  to  influences  which  would  otherwise  ht  in- 
nocuous. It  has  been  pointed  out  that  laryngitis  is  of  common  oocnrreoee 
in  cyclists  who  keep  the  m<juth  open  in  their  need  of  air.  In  niartr  otfaik 
again,  the  acute  attack  of  laryngitis  is  grafted  on  a  conditio n  of  htfTunI 
catarrh  more  or  less  chronic 

The  nwrhid  apj^^arances  in  acute  laryngitis  differ  in  no  rospecl  trim 
those  seen  in  acute  catarrhal  affections  of  other  mucous  membranes^  Tk« 
only  point  alwut  which  there  has  been  any  dispute  u  on  the  oocurrenet 
of  ulcerations  in  simple  acute  laryngitis.  That  superficial  and  sylBmell«^ 
ally  disposed  idcenitions  may  occur  in  the  vocal  processes*,  the  tntv^ 
arytaenoid  fold»  and  anterior  commissure  is  now  pretty  generally  adi 
They  seem  ta  be  due  to  contact  of  the  inflamed  mucous  surfaetis, 
in  violent  coughing.  The  ulcers  which  are  observe/I  in  meaalesy  infli 
and  whooping-cough  are  only  the  ordinary  catarrhal  ul€er»  modified 
their  course  and  appearance  by  secondary  infection. 

The  stftnpttitm  of  acute  kryngitis  depend  greatly  upon  the  aavirity  rf 
the  attack,  and  the  age  and  sex  of  the  patient     In  an  adult  miffsri^g 
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from  an  attack  of  mnderatc  severity,  the  chief  complairit  is  a  feeling  of 
heat  and  soreness  in  the  larynx  ;  the  voice  is  htmrse  and  there  is  nsiially 
an  irrit/iting  cough,  with  at  first  little  or  no  expectomtion ;  but  after  a 
time  pellets  of  inuens,  in  some  cases  streaked  with  biowJ,  are  coughed 
up :  in  inhnliitarxts  of  towns  the  sputa  are  usually  pigmented  with  soot 
or  other  impurities.  Should  the  expectoration  Ke  abundant  and  frothy, 
in  all  probability  the  bronchial  mucous  membrane  particiimtes  in  the 
catiirrh.  There  may  be  hardly  any  symptoms  indicative  of  general 
disturljance  of  the  system,  except  perhaps  slight  pyrexia  and  malaise.  In 
women  attacks  of  laryngitis  are  more  liable  to  occtir  at  the  catamenial 
perioLi,  and  in  cases  of  nterine  disorder.  This  is  another  of  the  many 
instiinces  of  the  connection  between  the  v^ocal  and  genital  organs  whirh  we 
have  inilicated.  Women  are  more  likely  than  men  to  become  aphonic 
during  an  attack  t>f  acute  laryngitis. 

In  the  most  severe  attackn  there  is  usually  some  pain  or  tenderness 
over  the  larynx  ;  this  is  particularly  the  case  in  patients  of  a  rheumatic 
diathesis^  There  may  be  some  tliscomfort  in  swallowing.  Adults  mrely 
suffer  from  dyspoiea  luiless  the  case  be  complicated  with  oedema  of  the 
liir}'iix.  The  constitutional  symptoms  are  well  marked ^  anti  there  may  be 
high  temperature  and  increased  fretpiency  of  the  pulse  and  respiration. 
In  children,  the  compai^tive  narrowness  of  the  glottis  and  their  great 
proclivity  to  nervous  reflex  excitability  add  clenjents  of  danger  which 
are  abnost  entirely  absent  in  the  case  of  adults.  A  child  may  go  to  bed, 
apparently  suffering  from  coryza  and  slight  hoarsenesSj  to  awake  in  the 
night  with  a  loud,  croupy  cough,  urgent  dyspna'a^  and  cyanosis.  During 
the  day  the  child  seems  miu'h  better,  but  at  night  there  may  be  a 
recurrence  of  the  croupy  attjick.  The  pulsus  tJ^iradoxus  has  been  found 
in  children  suffering  from  the  dyspntea  of  acute  laryngitis, 

Laryngoscopically  the  appearances  of  acute  laryngitis  vary  ver}'^  much. 
In  some  cases  the  cords  have  a  pale  pinkish  colour  ;  in  cases  of  greater 
severity  the  cords  may  be  of  so  red  a  hue  as  hardly  to  bo  distinguishable 
from  the  rest  of  the  larynx.  Occasionally  the  congestion  of  the  cords  is 
irregularly  distributed  ;  or  the  brunt  of  the  attack  may  fall  on  one  cord, 
the  other  escaping  almost  entirely.  Usually  some  sticky  mucus  may  he 
seen  on  the  cords,  ami  on  inspiring  after  phonation  the  cords  may 
momentarily  stick  together.  Accompanying  the  congestion  of  the  cords 
there  is  usually  some  amoimt  of  infiltration  of  the  suhmucosa  and 
muscles,  so  that  on  phonation  there  is  a  want  of  tension  in  the  cords.  In 
rare  cases  small,  round,  or  oval  abrasions  or  ulcers,  to  which  fittention 
has  already  been  direct/C^l,  may  be  seen  on  the  free  margins  of  the  cords. 
The  term  irndf  fpifjlMidith  hits  been  applied  to  <*ases  in  which  the  inflam- 
matory mischief  is  more  or  less  limited  to  the  epiglottis.  As  previously 
mentioned,  the  sputa  may  be  streaked  with  blood  ;  if  the  amount  of  blcKxi 
poured  out  is  considerable,  some  wTiters  wonld  designate  the  case  as 
one  of  hfcmonhagic  laryngitis.  In  these  ciises  streaks  of  blcMxl  may 
be  seen   on    the   cords^   ajid    occasionally  small   varicosities   have   been 
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Since  tie  introduction  of   the   larjngoscopo    the  diatps&m  of  acHi 

laryngitis  is  a  comparatively  simple  matter;  the  only  difliciiUy  oonuili 
children  in  whom  it  may  sometimes  be  very  difficult  to  distingtiidi  aniSi 
laryo^tis  from  laryngismus  stridulus,  on  tho  one  hand,  and  on  Uie  iitkr 
from  membranous  laryngitis.     In  adults  the  prognosis  as  regink  liU  b 
almost  invariably  favourable  ;   death  from  acute  larvngitis  hsffDf  mam 
within  the  pale  of  practical  medicine.     As  regaixls   eomplelA  ftrtgfllwi 
of   voice  a  somewhat  more    cautious   opinion    must    be   exprfand;  Cor 
occasionally  cases  occur  in  ^I'hich  some  amount  of  feebleness  cn^  iiB|iixntr 
of    voice    persists,   even    after    the   most    persevering    treaUnenL     Tbe 
laryngitis  of  influenza,  for  example,  is  of  a  severe  tv^pe  ;  the  hoMiaw  b 
difficult  to  treat,   relapses  are  frequent,  and   paralytic   phenomtlli  Mf 
occur.      In   children,  as  alreaily  mentioned,  there  is  a   certain  saOBBl 
of  risk  due  to  spasm  of  the  glottis. 

Trmlimni. — In  the  most  severe  forms  of  acute  laiyngitts  occmriitg  in 
adults  it  is  advisable  to  keep  the  patient  In  bed,  in  a  room  uf  ikt 
temperature  of  about  65°  ;  and  if  the  ejctenial  atmosphere  )*e  veiy  dry,  a 
bronchitis  kettle  may  be  employed  to  moisten  the  air  of  the  rooOL  Thi 
patient  should  be  enjoined  not  to  uUk,  and  his  for>fl  should  be  aolt  ild 
unstimidating.  Equal  ptuls  of  hot  milk  and  Ems  or  Saltitr  wilir 
make  a  plcjisant  and  soothing  dritik.  In  most  c^ases  siickiitg  fluB 
pieces  of  icoj  and  an  ice-collar  or  cold  compress  round  the  neck,  wiD 
aflfonl  the  p^itient  mut*h  comfort  Ln  other  crises  the  uihnhiiioi]  iif  tht 
fumes  of  nascent  chloride  of  ammonium,  or  of  compound  tliietlirt  of 
benzoin  in  water  at  a  temperature  c»f  HO'  F.,  will  l»e  fotind  verj'  ■rt^Kji^ 
I  have  given  great  comfort  by  spraying  the  thrcwit  by  means  of  4n  oS 
atomiser  with  a  5  per  cent  solution  of  menthol  in  paroleine.  If  lb 
cough  is  frequent  and  irritating,  pastilles  of  cocaine  and  rhatanr  or  Uie 
morphia  and  ipecac  mm  ha  lozenge-s  may  be  used.  Tablotclii  of  ehkirule 
of  ammonium  or  the  Smien  mineral  pastilles  will  l*e  found  useful  m 
relieving  the  dry  and  irritable  condition  of  the  throat.      It.  iJi# 

lM>wels  should  be  kept  open  by  saline  aperienti*,  and  a  din  phot  >  itiw 

is  generally  of  use.  Should  there  be  any  delay  in  tho  disap|kcarMiM  «l 
the  symptoms  the  larynx  may  be  painted  with  a  sohuion  of  chloridt  rf 
Einc — twenty  to  thirty  grains  to  the  ounce.  If  want  of  tone  be  a  iBurkod 
feature,  faradiscition,  massage  of  the  larynx,  and  the  admin  is  tnUacin  of  fuU 
doses  of  strychnia  will  accelerate  the  cure.  The  importance  ol  seeing 
that  the  nasal  respiration  is  free  must  be  insisted  on. 

In  children,  the  use  of  eraetics^such  as  ipecacuanha  or  milpliilit  «f 
copper,  or  apomorphia  (gr.  ^j  to  t,V)  injected  subcutaneriu^ly — is  ttfel 
in  remo\'ing  secretions.  As  a  nde,  hot  compresses,  or  spofigrv  wnmg 
out  in  hot  water  and  place<i  over  the  krynx,  give  more  relief  than  ikt 
applit;ation!^  recommended  for  adults.  The  tendency  to  sps«isi  should 
tic  controlled  by  the  use  of  bromitle  of  potassium  or  chlomi  ^^*heie 
life  is  threatened  by  asphyxia,  Intubation  or  tracheotomy  ahooid  he 
performed. 

Chronic  Laryngitis. — Chronic  larj^ngeal  catarrh.      luaamuch  as  all 
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tbe  causes  of  acute  laryngitis  are  capible  of  exciting  chronic  catarrh^ 
provided  either  that  they  are  less  active  or  the  individual  less  prone  to 
acute  mischief^  it  will  he  only  necessary  here  to  lay  stress  on  those 
which  are  peculiarly  apt  to  set  up  chronic  laryngitis.  Indeed  chronic 
laryngeal  catarrh  frequently  follows  an  acute  or  sub -acute  attack  of 
laryngitis. 

The  first  place  should  undoubtedly  be  given  to  over-uae  or  faulty  use 
of  the  voice ;  especially  the  use  of  the  voice  in  the  open  air,  in  cold 
damp  weather,  or  in  an  atmosphere  vitiated  by  smoke,  acrid  fumes,  dust, 
or  other  sources  of  irritation.  Hence  chronic  laryngitis  is  most  frequently 
met  with  in  open-air  preachers^  costemiongers^  itinerant  musicians,  and 
stone-masons.  Secondly,  any  interference  with  normal  oasJil  respiration, 
either  as  a  result  of  stenosis  or  of  atrophic  changes  preventing  tbe  proper 
functional  activity  of  the  nose,  is  a  potent  cause  of  chronic  laryngitis. 
A  notable  example  of  the  connection  between  nasal  and  laryngeal 
affections  is  furnished  by  the  occurrence  of  laryngitis  sicca  in  cases  of 
chronic  atrophic  rhinitis.  Thirdly,  syphihtic,  tuberculous,  malignant,  or 
other  diseases  of  the  larynx,  and  tbe  presence  of  neoplasms,  are  invariably 
accompanied  by  chronic  catarrh. 

The  mmh'td  iipptarnni'es  met  with  in  chronic  laryngitis  are,  for  the 
xnost  part,  such  as  are  commonly  seen  in  a  chronic  inflammation  of  other 
mucous  surfaces.  It  need  only  be  said  here  that  three  more  or  less 
distinct  forms  of  chronic  laryngitis  may  be  recognised.  Tbe  first,  or 
hypertropliic  variety,  as  its  name  implies,  is  attended  with  hyperplasia  of 
tbe  mucous  membrane  of  the  larynx  ;  this  may  be  general  or  local.  At 
times  the  ventricular  Iwiiuls  are  so  much  thickened  nB  |Mirtially  or  entirely 
to  obscure  the  vocal  cords  ;  or  tbe  cords  themselves  may  be  thickened 
and  irregular,  constituting  one  of  tbe  forms  of  Virchow's  pichydermia. 
In  the  second,  or  atrophic  variety,  there  is  a  shrinking  or  contraction  of 
the  mucous  membrane ;  this  is  sometimes  associated  with  similar  changes 
in  the  nose  and  pharynx.  The  third  variety  has  been  named  "  glandular 
bu"yngitis"j  in  it  the  mucous  membrane  is  somewhat  thickened,  but  the 
most  marked  featiu'e  is  the  enlargement  of  the  racemose  glands. 

Of  the  mfmptoms  of  chronic  laryngitis,  that  which  necessarily  attracts 
most  attention  is  an  alteration  in  the  voice.  This  may  vary  from  alight 
hoarseness  to  coMpIete  loss  of  voice.  As  a  rule  it  is  most  marked  in  the 
moniing,  the  patient  usually  regaining  a  certain  amount  of  power  after 
he  has  used  his  voice  for  a  time.  In  addition  to  the  hoarseness,  the 
patient  finds  that  speech  requires  more  effort  than  under  orditiary  circum- 
stances, consequently  he  soon  becomes  tired  and  the  voice  feeble.  Cough 
is  not  a  constant  symptom  ;  when  it  does  occur  it  is  usually  harsh  and 
dry,  or  accompanied  by  the  expectoration  of  a  few  pellets  of  mucus. 
Abundant  expectonvtion,  as  a  rule,  betokens  particijmtion  of  the  trachea 
and  bronchi  in  tbe  ciitarrhal  process ;  there  are,  however,  cases  of  pro- 
fuse  secretion  from  tbe  larynx  to  which  the  term  kijyn^&rrham  has  been 
V  applied. 
K        In  hiri^n^tis  stem  the  patient,  after  repeated  eff'orts,  may  succeed  iu 
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bringing  up  dry  crusts  of  inspissated  mucus ;   and  he  niay 
intermittent  attacks  of  dyspnoea  due  to  the  formation  of  \^x^  dry  i 
in  the  hypoglottic  region  of  the  larynx.     In  some  cftses  the  fpoti  iit 
blood-stained,  or  pure  blood  may  be  expectomted*     The  patient  favfualtf 
feels  hot  and  uncomfortable  in  the  throut,  but  rarely  has  adnel  pk 
Ceneral  symptoms  are  almost^  if  not  entirely  absents 

The  laryiigoscopic  api}earances  of  chronic  larj'ngitis  vary  ronsidoally. 
In  the  slighter  cases  there  may  be  only  a  want  of  the  clear  white  hn^d 
the  cords  in  health  ;  they  have  a  dull  grayish  or  pinkish  colour,  iid 
they  do  not  exhibit  the  vivid  redness  seen  in  some  caeei  ef  eoai 
laryngitis.  Usually  both  cords  are  allTected ;  but  the  tnBuoMtiiT 
change  may  be  confined  to  one  conl,  or  even  to  a  part  ol  a  «f4 
Aceomymnying  the  congestion  there  is  a  want  of  nmsciilar  tone»  to  tbl 
on  phonation  the  vocal  corals  do  not  come  into  complete  apfMistUnti,  bm 
an  oval  gap  is  left  between  them.  Mucus  may  be  seen  on  the  ventii- 
cular  bands  and  in  the  arytenoid  commissure ;  and  occaaiesially  tk 
vocal  cords  are  moment^arily  stuck  together  by  the  vise  id  niucuik  la 
the  more  chronic  crises  the  conk  are  thickened  and  irregular,  and  i 
arc  sometimes  seen  ;  hut  anything  like  distinct  ulecmtion  is  #o  \ 
that  some  authors  deny  its  existence  as  a  part  of  draifde  cfuvnii 
larj^ngitis.  As  already  mentioned*  the  larynx  may  exhibit  the  chingei 
to  which  Virchow  has  applied  the  name  of  piuitffifmjnn  fmjmw.  Hi 
describes  two  vane  ties:  in  the  warty  form  the  change  ia  Umitad  to 
isolated  spots,  chiefly  in  the  anterior  extremities  of  the  vocal  cordi;  ii 
tlio  dilTuse  form  the  vocjil  processes  are  chieflv  affected.  Tl»  noK 
characteristic  appearance  is  an  oval  swelling  on  one  vocal  proceii^  Will 
a  corresponding  depression  on  the  other.  '  In  chronic  subglottie  hnm* 
gitis  there  is  a  hyperplasia  of  the  connective  tissue  beneath  the  roal 
cords ;  and  on  a  larv^iigoscopic  examination  the  lumen  of  the  hiritiC 
belo\^'  the  cords  is  nanowed  by  a  tumeffiction  which  is  of  a  red  tir  ptl» 
gray  colour  In  some  instances  there  is  reason  to  believe  thai  ml^ 
glottic  hypertrophy  is  a  manifestation  of  rhinoscleroma.  In  laiyBtfptii 
sicca  crust  may  be  seen  in  the  larynx,  especially  at  the  poatarior  4^^| 
raissure.  ^^M 

The  diafjmmn  of  chronic  laryngitis  is  easy,  save  under  two  oomdittoiki ; 
the  oTie  is  laryngeal  tuberculosis^  the  other  malignant  disease  ol  tlie 
larynx.  Many  cases  of  tuberculosis  of  the  larynx  begin  with  all  tht 
appearances  of  an  ordinary  chronic  cat;irrh  of  the  larynx  ;  and  it  is  tht 
subsequent  course  only  which  unfolds  the  real  natun*  of  the  cfisinase.  Hesct 
the  impirtance  of  utilising  any  assistance  that  am  be  affonled  by  ths  ■ 
examination  of  the  sputa  for  tubercle  bacilli  and  by  thv  detection  el  ' 
phthisical  processes  in  the  lungs.  In  people  over  forty,  and  still  tnore 
in  tho-^e  over  fifty,  limiUition  of  the  affection  to  one  cord,  eapeetallj  il 
there  be  thickening  associated  with  im|>aired  mobility  of  the  eord^ 
^  should  lead  to  a  guarded  prognosis  in  view  of  the  poasibilily  of  tfat 
lisejise  being  of  a  malignant  nature. 

Trealtnent — The  first  two  things  to  be  done,  if  the  t 
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[chronic  laryngitis  is  to  be  condiieted  on  rational  princii)!*^'^  *^  ^^  order 
L.coniplete  rest  of  the  voice,  and  the  removul,  if  possible,  of  the  cause  or 
[causes  of  the  disease.  It  will  hardly  be  iiecessary  to  insist  on  the 
importance  of  giving  the  voice  rest;  but,  unfortunately,  the  pittients  who 
most  frec]uently  reifuire  treatiuent  are  those  who  earn  their  living  by 
the  use  of  their  voice,  and  who  are  conse<|Ucntly  most  reluctant  to 
give  up  the  use  of  it.  Nevertheless,  it  is  hopeless  to  expect  a  cure  if  the 
|«atient  continues  the  excessive  use  of  the  voice.  As  ngtirds  the 
removal  of  the  causes  of  this  complaint,  the  patient  luuBt  be  instructed 
in  the  proper  method  of  voice-prcxluction ;  the  nme  should  be  carefully 
examined,  and  any  departures  from  the  normal  conditions  should  be 
romedit^d  so  far  as  possible.  The  general  health  of  the  patient  should 
be  attended  lo,  iind  aniiemiii,  dy^spepsia,  c{>nstiiwi.tioii|  and  any  other 
.•lilments  present  should  receive  appropriate  treatment*  As  regards 
local  trorttment,  inhalations  of  creasote  or  of  the  oil  of  Scotch 
pine  may  do  a  certain  amount  of  good ;  but  the  chief  remedy  is 
the  application  of  astnrigentvS  to  the  cords  by  means  of  the  laryngeal 
bnish  und<?r  the  guidance  of  the  mirror.  In  cases  of  motlerate  severity 
solutions  of  chloride  of  zinc  (twenty  and  thirty  grains  to  the  ounce) 
may  ho  employed  j  but  in  severe  and  obstinate  caisca  nitrate  of  silver 
answers  better.  It  should  bo  used  in  solutions  of  gradually  increasing 
strength,  beginning  with  sixteen  grains  to  the  ounce,  until  ninety -six 
grains  to  the  ounce  or  even  stronger  solutions  are  reached.  The  appli- 
cation should  be  made  daily  at  first,  until  a  ecrUyn  amount  of  reactive 
inflammation  is  set  up ;  and  then  at  less  frequent  intervals,  and  the 
solutions  gnidutdly  decreased  in  strength.  In  cases  where  there  is  much 
thickening  of  the  cords,  lactift  acid  in  30,  40,  or  50  per  cent  solutions 
yields  excellent  results. 

During  convalescence  various  astringent  eprays,  such  as  chloride  of 
zinc  (two  grains  to  the  ounce),  iron-alum  (three  grains  to  the  ounce),  or  the 
perchloriflc  of  iron  (three  grains  to  the  ounce),  will  be  found  of  assistance. 
Pastilles  of  benzoic  acid  or  of  the  cldoridc  of  ammonium  are  also  of 
Ferrice.  If,  after  the  congestion  has  been  removcfli  the  voice  remain 
feeble,  electricity,  in  the  form  either  of  the  continuous  or  intemipted 
current,  should  Im3  applied  percutaneou^ly  ;  and  massage  over  the  larynx 
is  sometimes  of  service.  Internally,  strychnia  in  full  doses  has  a 
powerful  effect  in  improving  muscular  tone,  and  is  consecjuently  usfeful 
in  cases  in  which  the  approximation  of  the  vocal  cords  on  phonation  is 
imperfect  Mucli  good  often  results  from  sending  the  patient  to  a  spa, 
Btich  as  Ems  or  Aix-les-Biiins,  for  a  course  of  two  or  three  weeks, 
followed  by  a  fortnight's  stay  in  some  bracing  locality. 

In  the  tre-atraent  of  pachydermia  laryngis  rest  of  the  voice  is 
liibsolutely  necessary  j  alcohol  and  tobacco  should  be  prohibited.  Small 
Idoses  of  iodide  of  potassium  or  of  the  green  iodide  of  mercury  seem  to 
Ihave  a  beneficial  effect  in  some  cases.  The  inhalation  of  a  3  per  cent 
Ifiolution  of  acetic  acid,  and  jminting  the  growth  with  the  same  fluid,  are 
id  to  have  yielded  favourable  results* 
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^dema  of  the  Larynx  (not  including  aeute  sepeic 
inOammation). — Though  CBdema  of  the  laiynx  does  nol  repraw  i 
diBtinet  disease,  but  a  complication  of  various  diseased  sUtit  gnni 
and  local,  etill  on  account  of  its  danger  to  life,  artd  for  llw  ttb  4. 
obtaining  a  comprehensive  view  of  its  clinical  fealuresy  a 
section  may  well  be  devoted  to  its  conMderation.  The  tmmA 
of  the  glottis  was  originallv  applied  to  the  condition  in  qiiestuwL 
much,  however,  as  the  glottis  is  a  space  and  cannot  therefore 
cedematous,  the  term  is  inappropriate,  the  more  so  as  the  YOcal  tatik, 
which  form  the  boundaries  of  the  glottis,  are  of  all  parts  of  Uw  brjst 
the  least  often  o^dematous. 

Etiohgij.— Two  varieties  of  o?deraa  of  the  larynx  ma j  be  dejCfflMJ 
namely,  primary  and  Becondury,  tJt  jjassive,  i^dema,  Prunarj  odm 
may  again  be  subdivided  into  the  simple  or  non-infeetioua  ?uietjr  aal 
the  infectious  or  septic  variety.  Simple  or  non -infectious  minamdi  tht 
larynx  arises  as  the  result  of  traumatism — as  from  sia'aI lowing  mmm  imi 
or  pointed  body,  the  application  of  caustics  to  the  liirynx,  the  entnaai 
of  brandy  (given  perhaps  during  an  attack  of  syncope)  into  the  Itfjra^ 
and  swallowing  boiling  water. 

A  form  of  primary  oedema  of  the  larynx^  associated  with  a  odkr 
change  in  the  pharynx  and  on  the  skin,  has  received  the  name  of  «i^ 
muroHc  mdema ;  in  cases  of  this  sort  there  is  an  absence  of  mf 
inflammatory  cause,  and  the  urine  does  not  contain  aUnmiin.  b 
usually  occurs  in  early  adult  life,  and  most  frequently  in  wnqMB. 
(Edema  of  the  larynx  is  also  seen  occasionally  as  a  result  of  the  ai- 
ministration  of  iodide  of  potassium  ;  and  it  is  probable,  fro<m  anal^ 
with  angioneurotic  ofdema,  that  the  salt  causes  oedema  by  way  of  mm 
influence  on  the  nerves.  The  curious  feature  about  the  iodic 
that  it  may  come  on  after  the  administration  of  a  few 
Other  symptoms  of  iodism,  snch  as  heikdache  and  corysa,  are  i 
absent.  The  possibdity  of  the  occurrence  of  c^deraa  of  the  larynx  wUi 
the  patient  is  taking  iodide  of  potassium  should  alwrays  be  borne  is 
mind,  as  a  considerable  numlicr  of  cases  have  been  met  irith ;  and  in  I 
instances  recorded  by  Fournier  death  occurred  before  XxmAiMamj^ 
could  l>e  performed. 

The  infectious  or  septic  forms  of  cedema  of  the  larjrtuc  depend 
the  entrance  of  infective  germs  into  the  tissues  in  or  around  the  T  _ 

This  form,  which  includes  purely  tedematous  as  well  as  tlie  sero-pnm* 
lent  and  phlegmonous  exudations  into  the  tissues  whioli  are  doe  to  tW 
action  of  these  microbes,  and  comprises  primary  erysipelaa  ol  Uie  Uiyax* 
has  alre:idy  been  dealt  with  in  the  section  on  **  Acut**  otvp#,«  inflaana- 
tion  of  the  throat" 

(Eiiema  of  the  larynx  may  aUo  be  met  with  in  the  inktlj  stage  U 
infectious  diseases  without  previous  ulceration ;  it  has  been  mt%  far 
example,  in  a  case  of  bytt^l^^fe  iuid  as  A  cotDpfication  ol  atnlmlalory 
typhoid  fever  it  has  caiis«HHH%^  enfToeation. 

The  causes  of  secondary  oodema  ol  the  larynx  cnay  be  arran||;ed  tuwkr 
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two  heads — local  and  general.  The  local  causes  inchide  all  tbe  diseases 
Df  the  larynx,  such  as  tuberculosis,  syphilis,  carcinoma,  and  the  laryn- 
gitis of  ialiuen^sa,  small -pox,  measles,  ami  especially  any  disease  which 
86 ts  up  perichondritis,  I  have  seen  it  arise  and  prove  fatal  as  a 
complication  of  quinsy.  It  has  been  noticed  as  a  result  of  isolated 
suppuration  of  one  of  the  deep  cervical  glands,  even  before  the  pus  has 
broken  through  the  capsule  of  the  gland. 

The  geneml  catises  of  oxlema  of  the  larynx  are  those  which  are 
capable  of  giving  rise  to  general  dropsy,  such  as  vah^ular  disease  of  the 
heart,  chronic  pulmonary  or  renal  affections,  the  cachexy  produce^l  by 
miliaria  or  lardiiccons  degeneration,  and,  lastly,  passive  congestion  of  the 
vessels  of  the  larynx,  such  its  arises  from  growths  in  the  mediastinum, 
bronchocele,  enlargement  of  the  bronchial  glands,  or  any  growth  in  the 
neck  compressing  the  branches  of  the  superior  vena  cava. 

Paihohfff/,— In  osdema  of  the  larynx,  the  epiglottis,  the  ary-epiglottic 
folds,  and  the  veTitriciilar  bands  are  the  parts  chieJ^y  affected,  on  account 
of  the  lax  nature  of  their  Bulimucosa ;  wbeicas  the  vocal  cords,  which  are 
more  fii*mly  attached  to  the  subjacent  tissue,  are  very  seldom  tedematous. 
In  some  cases,  however,  the  a^dema  is  infraglottic ;  this  variety  has 
occiured  as  a  result  of  the  administration  of  iodide  of  jiouissium.  The 
exudation  varies  from  a  purely  serous  to  a  sero-pnriilent  or  purulent 
quality,  and  the  fliud  is  sometimes  blood-stained.  The  serous  variety  is 
met  with  in  all  kinds  of  diseases  which  give  rise  to  genera!  dropsy,  and  in 
passive  congestion  of  the  jiart.  In  the  septic  and  in^ammatory  varieties 
the  oBdema  is  due  to  a  sero-pumleDt  or  purulent  infiltration.  Unilateral 
oedema  usually  points  to  an  inflammatory  cause ;  partial  oedema  has  also 
been  noticed  in  the  course  of  Bright*s  disease.  In  most  cases  of  acute 
oedema,  in  which  the  immediate  causes  are  not  apparent,  primary 
erysipelas  of  the  larynx  is  the  tnie  diagnosis.  In  all  probability  in  many 
^es  infective  germs  enter  the  system  through  slight  injuries  of  the  root 
of  the  tongue,  and  the  inflammatory  mischief  passes  thence  to  the 
epiglottis. 

The  connection  between  cedema  of  the  larynx  and  Bright's  disease 
has  been  denied  by  some  authors.  Peltesobn  has  collected  210  cases  of 
cedema,  and  in  25  casas  there  was  disease  of  the  kidneys.  That  there  is 
a  connection  between  the  two  seems  certain,  but  the  nature  of  it  is  not 
ually  clear.  Probably  the  presence  of  Bright's  disease  determines  the 
nset  of  cedema  where  there  is  a  lesion  too  slight  to  cause  it  under 
ordinary  circuflajstances.  (Edema  of  the  larynx  in  connection  with  Blight's 
disease  msLV  come  on  very  gradually  ;  in  some  cases,  however,  the  eedema 
may  form  the  first  symptom  or  sign  of  the  disease.     (Edema  of  the  larynx 

also  been  met  with  in  diabetic  ami  my xcedemat on s  pfitients,  and  it 

been  kooirn  to  cause  death  in  the  new-born  infant.     The  intimate 

^•tafinft  KAtween  the  genital  organs  and  the  vocal  apparatus  is 

t  attacks  of  oedema  of  the  larynx  may  correspond 

iod.     According  to  Binz,  oedema  of  the  larynx,  due 

can  only  come  on  if  there  be  already  some  breach 
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of  surface  in  the  laryngeal  mucous  membraTic.  The  an^ooetirotkiBAeai 
described  by  i^triibing  depends  upon  an  increaae^i  irritability  ol  iht  rm^ 
dilator  nerves.     Osier  hti^  reported  two  fatal  ciiaes. 

Symptoms. — One  of  the  first  symptoms  of  which  the  patif^n*  eoaflMi 
is  the  feeling  of  a  foreign  body  in  the  throat ;  there  is  -  <jf  praia 

BV\'allowing,  and^  owing  to  this^  the  saliva,  which  the  patiw...  ,. ..^  to  t^4 
accuraulat^a  in  the  pyriform  sinus.  The  voice  id  at  firsi  scranewhttt  \kkk 
and  muffled,  and  in  severe  c^ues  the  patients  may  become  almost  i 
Owing  to  defective  closure  of  the  glottis  patienta  easily  dioke  oa  : 
tUiids.  In  some  cases  inspiration  only  is  difficult  and 
with  stridor ;  this  is  especially  the  case  if  the  ary-epigl<Htic  fotdl  at 
affected  alone.  If,  however,  the  ventricular  bands  and  the  larrup 
aspect  of  the  epiglottis  participate  in  the  ceilema,  then  cxptratioii  is  istcr' 
fered  with  also. 

On  laryngoscopic  examination  the  mucous  membrane  comcrag  tki 
affected  {>art  looks  tense  and  pale,  though  the  tmirgins  may  faaff  aa 
inrtamed  appearance.  If  the  epiglottis  is  involved,  it  becomes  sirolkB  and 
erect ;  and  the  swollen  ary-epiglotiic  folds  resemble  pluma  in  alia|Mk  M 
the  cedema  is  of  the  subglottic  variety,  two  red  fleshy  swelltnga  wil  k 
visible  below  the  vocal  cords.  In  the  absence  of  a  laryngoceopt  tk 
swollen  condition  of  the  epiglottis  and  ary -epiglottic  folds  may  b^dataeaed 
by  digital  examination.  Clinically  two  forms  of  oedema  of  the  lattm 
may  be  distinguished ;  the  acute  form  runs  a  rapid  course,  a  htigfc  dcgvai 
of  dy spncea  has  been  noticed  within  fifteen  minutes  after  an  inHkitiaa  a( 
an  injury  to  the  larynx^  and  death  Lis  been  known  to  enaue  witliitt  a  lev 
minutes;  in  the  chronic  form  the  symptoms  arise  more  gradiialiy/lMl 
even  in  these  cases  a  sudden  exacerbation  is  not  uncommon. 

In  oedema  of  the  larynx  running  a  fatal  course  the  {laticnt  praaaAi 
all  the  symptoms  met  mth  in  death  from  suffocation, 

Frugn'fsis. — Thanks  to  the  more  general  use  of  the  laryngotsQp^ 
which  leads  to  the  earlier  recognition  of  the  disease  and  U>  iht  man 
prompt  performiioce  of  tracheotomy,  the  otitlook  in  eaaes  of  cadena  af 
the  larynx  is  much  letter  than  it  was  formerly.  Greneral  cedaafca  of  Ibl 
larynx  is  of  course  more  dangerous  than  an  oedema  confined  te  aaa 
side  of  the  larynx.  The  subglottic  redema  met  with  in  coiutectioii  witfc 
cariea  of  the  cricoid  cartilage  is  a  dangerous  variety.  In  eatimaltng  ilii 
risk  to  life  in  any  particular  c^ise  it  is  necessary  to  bear  in  taiiMl  th$ 
possible  supervention  of  spasm  of  the  glottis.  Again,  the  progtio$i«  m? 
directly  depend  upon  the  cause  of  the  oedema ;  the  septic  varieCyi  let 
instance,  is  especially  dangerous  on  account  of  its  secotjdnnr  retoka^  Tlia 
cedema  due  to  chronic  dropsy  will  usually  disappear  quickly  if  Uio  giscnl 
cause  be  removed. 

Trmimad. — In  all  cases  of  a^dcma  of  the  larynx  absolute  reat  in  bad, 
in  a  room  kept  at  an  even  temperature,  with  the  air  aomewhat  rndtiat^  li 
essential.  The  patient  should  be  forbidden  to  speaks  and^  in  ordar  10 
diminish  the  difliculty  in  swallowing,  the  food  should  be  liquid  or  ■en^ 
solid*     I  have  seen  much  benefit  from  feeding  the  patient  per  reetauiL 
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■      Pellets  of  ice  to  suck  and  an  ice-bag  or  Leiter's  coil  around  tlie  neck 
Bre  more  snituble  than  hot  applications.     To  prevent  the  tendency  to 
Hpasm^  bromiilo  of  potassinm  may  be  given  in  10  to  20-gi"ain  doses  every 
■hree  or  four  hours.     Three  injeetions  of  piltKi^irpin  (gr,  i)  at  intervals 
Rf  twenty  minutes  have  gi%^en  excellent  results ;  in  one  case  all  threaten- 
ing symptoms  disappeared  fifteen  minutes  after  the  last  injection.     If, 
in  sjjitc  of  these  measures,  the  ffidema  incrcJise  and  dy spnrea  become 
more  marked,  the  larynx  should  be  sprayed  or  painted  with  a  20  per 
cent  solution  of  cocaine,  and  the  a?dematous  pfirts  freely  incised  with 
Mackenzie's  guarded  laryngeal  lancet.     Should  this  procedure  not  give 
speedy  relief »  no  time  should  be  lost  in  resorting  either  to  intuKation  or 
to  tracheotomy ;  usually  the  latter  will  be  necessary,  as  the  swelling  of 
the  soft  parts  prevents  the  introiluction  of  the  tulK). 

Free  administration  of  the  bicarbonate  of  sodium  in  cases  of  oedema 
due  to  the  iodide  of  p<:)tassiura  will  be  found  of  service,  provided  the 
opdema  be  not  of  dangerous  dimensions.  In  angio- neurotic  a.^denia 
Strubiiig  rceomraends  ice  and  morphia,  and  acarifieation  if  necessary* 
Small  doses  of  atropine  may  be  tried. 

Laryngeal  Hsemorrhage.^ — In  some  cases  hfemorrhuge  takes  place 
into  the  laryngeal  mucous  membrane ;  in  others  there  is  a  free  escape  of 
blood,  and  the  blood  may  be  seen  to  issue  from  an  ulcerated  vessel,  or 
the  two  eonditious  may  be  combined.  In  acute  cases  of  laryngitis  it  is 
not  unusual  for  the  sputa  to  be  streaked  with  blood  ;  this  was  especially 
the  case  during  the  influenza  epidemic  :  to  cases  in  wliich  the  bleeding 
is  profuse  the  name  hammrhapic  lartjngiti^  has  been  applied.  Haemorrhage 
from  the  larynx  occurs  more  frequently  in  women  than  in  men,  especially 
in  pregnant  women  and  after  parturition  ;  avses  in  wluch  it  hm  co- 
incided with  the  catamcnia  have  also  been  recorded.  Exposure  to  cold, 
violent  cough  and  retching  and  strain  of  the  voice  are  the  chief 
direct  causes  of  laryngeal  haemorrhage,  and  the  issne  is  moat  likely  to 
occur  in  persons  with  degenerate  vessels*  Laryngeal  hnfimorrhage  is  met 
with  in  purpura,  leuksemia,  chlorosis,  the  malignant  fevers,  and  other 
diseases  in  which  there  is  an  alteration  in  the  composition  of  the  blood. 
There  seems  to  be  no  connection  between  the  occurrence  of  laryngeal 
haemorrhage  and  pulmonary  consumption. 

Stjmpionis. — As  a  rule,  laryngeal  haemorrhage  is  so  slight  that  it  does 
not  appreciably  modify  the  symptoms  of  the  laryngitis  which  it  aecom- 
pnnies  ;  occasionally,  ho^vevor,  the  blood  is  poured  out  in  considerable 
quantity,  and  the  blood-clots,  by  blocking  the  glottis,  may  give  rise  to 
dyspnoea ;  an  attack  of  coughing  will  dislodge  the  clots  and  render  the 
breathing  free  until  the  clots  again  form.  If  the  haemorrhage  should 
come  on  suddenly^  while  the  person  is  talking  or  singing,  the  voice 
immediately  fails,  and  a  spasmodic  cough,  followed  by  expectoration  of 
blood,  is  set  up. 

In  eases  in  which  the  haemorrhage  is  dtie  to  altered  blood  states,  the 
laryngeal  symptoms  are  overshadowed  by  the  symptoms  of  the  general 
disetise.     On  laryngoseopic  examination  blood  may  be  recognised  as  an 
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extm%'asJition  under  the  mucous  membrane,  or  it  may  lie  «ecii  aa  bi 
surface,  sometimes  forming  clots  ;  occasionally  a  perforating  ukef  iiaj  U 
distinguished  as  the  source  of  the  Ijtleeding. 

Treaimmt—W  the  bleeding  be  at  all  profuse^  the  patJ«Bl  ihoiAi  It 
kept  absolutely  at  rest  and  should  not  be  allowed  to  toik ;  li»  imtk 
suck  small  pieces  of  ice,  and  have  an  ice  poultice  or  Leiter  s  iubei  ifpU 
over  the  larynx.  The  larynx  should  l^e  sprayed  urith  a«tnii«:efii  wk^ 
tions,  such  as  3  grains  of  iron-alum  and  10  minims  of  glyeenot  id  at 
ounce  of  water.  If  the  hiemorrhage  can  be  seen  to  come  firam  9m  mn^ 
spot,  this  may  be  touched  with  the  g.dvano-cautery,  Infr'flffH!  «t 
turpentine  is  said  to  lie  useful  in  checking  laryngeal  h«iioiTliflgB.  Htb 
cough  be  troublesome^  small  doses  of  morphine  must  be  fssplpjpil  19 
cheek  it — F.  DE  II.  IL 


Tuberculosis  of  the  Larynx. — Causes, — Laryngeal  tubereiilom  kxm 

one  of  the  must  frecpient  complieationa  of  the  same  disease  in  tlie  In^ 
and,  according  to  Heinze's  pathological  investigiitioii%  is  met  with  m 
about  :^0  per  cent  of  all  cases  of  pulmonary  phthisis.  Tlie  uuwHii 
of  primary  laryngeal  tuWrculosia  is  now  definitely  established  by  tkt 
results  of  a  few  post-mortem  examinations*  but  it  is  an  event  of  tk 
greatest  rarity.  It  is  much  more  frequently  met  wth  in  men  tin*  is 
women,  and  its  more  severe  forma  also  occur  more  frcfjuenUy  tti  tht  i 
sex.  It  is  34jen  at  all  ages,  but  occurs  rather  in  the  years  ol  eariy  i 
hocwi.  The  determining  cause  of  the  disease  is  the  bacillos  tc 
and  the  disease  may  be  cither  acquired  or  hereditary  ;  onfatmBiUi 
conditions  of  life  play  the  part  of  favouring  factors.  What  d^l^nmm 
the  occurrence  of  the  laryngeal  complication  is  not  yet  oertaia*  tf^ 
fessional  vocalists  are  certainly  less  frequently  attacked  tbaa  otka. 
Whether  the  disease  begin  on  the  surface  and  penetrate  into  die  km 
tissues,  or  whether  the  reverse  be  the  order  of  events,  is  nol  |«l 
definitely  settled :  the  former  order  seems  to  be  the  more  probaUa 

Paiitohgff. — The  deposit  of  tubercles  in  the  larynx  ia  claiiaQy  natai' 
fested  by  infiltration  and  pscudoH:edematons  thickening  of  tlie  tiintt^ 
This  is  most  marked,  as  a  rule,  in  the  epiglottis,  the  arytseno^pjglotlidan 
folds,  the  mucous  membrane  covering  the  arytenoid  cartilagea»  and  l^ 
interarytaBnoid  fold.  In  another  series  of  c^ses,  however,  thB  diittil 
begins  on  the  vocal  cords  or  on  the  ventricular  bands;  indeed,  m 
part  of  the  larynx  is  immune  against  the  invasion  of  tub^de.  TV 
stage  of  actual  infiltration  is  often  preceded  by  marked  iaolaied  MMoam 
of  the  whole  mucous  membrane  of  the  larynx,  usually  aafiocialed  vilk  sa 
analogous  condition  of  the  pharyngeal  mucous  membrane;  and  ifc* 
anaemia  is  most  noticeable  on  the  epiglottis.  In  very  rare  caaes  tobertki 
themselves  have  been  seen  as  small  yellowish  or  gniyish  nodttka  ta  tki 
midst  of  the  general  in^ltration  ;  the  stage  of  their  corpuscular  irrirteiMi^ 
however,  must  be  extremely  brief,  and  in  the  great  majority  of  farrr  t^ 
first  sign  of  their  presence  ia  manifested  by  the  small  superficial  ukcri^ 
tions  which  result  from  their  break-down,     These  ulcers  qaieklj  i 
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ctend  in  width  and  depth,  and  after  a  tirae  give  a  worm-eaten  appear- 
ice  to  the  parts  attai-ked.  The  epithelium,  the  mucosa,  and  siibmueoea 
having  Iwon  d*A.stroyed,  they  extend  tov\ards  the  jierichondrium  and  lead 
to  perichondritis,  tmries,  necrosis,  and  often  to  exfoliation  of  jmrta  of  the 
cartilages.  Some  times  at^tuai  tubercular  tumours,  consisting  of  an  aggre- 
tioii  of  miliary  tuljercles  and  cellular  infilti"ation  of  the  mucosa  and 
Bubmucosa,  as  Avell  as  of  general  debris,  are  met  with  in  any  part  of  tbe 
larynjc,  and  this  even  in  eases  in  which  there  is  no  evidence  of  con- 
comitant lung  disease* 

SpnpkmL-i. — The  subjective  syraptoins  of  laryngeal  tuberculosis  are, 
ing  to  the  seat  of  the  disease,  either  hoarseness  and,  iti  later  stjiges, 
!ore  or  less  complete  aphonia,  or  pain,  ditficulty  in  swallowing,  cough 
with  more  or  less  expectoration,  j^nd  sometimes  dyspnoea.  Often  all  these 
symptoms  are  met  with  ainiukaneously.  The  most  troublesome  of  these 
are  usually  cough,  piiin  and  dysphagia.  Whilst  all  the  symptiims  named 
depend^  as  a  rule^  ujHjn  these  local  conditions,  the  cough  may  also,  of 
course,  be  due  to  the  concomitant  i^ulmonarv  disease  ;  moreover,  the  vocal 
troubles  are  not  necessarily  due  to  the  swollen  and  uleeratcfl  state  of  the 
vocal  cords,  but  may  depend  U|ion  implication  of  the  right  recurrent 
loryngeai  nerve  in  pleuritic  thiclvcning  at  the  apex  of  the  right  lung,  or 
up<:m  jiressure  of  enlarged  bronchial  glands  upon  f>ne  or  Inith  recurrent 
laryngeal  nerves,  and  sul>set|uent  pandysis  of  the  cone  spoiling  vocal 
cord  :  the  shortnes^s  of  breath  often  observed  in  these  patients  is  more 
commonly  due  to  thj  concomitant  pulmonary  affection  than  to  the 
laryngeal  trouble  ;  though  in  later  stages  it  may  he  of  laryngeal  origin, 
taking  its  rise  either  in  general  cpdematous  swelling  of  the  larynx  or  in  im- 
plication of  the  ericoary tienoid  joints,  with  addueted  position  of  the  vocal 
cords  as  the  result  of  perichcmdritis.  In  \m'y  rare  c^tscs  bilateral  paralysis 
of  the  alxluctors  of  the  vocal  conls^  due  to  pressure  of  enlarged  bronchial 
glands  upon  the  recurrent  hiryngeal  nerves,  may  produce  the  S4ime  effect. 

Objectively^  the  pallor  of  the  nuicous  mcml^rane,  preceding  any  definite 
signs  of  actual  tuberculous  mischief,  and  persisting  generally  throughout 
all  subsequent  stages,  is  of  diagnostic  value.  Wben  met  with  in  any  ease 
in  which  there  is  not  general  anaemia  the  patients  lungs  must  be 
minureiy  examined.  More  rarely  the  initial  symjJtom  may  be  some 
larynge-fd  congestion,  which  at  first  is  indistinguishable  from  ordinary 
laryngeal  catarrh. 

When  tulierculous  infiltration  t<ikes  place,  and  pirticularly  when  this 
pre-eminently  concerns  the  epiglottis  and  the  mucous  mendjrane  over 
the  arytenoid  cartilages,  i\&  in  many  cases  it  di3es,  the  appearances  often 
become  so  characteristic  as  to  enable  an  experiencetl  observer  to  diagnose 
the  existence  of  tulicrcidosis  with  tolerable  certainty,  independently  of 
the  condition  of  the  lungs,  which,  however,  will  never  be  neglected.  In 
such  cases  the  epiglottis  is  changed  into  a  pale,  rounded  sfiusage  or 
turban-like  body,  many  times  its  normal  size,  lying  across  the  pharynx  ; 
thus  inspection  of  the  interior  of  the  larynx  proper  is  often  prevented, 
whilst  the  arytenoid  cartilages  are  changed  into  two  putTy,  pale,  rounded 
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or  pyrifnrm  bodies,  which,  together  with  the  cpiglottia,  en«tpkilclj  fll  ^  H 
tbo  ini^^'ti  seen  m  tho  laryngeal   mirror.      Thu  oeiieixia  is  diid^nBliil 
from    ordimiry  ledcnxa   by  its   greater   density.      Later,  iIm  tnrfacr  4 
thu36  swellings,  originally  smooth  and  shiny,  becomea  rninplrtrly  vMA 
with  small  superficial  ulcers,  which  «]uickly  coaloace  lUid  gtrc  to  «0  tli 
parts  aficctcd  tho  worm-Oiiten  appearance  already  deseril>oil.     In  utW 
cases  tumefaction  first  begins    in    tho    interarytienoid   fold  ;  and  v^ba 
ulceration   occurs,  small  stalactite-like  projections  maj  be  seen  in  ibl 
part.     Again,  in  a  third  class  of  cases  the  infiltration  and  uleenttnaijf 
hcgiii  on  one  or  1>oth  vocal  cords  or  ATntriciilar  bands,  and  soBAtiBMillt 
only  laryri^cal  maoifestjfition  of  tuberculons  disease  of  that  {Mft  «MHiiiii 
eoTuplctc  cro^irui  of  one  or  both  the  cords  by  uloeratioti.      In  later  ftagw 
the  whole  laryngeal  mucous  membrane  often  forms  one  maai  of  ^Am^ 
tion,  which  does  not  remain  superficial^  but  gradtmlly  spreadi  ln«^n^ 
tho  submucosa,  the  perichondrium  and  the  cartilages   tbem^lrea.    TVe 
epiglottis  may  be  destroy t^d  in   p?irt  or  entirely;  of u?n   indeed  %  »^Qrt, 
irregular    stump   is   the  only  evidence  of   its    previous   ^xaMuat*    tk 
aryiicuoid  cartilages  may  lie  come  carious  and  necrosed,  and  ftfd  ioaMttBiBi 
expellud  in  their  entirety,  a  craterdike  ulcer  in  the  middlo  af  a  jm^ 
infiltration  indicating  their  previous  seat ;  or  in  other  ca^es  partta)  iir  tot^ 
auchylosi;*  of  the  cricoarytenoid  joint  takes   place,    and    the  czutikgis, 
together  with  the  corresj  ion  ding  vocal  conl,  becomes   lixetj  and  imwi' 
able.      Apart  from  the  last  named  cause  of  complete  or  partial  imiiKMilJ 
of  a  vocal  cord  in  the  cour'se  of  laryngeal  tuberculosis,  such  impftinpcst 
may  be  the  result  also  of  {a)  functional  weakness  of  the  laryngeal  muidei^ 
particularly  of  the  adductors,  which  is  sometimes  mot  with  cnrcn  b  tb 
earliest  stage  of  larynge^d  tubei'culosis ;  and  {h)  of  pressure  upoci  nae  nr 
both  recurrent  laryngeal  nerves.     In  this  respect  the  right  rrcarrcot  u 
more    exposed    in   laryngettl    tubereidosis    than    the    left,   omng  lo  ito 
anatomical  situation  close  to  the  inner  itspect  of  the   apex  of  tlie  Ei|^ 
lung  ;  in  this  position  it  is  not  rarely  implic^ited  in  the  plcaritic  Ai^kfwiwg 
which  accompanies  destructive  pracesses  in  the  apex  it<$elf. 

Th*  diafjnom  of  tuberculosis  of  the  larynx  is  not  often  diffioill; 
the  pallor  of  the  parts,  the  characteristic  infiltration  of  the  epiglottis  and 
arytsenoid  cartilages,  the  worm-ciiten  appearance  in  the  lat4*r  uloefmtttt 
stages,  taken  together  with  the  pnlnioiuiry  signs,  the  presence  of  farMiUiii 
the  sputum,  and  the  general  8yra[>tJ3ms  attending  tn^-f  rrrdnnrr  dtficnwc,  wiB 
in  most  aises  find  a  reiidy  interpretation.  G theater  diffictUtt^s  may  be  •<! 
with  when  the  initial  Stage  is  manifested  by  simple  catarrli  only.  It 
must  l>e  remembered  that  simple  catarrhal  laryngitis  for  a  long  time  aar 
accompany  a  pulmonary  tuberculosis.  The  apparent  caitarrh,  hcvwetfr* 
may  affect  one  vocal  cord  ordy,  in  which  case  tho  expeneoced  uImilmii 
will  at  4mce  suspect  some  gr.iver  constitutional  disease,  Tl»  afledmi 
with  which  laryngC44l  tuberculosis  is  most  likely  to  be  eonfooiMlad  U9 
syphilis,  malignant  discfise,  and  lupus  of  the  larynx*  With  regard  tot 
syphilis,  apart  from  the  manifestations  in  other  parts  whieh  aoeoipt»ay 
tuberculous  laryngitis  on  the  one  hand,  and  syphilitic  laryngitis  oa  lie 
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fctber,  it  may  he  observed  that  tuberculotis  ulceration  is  usually  preceded 
fcy  a  moro  or  less  prolonged  stage  of  |iseud(»-a'4ltmut0UJ5  infilt ration  ;  that 
Khe  aspect  of  the  parts,  as  already  mcMtioticd,  is  distinguished   by  its 
fcieat  pillor,  and  the  ulceration  l>y  its  worm-eaten  iimX  superticial  character. 
B*he  syphilitic  idt^er,  on  the  other  hand,  the  resnJt  of  the  brcuking  down 
mi  a  gumma,  is  prcxluced  much  more  rapidly,  and  shows  its  inflammatory 
fcrigin  by  the  area  of  eorjsiderable  inflammiition  which  usually  surrounds 
w :  further,  it   ia    usually   soliUtry  and    often    very   large ;    its    rapidly 
destructive  tendencies  also  are  greater  than  those  of  larjngeal  tuber- 
culosis.     It  must   not  he  forgotten,   however,   that   syphilis  and  tuber- 
culosis of  the  Lirynx  may  occur  simoltiuieously  in   one  and    the   same 
individual  ;  and  that  under  snch  circnmstances  the  aspect  of  the  parts 
may  be  anything  but  characteristic.     In  such  cases  the  complex  nature 
of  the  laryngeal  disease  will  be  <ilearcd  up  by  the  administration  of  iodide 
of  p<:»tassiimi. 

With  regiird  to  the  difTerential  diagnosis  from  malignant  disease 
tlie  age  of  the  patient  may  be  of  some  help:  tuberculous  hiryngiiia 
is  most  frequently  met  with  in  persons  from  twenty  to  forty  years  of 
age ;  malignant  disease  iLsmilly  occuis  after  that  period  of  life :  but 
there  are  many  exceptions  to  this  general  rule.  Further,  laryngeal 
tuberculosis  is  usually  bilateral ;  malignant  disease,  in  its  initial  stjiges  at 
any  rate,  is  almost  always  unilateral.  Again,  cancer  of  the  larynx  often 
forms  a  much  more  distinct  tumour  than  laryngeal  tuhereidosis,  and 
in  the  former  case  an  area  of  intense,  even  o?demiitous  congestion  and 
inflammation  frequently  exists  around  the  new  gi'owlh.  Considerable 
secondary  infiltration  of  the  cervical  glands  also  p<jints  to  malignant  dis- 
ease. Sometimes,  however,  the  diflVTcntiid  diagnosis,  especially  in  the 
later  stages  when  secondary  perichondritis  may  mask  the  original  mani- 
festations of  either  disi^ase,  is  one  of  considerable  difficulty  ;  and  un- 
doubtedly  laryngeal  carcinoma  miiy  coexist  with  pulmonary  tuberculosis, 
go  that  even  the  discovery  of  bacilli  in  the  sputum,  and  the  presence  of 
the  iLsual  constitutional  symptoms,  do  not  give  a  definite  clue  to  the 
nature  of  the  laryngeal  disease.  In  such  cases,  which  fortunately  are 
very  rare,  the  extirpation  find  microscopic  examination  of  a  small  piece 
of  the  laryngeal  tumefaction  may  be  of  assistance,  although  this  test 
again  is  anything  but  infaHible. 

Firiiilly,  with  regard  to  the  differential  diagnosis  from  lupus,  it  may 
be  said  that  laryngeal  Inpns  is  rare,  and  as  a  rule  associated  with 
analogous  lesions  in  the  nose,  pharynx,  and  on  the  external  integu- 
ment Further,  laryngeal  lupns  usually  is  not  painful,  and  gives  rise  to 
dysphagia  in  the  later  sUiges  c*f  ulceration  only.  Its  course  also  is  much 
slower  than  that  of  genuine  tulierculosis  ;  and  even  during  the  ulcerative 
stage  the  occurrence  of  fresh  nodules  will  assist  in  making  a  diflerential 
diagnosis  from  genuine  tuberculosis.  Bacteriological  tests,  of  course^  are 
of  no  value  for  the  diUcrential  diagnosis  in  these  cases. 

Thf  profjnosis  in  cases  of  larynge^d  tuliercubsis  depends  upon  the 
nature  and  extent  of  the  concomitant  pulmonary  not  less  than  of  the 
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laryngeal  lesions.  In  advanced  cases  of  both,  needless  to  say,  it  is  bad ; 
but  the  general  character  of  the  prognosis  is  not  nearly  so  hopeless  nowa- 
days as  it  was  fifteen  years  ago.  If  the  pulmonary  lesions  be  still  limited 
to  consolidation  of  the  apices,  and  if  the  laryngeal  ulcerations  be  not  too 
extensive  and  are  situated  in  the  proper  interior  of  the  larynx,  nowadays 
one  is  enabled  by  a  judicious  combination  of  constitutional  and  local  treat- 
ment to  arrest  the  disease  in  not  a  few  cases ;  although,  of  course,  even 
if  we  have  succeeded  in  bringing  about  cicatrisation  of  a  tuberculous  ulcer, 
we  must  always  be  prepared  for  fresh  manifestations. 

Treatment. — ^The  constitutional  treatment  I  now  regularly  employ  con- 
sists in  the  administration  of  large  doses  of  pure  creasote  in  small  gelatine 
capsules,  containing  each  one  minim  of  the  drug,  as  first  suggested  by 
Sommerbrodt.  The  patient  begins  by  taking  one  capsule  three  times  a  day 
immediately  after  meals,  and  at  intervals  §f  three  to  four  days  he  increases 
the  dose  gradually  from  one  to  five  capsules  each  time ;  so  that  finally  he 
takes  fifteen  minims  of  pure  creasote  three  times  a  day.  Some  practi- 
tioners give  even  much  larger  doses,  but  I  have  not  foimd  this  necessary ; 
and  I  prefer  the  long-continued  use  of  the  drug  in  moderate  quantities. 
Some  of  my  patients  have  taken  between  ten  and  twenty  thousand  capsules 
in  the  course  of  two  to  four  years,  and  are  doing  very  well  under  it.  In 
a  few  cases,  of  course,  an  idiosyncrasy  against  the  use  of  creasote  may  be 
met  with,  and  in  such  cases  carbonate  of  guaiacol  may  be  tried ;  but  on 
the  whole  the  toleration  even  of  large  doses  of  the  drug  is  very  remarkable, 
and  in  the  cases  in  which  it  is  said  to  have  caused  digestive  troubles 
these  could  often  be  traced  either  to  the  use  of  an  impiu-e  preparation  or  to 
the  use  of  the  capsules  between  meals  instead  of  immediately  after  food. 

Locally,  when  the  ulceration  is  limited,  I  employ,  after  previous  cocain- 
isation,  applications  of  lactic  acid  varying  in  strength  from  a  20  to  an 
80  per  cent  solution.  The  drug  is  firmly  rubbed  into  the  ulcerated 
parts  by  me^ms  of  Krause's  forceps  round  which  a  small  pellet  of  cotton 
wool  is  firmly  wound.  To  ensure  success  the  practitioner  ought  to 
remember  that  these  applications  are  not  to  be  made  in  the  gentle  fashion 
of  an  ordinary  astringent  application,  but  in  that  of  the  cleansing  of  a 
tuberculous  joint.  If  the  ulceration  be  at  all  deep,  the  application  of  the 
lactic  acid  must  be  preceded  by  scraping  the  base  of  the  ulcers  by  means 
of  Heryng's  ciu*ette,  exactly  as  one  would  scrape  the  granulating  surfaces 
of  a  tuberculous  joint  after  it  has  been  opened.  This  means,  however, 
ought  to  be  practised  only  by  operators  fully  conversant  with  more 
delicate  intralaryngcal  operations,  for  by  an  indiscriminate  use  of  the 
curette  more  harm  than  good  may  be  done.  In  not  a  few  cases  the 
results  of  this  treatment,  when  properly  carried  out,  are  most  gratifying. 
Should  the  ulceration  be  too  much  advanced,  and  the  general  condition  of 
the  patient  be  at  too  low  an  ebb  to  admit  of  energetic  treatment,  local 
sedatives — such  as  powders  containing  acetate  of  morphia,  boracic  acid 
and  deodorised  iodoform,  or  cocaine  lozenges,  or  a  cocaine  spray  before 
the  meals — ought  to  be  employed.  In  such  cases  it  will  usually  be  found 
necessary  to  increase  the  dose  of  the  local  anaesthetic  after  some  time; 
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At  as  the  main  object  of  the  treatment  under  such  circumstances  is  to 
>mote  euthaimsia,  one  need  not  be  afraid  of  the  increase.  In  the  more 
JL  hopeful  cases,  after  completion  of  the  local  treat  m cut  and  when  cicatrisa- 
^■yon  has  been  obtained,  it  may  be  desirable  to  arlvise  a  iliange  of 
^Kir;  and  either  a  sea -voyage  or  a  stay  at  Bournemouth,  or  Tonjuay 
^nr  any  of  the  health  resorts  of  the  Riviera,  of  Southern  Italy,  or  of  the 
l^tiorth  of  Africa  may  be  ad^^antageous.  In  accord  with  the  experi- 
>  ence  of  most  pnvctitioncra  in  the  Engadine,  I  have  found  that  the  exist- 
cnce  of  laryngeal  complications  ia  a  serious  drawback  to  residence  at 
\     those  high  altitudes,  however  desirable  it  may  be  from  the  point  of  view 

Iisf  the  pidmonary  disease* — F.  S. 
cu 


Lupus  of  the  Pharynx  and  Larynx. — Cmi^^. — The  nose  and  throat 

tre  involved  to  a  greater  or  less  extent  in  a  large  percentage  of  crises  of 

cutaneous  lupus  ;  in  a  small  proportion,  however,  this  disease  originates 

and  may  long  exist  in  the  pharynx  and  larynx,  without  the  external 

|[     integument  or  the  nose  becoming  affected. 

I  As  regards  the  etiologj*  of  the  affection,  it  is  directly  due,  no  doubt, 

I     to  a  specific  bacillus;  and  the  great  majority  of  writers  are  agreed  in 

I     regarding   lupus  and  tuberculosis  as  ono  and  the   same  disease    under 

k      different  comiitians.      But  while  the    identity  of  the   specific   microbe 

of  lupus  and  tuberculosis  is  generally,  though  not  universally,  ailmitted, 

the  cause  of  the  remarkable  difference  in  the  clinical  conditions  seen  in 

these  diseases,  especially  as  it  manifests  itself  in  the  mucous  membrane  of 

the  upper  air-passages,  has  yet  to  be  explained. 

Women  are  much  more  prone  to  suffer  from  lupus  than  men ;  it  generally 
reveals  itself  between  the  ages  of  two  and  ten  years.  It  is  more  liable 
to  occur  in  persons  of  an  inherited  tuberculous  proclivity,  though  lupous 
patients  are  themselves  but  rarely  the  fiubjects  of  ordinary  tuberculous 
disease ;  nor  does  the  particular  affection  itself  show  any  marked  tendency 
to  hereditaiy  transmission.  The  disease  is  in  no  way  conned efl  with 
syphilis,  al though  frequently  in  its  physical  aspects  it  is  hardly  distinguish- 
tble  from  the  lesions  of  syphilis. 

The  nodules  and  tumefaction  which  are  characteristic  of  lupus  consist 
a  cellular  new  growth  in  the  mucous  membrane  in  which  giant  cells, 
nd  occasionally  bacilli  indistinguishable  from  tubercle   bacilli,  may  be 
found.     When  the  deposit  first  manifests  itself  on  the  uvula  or  on  the 
■ee  border  of  the  soft  palate,  we  may  find  localised  tumefaction,  generally 
if  distinctly  heightened  colour,  less  marked  and  more  limited  than  in 
lyphilis  or  acute  pharyngitis,  but  differing  in  aspect  from  the  antemia 
premonitory  of  tubercle ;  sometimes  the  deposit  appears  in  mucous  mem- 
brane apparently  healthy.       In  course  of    time,  smooth,  hard    nodules 
appear  var}nng  in  size  from  a  pin-head  to  a  split  pea,  and  generally  of  a 
rosy  pink  colour. 

The  nodular  deposit  greatly  deforms  the  parts ;  and  when  arising  in 
the  uvula  or  soft  palate  the  distortion  and  twisted  appearance  of  the 
affected  structures  may  bo  well  marked. 
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Soon  tho  nodules  become  softer  and  characteristically  "  apple-jelly- 
like  "  in  appearance,  and  then  as  a  rule  ulceration  begins.  The  ulcers 
present  a  serpiginous  worm-eaten  appearance,  with  defined  hard  or  soft, 
granular  and  prominent  margins,  and  a  velvety,  red,  dry,  indolent  base. 
The  process  of  ulceration  progresses  very  slowly,  healing  in  one  direction 
while  spreading  in  another;  and  periods  of  increased  activity  alternate  with 
long  periods  during  which  the  disease  appears  to  remain  in  abeyance. 

When  the  tonsils  are  involved,  they  become  covered  with  irregular  red 
nodules  and  pits  of  ulceration,  but  the  course  of  the  disease  is  precisely 
similar  to  the  faucial  deposits. 

In  the  larynx,  lupus  generally  attacks  first  the  free  margin  of  the 
epiglottis,  which  becomes  tumefied;  and  the  swelling  gradually  spreads  to 
the  arytfieno-epiglottic  fold  and  ventricular  bands.  The  epiglottis  becomes 
pale,  ^VWorm-eaten,"  and  rough  in  aspect,  and  large  portions  may  be  com- 
pletely lost.  The  vocal  cords  are  usually  the  last  part  to  be  affected, 
and  so  slow  is  the  progress  of  the  disease  that  they  often  escape.  Wlien 
attacked,  they  become  red  and  tumefied. 

Symptoms. — As  pain  is  practically  never  caused  by  lupus,  the  phaiynz 
and  larynx  are  often  invaded  without  any  obvious  symptoms  until  the 
destruction  of  the  soft  palate  causes  fluids  to  retiun  through  the  nose  on 
swallowing,  or  gives  a  nasal  tone  to  the  voice  and  renders  articulation 
imperfect.  From  the  invasion  of  the  posterior  commissure  or  the  vocal 
cords  the  voice  becomes  hoarse  and  aphonic.  Some  degree  of  stiffness  in 
the  pharynx  and  slight  soreness  and  tickling  sensations  may  be  felt  in 
the  pharyngo-laryngeal  region.  In  the  advanced  laryngeal  disease  cica- 
tricial stenosis  and  dyspnoea  very  often  arise  and  may  necessitate  tracheo- 
tomy, but  there  is  hardly  ever  any  inflammatory  exudation  with  acute 
dyspnoea ;  the  laryngeal  stenosis  is  always  very  slowly  established,  and 
ample  warning  is  given  of  the  increasing  urgency  of  the  dyspncea. 
Perichondritis  or  necrosis  of  cartilages  is  excessively  rare. 

Diagnosis, — The  coexistence  of  cutaneous  lupus  will  seldom  leave 
room  for  doubt  as  to  the  correct  interpretation  of  the  pharyngeal  and 
laryngeal  phenomena ;  nevertheless  it  is  sometimes  a  very  difficult  matter 
to  make  the  diagnosis  sure.  The  difficulties  in  the  earlier  stages  are  very 
much  increased  if  the  pharynx  or  larynx  is  affected  primarily  ;  the  differ- 
ential diagnosis  has  then  to  be  made  from  simple  chronic  pharyngitis  or 
laryngitis,  syphilis,  tuberculosis,  and  carcinoma. 

Chronic  pharyngitis  is  attended  with  increased  secretion,  and  the 
hypertrophied  lymphatic  follicles  are  confined  to  the  posterior  and  lateral 
walls,  while  there  is  no  distortion  of  the  parts,  and  the  absence  of  lupous 
tubercles  is  to  be  noted.  In  the  earlier  stages  of  syphilitic  laryngitis, 
especially  in  the  catarrhal  form  with  or  without  superficial  ulceration, 
in  the  later  stages  with  diffuse  infiltration,  and  more  especially  in 
hereditary  cases,  the  laryngoscopic  appearance  and  tho  age  of  the  patient 
often  fail  to  settle  the  diagnosis  till  antisyphilitic  remedies  have  been 
tried.  Yet  even  at  first  the  aspect  of  the  tumefaction,  the  distortion 
of  the  parts,  and  the  slo^v  erosion  of  the  tissues  without  distinct  and 
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obvious  ulceration,  are  generally  enougli  to  lead  at  any  rate  to  a  strong 
suspicion  of  the  real  nature  of  the  affection.  The  fact  that  lupus  usually 
occurs  in  the  very  young,  is  very  slowly  progressiTe,  always  with  eiaitrisiitbri, 
and  is  almost  never  painful,  together  with  the  peculiar  appearances  of  the 
growth,  and  the  absence  of  wasting,  fever,  or  quickened  pulse,  should  rari  ly 
leave  any  doubt  as  to  the  differential  diagnosis  from  genuine  tuberculosis, 
which  is  characterised  by  gene  nil  pallor  of  the  mucous  membrane,  and 
numerous  mouse- nibbled^  pale  ulcers  covered  with  grayish,  disintegrating 
tuberculous  tissue,  and  is  usually  accompanied  by  considerable  pain, 
especially  in  swallowing. 

The  propiosi.i  as  regards  life  is  favourable,  the  chief  danger  being 
st<;nosis  of  the  larynx  ;  but  this  comes  on  so  gratlually,  and  is  so  httlo  proiic 
to  be  suddenly  increased  by  perichondritis  or  oedema,  that  traehfOtomy 
can  almost  always  be  performed  in  good  time.  Occasionally  long-standing 
lupus  of  the  pharynx  and  larynx  ends  in  pulmonarj"  tuberculosis. 

In  casas  in  which  the  disease  is  confined  to  the  pharynx  and  larynx, 
and  is  accessiblcj  good  residts  may  bo  obtained  by  vigorous  treatment, 
nnd  occasionally  complete  cures. 

Tr^afm^nl, — Patients  affected  with  lupus  should  be  placed  under  the 
most  favounihle  hygienic  conditions  possible,  and  during  the  winter 
months  should  tiike  cod-liver  oil ;  while  general  tonic  remedies  such  as 
the  syrup  of  iodide  of  iron  or  arsenic  should  be  exhibited  from  time  to 
time. 

As  regards  local  treatment,  the  nodtdcs  and  tumefactions  should  l>e 
ficaritied  or  curetted,  and  strong  lactic  acid  (80  per  cent)  rubbed  in  after 
the  same  manner  as  we  adopt  in  tuljercidous  disease  of  the  larynx.  This 
fihould  be  done  once  a  Tveek,  successive  portions  being  treated  until  the 
whole  of  the  diseased  area  has  become  cicatri8e<l  and  no  nodules  or  ulcers 
are  visible.  The  cases  should  be  watched  for  at  legist  a  ye^r  after  appju'ent 
cure  has  been  eftected  ;  and  any  fresh  manifes tuitions  of  the  di,sease  should 
be  similarly  dealt  with  at  once. 

Isolated  depc*sits  may  ho  destroyed  by  the  galvano-cautery.  In  a 
case  shown  before  the  Clinical  Society  of  London  by  one  of  us  (F.  S.) 
some  years  ago,  lasting  and  complete  cure  of  a  very  extensive  laryngeal 
lupus  had  been  obtained  by  persistent  use  of  this  form  of  cautery. 

Stenosis  of  the  larynx  may  be  arrested  for  a  time  by  ititubation  or 
by  the  p/issiige  of  Schrotter  s  bougies ;  occasionally  tracheotomy  may  he 
unavoidable. 

Leprosy  of  the  Larynx  and  Pharynx. — ^For  a  general  account  of 
this  disease  and  its  causation  the  reader  is  referred  to  the  article 
"  Leprosy  •'  in  the  second  volume  of  this  work 

Lan/n(fmi  nf/mpiams, — ^The  larynx  is  especially  susceptible  toleprosy»  but 
the  disease  never  appears  upon  the  larynx  juimarily.  It  usiialljr  attacks 
this  organ  after  it  has  invaded  the  skin^  mouth,  and  fauces. 

Leprosy  of  the  throat  may  assume  the  tubercular  or,  very  rarely,  the 
ansesthetic  variety.  In  either  case  the  onset  is  extremely  insidious, 
owing  to  the  painless  nature  of  the   affection ;  and  patients  will  some* 
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times  declare  that  they  have  nothing  the  matter  with  the  throat  when 
examination  reveals  undoubted  evidence  that  it  has  been  established 
there  for  a  long  time. 

Tubercular  leprosy  of  the  mucous  membrane  passes  through  three 
stages.  In  the  first  stage  the  uvula  and  soft  palate,  in  which  the  altera- 
tions are  usually  first  observed,  become  red  and  velvety  in  appearance, 
and  the  neighbouring  tissues  become  affected  by  continuity  or  by  sepa- 
rate foci  of  disease,  so  that  the  epiglottis  and  arytteno-epiglottic  folds 
likewise  become  red,  velvety,  thickened,  and  hard,  and  appear  as  though 
coated  with  varnish.  At  this  stage  epistaxis  frequently  occurs,  and  the 
patient  may  complain  of  shortness  of  breath  and  a  sense  of  tickling  and 
dryness  in  the  pharynx  and  larynx.  In  coiirse  of  time  the  red,  hard 
infiltration  becomes  soft,  and  the  tissues  somewhat  (Edematous,  the  red- 
ness soon  giving  place  to  pallor,  till  the  affected  regions  are  uniformly 
pale  and  resemble  the  anaemia  of  tuberculous  disease;  and  when  the 
infiltration  and  cellular  elements  become  absorbed,  the  tissues  appear,  as 
Mackenzie  puts  it,  as  though  infiltrated  with  tallow. 

The  second  stage  begins  with  the  formation  of  the  characteristic 
tubercles,  and  with  the  diminution  or  disappearance  of  the  swelling  and 
tumidity  of  the  mucosa.  At  first  they  appear  as  small  nodules  of  a 
whitish  yellow  colour,  or  white  and  almost  glistening,  varying  in  size  from 
a  pill's  head  to  a  split  pea,  isolated  or  in  chains  and  groups,  and  sometimes 
surrounded  by  a  hyperaemic  areola.  In  this  condition  they  may  remain 
stationary  for  years,  till  the  third  stage  is  reached,  provided  the  patient 
do  not  succumb  to  the  general  affection  in  the  meanwhile.  In  this 
stage  ulceration  and  disintegration  of  the  tubercles  take  place.  The 
ulcers  at  first  are  small  and  rounded,  are  elevated  above  the  surrounding 
mucous  membrane,  and  are  compared  by  De  la  Sota  to  syphilitic  mucous 
patches.  Eventually  they  become  deeper.  The  glottis  assumes  a 
rounded  form,  and  the  voice  is  lost.  The  fcetor  of  the  breath  at  this 
stage  becomes  unbearable.  The  cartilages  of  the  larynx  become  involved, 
the  epiglottis  presents  a  knobby  aspect  and  may  become  hard  and  dis- 
torted, and  in  course  of  time  the  cartilages  become  necrosed  and  ex- 
foliated. 

The  earliest  indication  of  the  throat  affection  consists  in  alteration  of 
the  quality  of  the  voice,  which  at  first  becomes  nasal,  and  with  the  impli- 
cation of  the  larynx  may  be  thick  ;  yet  the  larynx  may  bo  extensively 
diseased  without  attracting  the  notice  of  the  patient.  Hoarseness  or 
aphonia  appears  later  from  implication  also  of  the  vocal  cords.  Dyspnoea 
sometimes  su[)ervenes ;  and  stenosis  of  the  larynx,  produced  either  by 
the  nodular  infiltration  or  oedema,  may  even  necessitate  tracheotomy. 

The  anaesthetic  variety  rarely  affects  the  throat,  and,  according  to 
Hillis  of  Demerara,  it  never  does  so  until  the  cutaneous  affection  has 
existed  for  five  years.  The  mucous  membrane  is  smooth,  the  affected 
regions  become  anaesthetic,  the  velum  palati  is  thin,  tense,  and  paretic, 
and  the  arches  of  the  palate  assume  a  violet  colour. 

Diagnosis. — Leprosy  has  to  be  distinguished  from  syphilis,  tubercu- 
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losis,  lupus,  find  €aiicer ;  though  laryngeal  leprosy  pmetically  never 
occurs  without  cutaneous  numifestations  of  the  malady,  and  pharyngeal 
leprosy  very  rarely.  Moreover,  a  leprons  ]xitient  may  be  affected  also 
with  cancer,  lupus,  syphilis,  or  tuberculoijis ;  or,  on  the  other  hand, 
patients  suffering  from  any  one  of  these  diseases  may  he  attacked  hy 
leprosy. 

Syphilitic  throat  lesions  have  much  m  common  with  leprosy :  first, 

,  in  that  they  are  uf^ually  painlos^s,  although  the  actual  amesthesia  of  the 

flei>rou3  larynx  is  not  observed  in  syphilis;   secoiidly,  in  the  liyperamiia 

tof    the   aJiected    tissues ;   and,   thirdly,   in    the   tendency    in    the   later 

nanifesfations  of  both  affections  for  the  cartilages  to  be  attackt^d. 

De  la  Sola  states  that  the  resemblance  between  syphiliiic  mucous 
itches  and  leprous  ulcers  is  sometimes  very  close  ;  but  the  dark  reddish 
>r  coppery  tint  pr^i^luced  by  syphilis  contrasts  with  the  grayish  red  that 
observed  in  leprosy.  Secondly,  the  anaesthesia  in  leprous  patches  is 
listinguished  from  the  hypenesthesia  that  may  attend  syphilitic  lesions 
if  the  peri  eh  on  dri  urn.  Thirdly,  syphilitic  ulceration  does  not  go  beyond 
superticial  erosion,  while  leprous  ulcers,  though  true  ulcers,  yet  are  not 
found  and  deep  as  tertiary  syphilidc  ulcers.  They  are  much  longer 
"in  formation,  and  do  not  respond  to  antisyphilitic  treatment ;  indeed  they 
are  often  made  worse  by  it.  The  leprous  nodules  of  the  second  sUige  are 
characteristic. 

Tuberculosis  in  its  earlier  stages  is  attended  with  anaemia  and  hyper- 
ffisthesia  of  the  paits ;  leprosy  gives  rise  rather  to  hyper*mic  infiltration. 
Leprosy  is  sometimes  attended  with  febrile  symptoms,  but  its  onset  is 
usuidl}'  most  insidious.  The  vocal  cords  are  often  affected  early  in  tuber- 
culous laryi>gitis;  in  leprosy  the  epiglottis  and  ventricular  bands  arc  gener- 
ally invaded  before  the  vocal  cords.  Leprous  ulcers  are  more  defined, 
less  irregular  than  the  painful  tuberculous  ulcers.  Lupus  may  attack  the 
larynx  primarily,  and  De  la  Sota  points  out  that  the  absence  of  cutaneous 
lesions  is  therefore  a  sufficient  distinction  from  leprosy.  Lupus  arises  in 
H  healthy  mucous  membrane  5  the  leprous  tubercles  are  always  preceded 
by  a  reddish  coloration,  which  afterwards  turns  white.  Leprous  tubercles 
are  white,  soft,  and  variable  in  size.  They  appear  in  the  form  of  a  chain 
or  a  rosary,  and  their  sensibility  may  be  norma!,  dimirushed,  or  entirely 
abolished  ;  lupous  nodules  are  of  a  rosy  or  reddish  hue,  hard,  resistant, 
and  elastic,  larger  in  size  than  those  of  leprosy,  and,  though  indolent, 
of  normal  sensiliility.  Leprous  ulcers  are  superficial,  have  indistinct 
edges,  and  suppurate  l>ut  little  ;  those  of  lu[>us  have  hard,  elevated 
Ixirders,  a  narrow  sinuutis  fundus,  and  an  abundant  secretion.  The  scars 
in  the  two  affections  are  not  dissimilar ;  but  those  of  leprosy  are  in- 
sensitive, while  those  of  lupus  retain  the  normal  sensibility  of  the  part 
affected. 

The  bright  red  colour  of  cancerous  nodtiles  of  the  larynx,  which  fades 
on  pressure,  crjntrasts  with  tbo  dirty  red,  whitish,  or  yellowish  opaque 
tid^ercle  of  leprosy.  Cancerous  tubercles  may  bo  associated  with  lancinat- 
ing pain ;  and  the  irregxdar  hard  edges  and  irregular  base  of  cancerous 
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ulcers,  with  sangiiinolent  mucopurulent  secretion,  form  a  mAriupd  < 
vtntli  the  superficial,  dry,  leprous  ulcer. 

Such,  according  to   De  la  *S<>ta,  are  the  main  poinU  of 
between  the  various  diseases  which  may  simulate  leprosy  of  iho  I 

Tnaimmly  as  a  rule,  can  only  l>e  palliative,  and  is  ciiiefly  i 
the  i^tage  of  uleemtiou,  when  alterative  and  antiseptic  solutioaft  Mf  k 
useful. 

Do  la  Sota  has  obtained  improvement  by  the  application  ol « I  p« ' 
cent  solution  of  re^sorcin  and  of  ioduform  dissolved  in  ether,  and  by  laicb^ 
ing  the  diseased  areas  with  a  1 0  per  cent  solution  of  chlorida  o(  im. 
George  Mackern  baa  had  favourable  results  with  the  galvan«>cauterf  a 
destroying  the  tulicrcles,  especially  those  of  the  face  and  mvKok ,  ik 
eschars  soon  hetded  and  ihe  tubercle.^  were  not  reproduced,  W^i 
laryngeal  atooosis  gives  nse  to  severe  dyspnoea  tracheotomy  i 
performed,— F,  S.  and  W.  W. 

The  LarjTix  In  Acromegaly. — It  appeikrs,  from  a  case 
Dr,  W.  F,  Cbappell^  that  the  pharynx  and  larynx  may  be<x>me  iawiitd 
in  the  hypertrophic  manifestations  of  the  diseaset.  In  a  caae  d  mto^ 
mogaly  in  a  man,  Chappell  found  that  externa]  examination  showed  cw- 
siderable  enlargement  of  the  larynx.  InternaUy  the  epiglottis  wm 
thickened,  the  aryttenoid  cartilages  and  the  ventricular  \mn*U  vcir 
enlarged,  but  the  glottic  aperture  was  very  small.  As  long  u  tbi 
patient  remained  quiet,  respiration  was  unemlMimissed,  but  during  exjdtt 
ment  the  breathing  was  labotued^  and  the  patient  died  in  one  of  ihi 
attacks  of  dyspna?a. 

The  pillarij  of  the  fauces,  soft  palate,  and  uvida  were  much  ihidcMldL 
and  the  tonsils  and  lingual  glands  were  hypertrophied.— W.  W* 
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Syphilis  of  the  Larynx. ^ — PtUhohgy. — Syphilitic  disease  ol  the  1 
may  be  either  inherited  or  acquired. 

Inherited  syphilis  generally  makes  its  appearance  there  either  Twy 
fihortly  after  iiirth  or  within  the  first  years  of  life,  w^hen  it  Ufioally  tikai 
the  form  of  laryngeal  catarrh  or  the  milder  forms  of  secondary  sypbtbt 
although  occasionally  even  at  that  early  time  of  life  very  severe  manifcsta' 
tions  are  met  with.  It  also  shows  itself  about  the  age  of  pubert]^ 
this  later  form  tertiary  phenomena  are  more  frequently  encounter 

Acquired  syphilis  of  the  larynx  assumes  the  characters  of 
called  st'co Hilary  and  tertiary  forms,  but  **  secondary  **  phenomena 
arise  and  recur  for  many  years  after  the  primary  sore,  while  **  lertiarj' 
forms  may  sometimes  be  met  with  even  within  a  few  montha  #»!  the 
initial  lesion.  On  the  other  hand,  the  tertiary  manifestations  may  brenk 
out  thirty  or  forty  ycArs  after  the  primary  sore. 

The  subdivision  into  ** secondary"  and  'Mertiary**  forms  is  a  fwy 
loose  one,  and,  especially  when  the  question  of  trcatmetit  arises^  it  mitfl 
not  lie  forgotten  that  a  good  many  cases  occu}ty  intcrmediAto  atagea  of 
the  disease.    Sometimes  we  see  tertiary  lesions  in  the  pharynx,  and  tlkc&t 
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yettTS  after,  veiy  similar  lesions  in  the  Inrynx,  long  after  tlu^  pharyngeal 
lesions  have  healeil.  The  uljSGfvatious  of  Professor  Lewiii  of  Berlin 
liave  shown  that  in  20,000  casea  of  syphilitic  affections  which  came  utuler 
that  author's  ohservation  during  seventeen  yeiirs  in  the  svphilis  wards  of 
the  Bet  lin  Charite  Hospital,  in  only  about  3  per  cent  was  the  larynx 
attacked,  and  that  of  this  number  again  the  great  majority  (miTnely,  about 
87  percent)  belonged  to  the  earlier  and  slighter  8tiigea  of  the  disease ;  w^hilo 
in  a  small  minoiity  only  (namely,  in  13  per  cent)  were  graver  lesions  found. 

Syphilis  of  the  larynx  manifests  itself  in  the  following  forms  :  (i.) 
Simple  catarrh  (Lewin*s  erythema) ;  (ii.)  Papules  (condylomas,  mucous 
I)iitches) ;  (iii,)  Diffuse  infiltration  ;  (iv,)  Gumma;  (v.)  Ukeratiou ;  (vi) 
Fibroid  metamorphosis;  (vii.)  Cicatrices,  membranous  adheaious ;  (viii.) 
Neoplasms;  (ix.;   Perichoodntis ;  (x.)  Paralyses. 

Of  these  the  fii-st  two  are  most  fre<|uently  met  with  in  the  earlier 
and  so-called  "  secondary  "  stages.  Ulcenttions  are  common  to  all  stages, 
while  the  remainder  belong  to  the  group  of  *'  tertiary "  phenomena. 
Lastly,  all  these  lesions  may  occur  in  the  inherited  fonns  of  the  disease, 
though  in  congenital  laryngeal  syphilis  the  graver  manifestations  are 
decidedly  rare. 

The  primary  lesion  is  practically  never  seen  in  the  larynx  (though  one 
is  reported  by  Moure),  owing  to  the  deep  and  inaccessible  situation 
of  the  parts. 

Sijphdiiic  catarrh  may  occur  as  soon  as  six  or  eight  weeks  after  the 
initial  sore,  and  it  is  often  associated  with  geneml  secondary  lesions. 
But  it  may  apfiear  two  or  three  years  or  more  after  the  infection,  and 
coutiniuilly  recur  for  years,  with  the  more  serious  manifestations  of  the 
disease.  In  no  way  does  it  differ  in  aspect  from  simple  non-syphilitic 
catarrhj  though  it  is  remarkalile  for  its  pei-sistency.  We  have  not 
observed  the  distinction  of  colour  which  some  observers  have  made,  who 
allege  that  the  colour  is  more  dusky  in  8\^hilitic  than  in  simple  catarrh. 
The  history  and  sinuilT^ineous  appearance  of  syphilitic  lesions  in  other 
}*arts — for  instance,  roseola  and  papular  eruptii>ns  on  the  skin,  or  mucous 
patches  on  the  tonsils  and  soft  palate — generally  lead  to  a  correct 
diagnosis  ;  though  even  when  these  are  absent,  the  persistency  of 
syphihtic  catarrh  and  its  resistance  to  the  usual  treatment  for  simple 
catarrhal  laryngitis  will  an'est  attention  and  lead  to  the  suspicion  of 
syphilis. 

Murom  pakJi^s  and  coTuhilmmts  are  not  often  seen  ;  in  fact  their 
occurrence  in  tiie  larynx  has  l»een  contested,  and  cert;iinly  the  jijiptilous 
sypbilide  is  one  of  the  rurest  forms  in  w^hich  syphilis  appears  in  the 
larynx.  The  circumscribed  gray  thickening  of  the  infiltrated  mucous 
mcmbmne  may  occur  on  the  epii glottis,  especially  on  its  lingual  suriace ; 
or  on  the  aryUeno-epigbttic  folds,  posterior  commissure,  or  the  vocal 
cords.  The  patches  are  generally  single  or,  if  multiple,  are  not  symmet- 
rical. Superficial  erosions— yellow,  oval,  cirrumscril>ed,  and  suiToundod 
by  an  areola — may  follow  as  the  softened  epithelium  is  abmfled.  As  in 
the  case  of  other  secondary  forms  of  syphilis,  the  specific  catairh  and 
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the  other  lesions  just  described  tend  to  recur  again  and  again  for  years. 
The  symptoms  are  hoarseness  and  sometimes  slight  expectoration. 

Of  the  so-called  tertiary  forms,  diffuse  infiltraiion  leads  to  tumefaction, 
which  usually  attacks  the  epiglottis,  vocal  cords,  or  interarytaenoid  fold, 
and  sometimes  causes  considerable  distortion  of  the  affected  parts, 
resulting  in  hoarseness  and  sometimes  even  in  dyspnoea.  The  infiltra- 
tion is  due  to  a  small-celled  proliferation,  which  on  the  one  hand  may 
break  down  when  small  superficial  ulcers  are  formed,  or  on  the 
other  hand  may  become  organised  into  connective  tissue  so  as  to  lead  to 
a  fibroid  metamorphosis. 

Gummas,  before  breaking  down,  are  sometimes  seen  as  smooth,  red 
or  yellowish  defined  swellings,  generally  single,  and  occupying  the  epi- 
glottis— especially  its  margin  or  the  laryngeal  surface — the  aryt»no- 
epiglottic  folds,  the  posterior  wall  of  the  larynx,  or  the  ventricular  bands ; 
or  they  may  be  infraglottic.  Histologically  they  are  very  similar  to  the 
diffuse  infiltrations,  but  represent  a  more  sharply  circumscribed  round- 
celled  proliferation,  developing  as  a  rule  in  the  submucous  tissue,  and 
thence  extending  towards  the  surface;  so  that  the  cartilages  are  only 
affected  in  the  later  stages,  if  at  all.  Very  rarely  does  the  infiltration 
begin  in  the  perichondrium ;  if  so,  perichondritis  may  occur  whilst  the 
mucous  membrane  is  still  intact. 

A  gumma  when  about  to  break  down  generally  becomes  yellowish 
about  the  centre,  ulceration  follows,  and  the  whole  gumma  then  rapidly 
disintegrates  from  the  centre  towards  the  periphery,  and  a  characteristic 
tertiary  syphilitic  ulcer  results. 

UlcerafioiiSy  if  occurring  in  the  secondary  stages,  are  generally  super- 
ficial, and  most  frequently  are  due  to  the  breaking  down  of  diffuse  infil- 
trations. 

Deeper  ulceration  belongs  especially  to  the  later  manifestations  of 
syphilis,  and  the  ulcers  present  an  undermined,  slightly  elevated,  regular, 
sharply-cut  margin,  surrounded  by  a  well-defined  areola,  and  a  floor 
covered  by  yellowish  ropy  muco-pus  and  necrotic  tissue.  The  ulcer 
advances  more  in  depth  than  in  superficial  extent  with  resulting  cicatricial 
contraction,  and  often  marked  laryngeal  stenosis  and  defomiity  of  the 
parts  affected.  This  is  due  to  the  well-known  fact  that  the  central 
portion  of  a  syphilitic  ulcer  possesses  the  least  healing  capacity,  and  the 
peripheral  portion  the  most ;  consequently  the  tough  scars  are  often 
more  or  less  stellate.  When  this  scarring  occurs  at  the  level  of  the 
glottis,  or  in  the  trachea,  the  resulting  contraction  may  produce  consider- 
able stenosis  and  dyspnoea.  Sometimes  a  cicatricial  membranous  web  is 
formed  between  the  vocal  cords  or  ventricular  bands,  which  occludes 
the  lumen  of  the  larynx  more  or  less. 

Inflammatory  hyperplasia  and  oedema  often  occur  in  the  neighbour- 
hood of  acute  and  chronic  ulcers  of  both  periods,  and  around  the  gummas, 
leading  to  exacerbations  of  dyspnoea  and  other  symptoms. 

Fibroid  vietamorphom  of  the  diffuse  infiltration  occurs  in  some  cases, 
the  deposit  becoming   transformed  into  connective  tissue.     This   form, 
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•  in  which  somelinK'S  fr(?r|uent.  relapses  occur,  each  of  them  followed  by  a 
renewiil  of  ihcs  fihn»id  metamorphusis  of  the  fresh  iiifiltraiiivn,  leads  to  the 
justly  dreaded  forms  of  general  chronic  stenosis  of  the  hirynx. 

Papillary  ejrjtrescrnffs  or  n^ophtmu  may  be  found  in  iiny  part  of  the 
larynjr,  but  most  frequently  project  from  the  posterior  conimisauro.  They 
resemble  those  seen  in  tuberculous  larj^ngeal  disease,  but  consist  of  pro- 
liferated epithelium,  and  closeiy  resemble  the  tnie  iieophLsr^B,  Careful 
examijiatjon  should  prevent  these  mammillated  outgrowths  from  being 
confounded  with  the  steep  and  ragged  margin  of  a  syphilitic  ulcer  seen 
in  profile. 

Perkhondniis  is  undoubtedly  the  most  serious  form  of  syphilitic 
disease  of  the  larynx.  It  occurs  in  association  with  git 01  ma,  either  by 
deep  extension  of  the  inhltration,  or,  more  rarely,  by  the  seat  of  the 
primary  infiltration  lieing  l>etwecn  the  perichondrium  and  the  cartilage, 
whence  it  proceeds  upwards  and  downwarils.  In  liotb  forms  necrosis 
and  destmction  or  exfoliation  of  the  cartilage  attacked  is  apt  to  follow* 
The  epiglottis  is  often  partly  or  wholly  destroyed  in  this  way,  while  the 
arytaenoid  cartilages  may  be  expectorated,  or  the  cricoid  or  thyroid 
cartilages  hiid  kare  till  a  necrosed  portion  comes  away.  But  in  rare 
cases  the  peri ch on d rial  infiltration^  like  the  diftuse  submucous  infiltration, 
may  escaj>e  the  necrotic  process,  and  undergo  instemi  a  form  of  adhesive 
or  sclerosing  metamorphosis  characterised  by  thickening  of  the  affected 
parts. 

FaraJijm  of  the  vocal  cords  may  be  apparent  only,  and  due  to  the 
[fibroid  ihickening  of  the  perichondrium  of  the  arytar-noid  cartilages,  to 
t#lichyloais  of  the  crico  aryta^noid  articulations,  or  to  fixation  of  the  cords 
from  contraction  in  their  neighbourhood. 

True  paralysis  may  be  of  local  or  distant  origin.  The  local  causes 
are  gumma  in  the  crico-arytsBnoidei  postici  muscles,  implication  of  nerve 
fibres  in  syphilitic  deposits,  or  a  syphilitic  neuritis,  which  processes  may 
not  be  associated  with  any  obvious  pathologic  al  condition  of  the  larynx. 
Most  frequently  unihiteral,  these  local  causes  of  paralysis  may  be  bilateral. 
But  the  paralysis  of  tbe  vocal  tords  may  be  due  to  liullar  nuclear  disease 
of  syphilitic  origin,  or  to  implication  of  the  nerve  fibres  in  syphilitic 
pacliy meningitis  or  gumma  either  at  the  base  of  the  brain,  or  anywhere 
in  their  course  to  the  larynx.  In  all  these  palsies  the  law  of  the  pro- 
clivity of  the  abductors  to  succumb  earlier  than  the  adductors  holds 
good. 

Tlie  symptoms  of  laryngeal  syphilis  must  obviously  vary  as  the 
particular  nature  of  the  lesion,  but  the  most  remarkalde  feature  common 
to  ihem  all  is  the  almost  entire  al>sence  of  pain.  Pain,  however,  is  not  in- 
variably absent,  and  in  rare  instances  it  has  been  so  severe  as  to  lead  to  an 
erroneous  diagnosis  of  malignant  disease.  It  is  not  safe,  therefore,  to  rely 
too  much  on  the  abficnuo  of  pun.  A  gumma  on  the  posteritir  surface  of 
the  cricoid  cartilage,  for  instiince,  may  be  attended  with  considerable  pain 
on  swallowing.  In  the  earlier  manifestations  patients  complain  of  little 
but  hoarseness,  yet  when  the  graver  lesions  of  tertiary  syphilis  appear, 
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there  is  sometimes  a  certain  degree  of  soreness,  while  ulceration  of  the 
epiglottis  may  lead  to  dysphagia.  The  peculiar  "  raucous  "  hoarse  voice, 
or  even  complete  aphonia,  is  met  with  in  secondary  as  well  as  in  ter- 
tiary cases;  and  if  the  lumen  of  the  larynx  bo  encroached  upon  by 
deposits  or  by  cicatricial  contraction,  dyspnoea  will  be  the  result.  Cough 
is  very  rarely  troublesome.  The  dyspnoea,  as  we  have  said,  is  liable  to 
severe  exacerbations  from  intercurrent  hyperplastic  syphilitic  laryngitis 
and  oedema. 

Diagnosis. — It  will  be  seen  from  the  description  of  the  various  mani- 
festations of  laryngeal  syphilis  that  it  is  impossible  to  lay  down  hard  and 
fast  rules  for  the  diagnosis  of  the  lesions ;  the  objective  and  subjective 
symptoms  alike  depend  (a)  upon  the  seat,  (h)  upon  the  intensity  of  the 
syphilitic  manifestation.  As  syphilitic  catarrh  has  nothing  characteristic 
in  its  appearance,  the  diagnosis  of  its  specific  nature  will  be  derived 
from  concomitant  syphilitic  lesions  in  other  parts,  and  from  its  submission 
to  antisyphilitic  remedies,  after  it  has  resisted  mere  anticatarrhal  treat- 
ment. Yet,  of  course,  the  larynx  of  a  syphilitic  person  may  be  the 
subject  of  a  simple  laryngeal  catarrh. 

The  diagnosis  of  tertiary  lesions  will  depend  on  the  laryngoscopic 
appearance,  and  on  the  history  and  concomitant  lesions  elsewhere,  if  any. 
It  is,  however,  most  important  in  regard  to  syphilis  to  trust  to  the 
evidence  of  the  eye  rather  than  to  the  history  of  the  case.  The  patient 
very  often  does  not  know  that  he  or  she  has  been  infected  with  syphilis  ; 
in  many  cases  there  is  absolutely  no  history  of  anything  to  suggest  this 
disease  even  when  the  patient  is  most  desirous  of  affording  all  informa- 
tion on  the  point ;  in  some  cases,  it  is  needless  to  say,  the  history  of 
syphilitic  infection  is  concealed. 

The  hoarse  voice  of  children  suffering  from  snuffles  or  broad  condy- 
lomas about  the  anus  will  often  lead  to  the  suspicion  that  laryngeal 
symptoms  are  syphilitic.  Most  important  is  it  to  act  on  this  suspicion  in 
such  patients  when  attacked  with  oedema  supervening  on  hyperplastic 
syphilitic  laryngitis,  the  symptoms  being  then  very  similar  to  those  of 
membranous  croup. 

The  two  affections  most  likely  to  be  confounded  with  laryngeal 
syphilis  are  (a)  tuberculous  disease,  and  (b)  malignant  disefise.  We  have 
already  spoken  of  the  distinctive  characteristics  of  syphilitic  and  tuber- 
culous ulcers.  In  rare  cases  syphilis  and  tuberculous  disease  coexist  in 
the  larynx,  in  which  cases  there  may  be  great  ditticulty  in  diagnosis. 
Again,  when  in  syphilitic  disease  the  lungs  as  well  as  the  larynx  are 
invaded,  the  real  nature  of  the  affection  may  be  overlooked  ;  ]>ut,  fii-st, 
the  bacilli  of  tuberculosis  will  not  be  found  in  the  expectoration  ;  and, 
secondly,  syphilis  generally  attacks  the  middle  regions  of  the  lungs,  and, 
as  a  rule,  not  the  apices. 

In  all  doubtful  cases  iodide  of  potassium  should  be  administered  in 
considerable  doses  as  a  test  of  the  nature  of  the  affection. 

As  regards  carcinoma,  the  appearances  may  be  very  similar  in  both 
affections,   especially   if  the  malignant  new  growth   show   itself  in  an 
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infiltrating  form.  Here  again  the  use  of  icxlide  of  potiissium,  which  test 
should  he  applied  in  all  cases  of  a  donbtful  nature,  will  generally  clear 
up  all  difficnky  quii-kly  ;  though  it  is  true  that  a  temporary  subjective 
improveDient  nntler  the  use  of  ioiiide  of  potaasinm  is  often  expurieiicod 
even  in  malignant  disease ;  the  gi'owtli,  however,  steadily  f*ei'«ists  or 
increases  in  spite  of  the  drug.  The  absence  of  glandular  infiltration 
in  the  neck  by  no  means  excludes  malignant  disease,  though,  if  present 
in  considerable  degree,  it  is  more  suggestive  of  malignant  disea.sc  than 
of  syphilis.  In  some  eases,  however,  the  diagnosis  must  remain  for  some 
time  in  abeyance,  until  careful  watchfulness  discovers  further  indications 
of  its  true  jiamre. 

Lupus  may  easily  he  confused  with  some  syphilitic  lesions  \  and  in  the 
absence  of  cutaneous  lupus  the  ditticulty  in  excluding  syphilis,  accpiired  or 
hereditary,  is  considerable  :  we  may  have  even  to  wait  in  uncertainty 
for  the  result  of  antisyphilitic  treatment 

The  significjince  ojf  scars,  thickenings,  distortions,  and  wehs»  left  after 
the  healing  of  syphilitic  ulcers,  wall  generally  be  interpreted  correctly  ; 
but  sometimes,  in  the  absence  of  concomitant  syjdulitic  phenomena  or 
characteristic  syphih'tic  jmralysis  of  the  oetilar  muscles  and  the  like,  there 
is  the  greatest  difficulty  in  deciding  whether  the  immobility  of  a  vocal 
cord  he  due  to  anchylosis  from  previuus  syphilitic  disease,  or  to  true 
paralysis, 

TrmUmnt—Tkit  general  treatment  of  syphilis  of  the  larynx  is 
practically  the  same  as  for  syphilitic  disciise  in  other  regions,  and  is  of 
fundamentiil  importance.  It  is  necessary^  however,  as  we  have  already 
8ai<l,  to  dismiss  the  more  rigid  conceptions  of  the  so  called  secondary  and 
tertiary  forms  of  the  disease ;  for  some  cases  of  what  would  certainly  be 
called  secondary  atieetions  will  only  yielil  to  io<lide  of  potassium,  w^hile  in 
tertiary  lesions,  on  the  other  hand,  no  improvement  may  follow  the 
usual  cont'se  of  itxlides,  and  alleviation  is  only  to  be  |)rfx'ured  by  a 
mercurial  course.  Again,  in  other  eases  of  tertiary  syphilis,  iodide  of 
potassium  produces  a  temporary  amelioration  only,  and  to  prevent 
recurrence  of  symptoms  the  drug  has  to  he  eontinued  for  years.  Finally, 
there  are  cases  in  which  the  alternating  use  of  mercnry  and  iodide  of 
potassium  produces  the  best  results.  P^ich  case  must,  therefore,  have  its 
individnal  treatment  ;  though  no  doubt  the  on  Unary  case  of  scconflary 
disease  is  mo.st  benefited  by  mercury,  and  of  tertiary  diseiise  by  iodide  of 
pot^issium  in  large  doses. 

In  iidininistering  mercury  our  object  should  be  to  get  the  patient  as 
quickly  under  its  influence  as  possible,  rather  than  to  administer  small 
doses  over  a  long  spjAce  of  time,  as  advocated  by  some  of  the  greatest 
authorities  on  syphilis. 

The  mercurial  treatment  recommended  b}^  Zeissl  of  Vienna  is 
generally  very  satisfactory.  Twenty  grains  of  mercurial  ointment  are 
ruhhe*!  daily  into  various  parts  of  the  body :  on  the  first  day  the 
ointment  is  to  be  applied  to  the  skin  of  the  neck  over  the  larynx  ;  on 
the  second  day,  to  the  inner  suj  faces  of  both  upper  arms ;  on  the  third 
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day,  to  the  inner  surfaces  of  both  thighs  ;  on  the  fourth  day,  to  the  inner 
surfaces  of  both  forearms ;  on  the  fifth  day,  to  the  inner  surfaces  of  both 
calves ;  on  the  sixth  day,  to  the  skin  over  both  loins ;  and  on  the  seventh 
day,  to  the  skin  of  the  back.  This  series  of  applications  is  to  be  repeated 
four  or  five  times  according  to  the  exigencies  of  the  individual  case  ;  each 
series  being  preceded  and  followed  by  a  warm  bath.  In  order  to  avoid 
mercurial  stomatitis  astringent  and  antiseptic  gargles  and  vigilant 
cleansing  of  the  teeth  must  be  used  during  the  whole  time.  Zeissl's 
method  may  be  adopted  in  all  stages  of  syphilis. 

In  tertiary  syphilis  we  give  iodide  of  potassium,  beginning  with  at 
least  ten  grains  three  times  daily,  and  increasing  this  to  doses  of  thirty 
or  forty  grains.  The  depressing  influence  of  iodide  of  potassium  is 
rarely  observed  in  syphilitic  cases ;  and  that  in  doubtful  cases  the  patient 
thrives  on  the  larger  doses  is  a  valuable  diagnostic  sign,  apart  from  any 
improvement  in  the  local  mischief.  In  other  cases  a  combination  of 
mercury  and  iodide  of  potassium  is  most  suitable.  If  the  patient  belong 
to  the  wealthier  classes,  Aix-la-Chapelle  may  be  recommended,  because 
with  the  simultaneous  use  of  hot  sulphur  baths  the  mercury  is  pushed 
through  the  system  much  quicker  than  under  ordinary  circumstances, 
and  general  mercurialisation  is  avoided.  The  treatment  of  the  congenital 
cases  is  the  same  as  that  for  the  acquired  forms,  but  the  doses  are  smaller 
in  correspondence  with  the  ages  of  the  patients. 

We  very  rarely  use  any  local  applications  to  the  larynx  in  cases  of 
syphilis.  To  this  general  rule  an  exception  is  made  in  cases  of  obstinate 
catarrh  ;  and  the  foul  ulcers  of  tertiary  syphilis  may  require  some  mild 
antiseptic  spray,  while  insufflations  are  sometimes  useful  in  necrosing 
perichondritis.  But  in  the  great  majority  of  cases  constitutional  treat- 
ment only  is  advisable;  under  it  the  local  manifestations  will  heal 
quickly  without  local  measures. 

Stenosis  of  the  larynx  may  be  due  to  acute  lesions,  such  as  gumma 
with  oedematous  inflammation ;  and  ti-acheotomy  may  be  demanded. 
Yet  as  a  rule  energetic  antisyphilitic  treatment  will  soon  obviate  the 
necessity  for  relief  in  this  way. 

In  chronic  stenosis  of  the  larynx,  such  as  is  due  to  chronic  hyper- 
plastic thickening,  the  formation  of  membranous  webs,  and  so  forth, 
tracheotomy  or  intubation  may  ultimately  become  unavoidable.  As  a 
rule,  tracheotomy  is  to  be  preferred,  as  syphilitic  stenosis  is  liable  to  recur 
after  dilatation  by  Schrotter's  bougies  or  by  intubation  tubes.  O'Dwyer, 
however,  has  most  successfully  treated  some  very  obstinate  cases  of 
extreme  syphilitic  stenosis  by  dilatation.  Often  only  small  tubes  can  be 
passed  at  first,  but  after  leaving  these  in  for  twelve  or  twenty-four  hours 
he  finds  it  is  generally  possible  to  introduce  larger  ones,  and  eventually 
to  obtain  a  permanent  stretching  of  the  cicatrisation. 

Cicatricial  web  formations  should  be  divided  by  cutting  dilators,  and 
intubation  tubes  worn  till  the  edges  have  healed,  so  as  to  obviate  reunion 
and  reformation  of  the  web.  But  the  stenosis  is  very  likely  to  return 
after  a  shorter  or  longer  interval.      In  a  few  cases  even  partial  laryngo- 
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tomy  and  excision  d(  the  whole  scar  has  been  successfully  performed 
under  such  circumstances,  in  order  to  etmblo  patients  to  dispense  with 
the  canula. 

Perichondritis  cf  the  LsLvynx.  — Causes,  —  Perichondritis  may  be 
primary  or  secondary,  but  a  primary  origin  w  extremely  rare.  No  tloubt 
the  vast  majority  of  cases  are  secondary,  altbougb  the  immediate  cause 
may  be  very  obscure,  and  not  infrequently,  indeed,  can  he  determined 
on  post-mortem  examination  only.  The  term  primary  perichondritis 
should  be  restricted  to  those  cases  which  arc  due  to  acute  inHammation 
from  cold,  and  are  associated  with  more  or  Jess  acute  or  chronic  catarrhal 
inflammation  of  the  larynx  generally. 

Of  the  causes  of  secondary  pericliondntis  the  chief  are  syphib'iic, 
tubercukuis,  and  malignant  disease  of  the  larynx  ;  septic  inflammation  j 
typhoid  and  typhus  fever  ;  variola,  dipbthei  iii,  und  other  acute  infectious 
fevers ;  gout ;  injnries,  including  wounds  and  blows  on  the  Jarynx ; 
scalds  ;  and  those  cases  in  which  perichondritis  is  set  up  by  the  impaction 
of  foreign  bodies  in  the  larynx,  by  swallowing  hard  masses  of  food,  by 
the  pressure  of  the  larynx  against  the  boflies  of  the  cervical  vertebras 
in  th*3  continnal  dorsal  decubitus  of  old  people,  oi"  by  the  frequent  passage 
of  a^sophageal  bougies. 

Pailtnlogt/.'—A^s  a  result  of  the  sranty  vascular  supply  of  the  peri- 
chondrium, and  the  absence  of  vessels  in  the  cartilage  itself,  the 
separation  of  the  perichondriura  from  the  underlying  cartilage  by 
inflammatory  exudation  often  resnlts  in  suppuration  followed  by  rupture 
of  the  aljscess  externally  with  exi>osui'e  and  necrosis  of  ihe  wbi^le  or 
part  of  the  cartikge — s^tppuitttive  perichondritis ;  and  undoubtedly  this 
is  the  usual  consequence  of  acute  laryngeal  perichondritis.  Yet  thcso 
very  peculiarities  in  the  vascular  arrangement  of  the  perichondrium  ami 
its  cartilage  would  leatl  us  to  expect  that  the  less  acute  forms  of 
perichondritia  should  he  foUowcfl  l>y  inflammatory  degeneration  ralhcr 
than  by  inflammatory  secretion,  suppuration^  and  consequent  necrosis. 
Thus  we  have  a  ready  explanation  of  the  relatively  uncommon,  but  yet 
by  no  means  rare  adhesive  perichimdnds  to  which  attention  was  drawn  by 
one  of  us  (F,  S.)  in  1880;  in  this  form,  without  any  free  exudation 
between  the  inner  layer  of  the  perichondrium  and  I  ho  cartilage,  the 
affected  part  becomes  considerably  thickened  in  consequence  of  an 
inflammatory  new  formation  of  dense  connective  tissue. 

If  an  abscess  form,  it  may  rupture  into  the  larynx,  pharynx,  trachea,  or 
oesophagus  ;  or  it  may  discharge  externally  and  form  a  laryngeal  fistnla. 
The  ex|K)sed  airtilage  mity  mainUun  a  chronic  infiammation  and 
discharge  of  pus  for  years  ;  but  sooner  or  later  the  necrosed  cartilage  is 
usually  exfoliated,  and  may  be  coughed  up  or  swallowed.  When  it  has 
separated,  the  pirts  fall  together  and  liring  al)OUt  great  deformity  of  the 
larynx.  I^aryngeal  afl*ections  in  typhoid  fever  generally  take  the  form  of 
ulceration  in  the  interarytienoid  fold  ;  prolmbly  some  forms  of  perichon- 
dritis are  secondary  to  these  ulcerative  processes,  while  in  others  it  may 
be  a  primary  process ;  but  in  both  cases  it  usually  attacks  the  posterior 
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surface  of  the  cricoid  cartilage.  Similar  remarks  ftpplj  to  variola ;  in 
fact,  apart  from  syphilis,  tuherculosis,  and  malignant  disease,  the  cricoid 
cartilage  is  the  most  frequently  affected ;  and  even  in  these  diseases  it 
is  implicated  often  enough,  either  primarily  or  by  extension  of  the 
inflammatory  process  from  the  arytaenoid  or  thyroid  cartilage.  In  tuber- 
culosis the  extension  is  most  commonly  from  the  arytaenoid  cartilages. 
If  the  arytsenoidal  perichondrium  is  involved,  whether  the  inflammation 
take  the  suppurative  form  with  consequent  necrosis  of  the  cartilage,  or 
the  more  chronic  adhesive  form,  the  result  is  nearly  always  thickening  of 
the  capsule  by  tense  connective  tissue  with  or  without  degeneration  or 
destruction  of  the  crico-arytaenoid  joint,  but  with  more  or  less  complete 
mechanical  fixation  of  the  corresponding  vocal  cord.  The  strengthening 
of  the  capsular  ligament  of  the  crico-aryt«noid  joint  externally  by  the 
tissue  of  the  neighbouring  perichondrium  of  the  cricoid  cartilage  explains 
the  very  frequent  occurrence  of  this  mechanical  impairment  of  the  move- 
ments of  the  joint,  even  when  the  arytsenoid  cartilage  itself  does  not  seem 
to  have  participated  in  the  obvious  inflammation  of  the  cricoid  cartilage. 
In  course  of  time  a  relatively  slight  degree  of  thickening  of  the  capside, 
which  has  nevertheless  been  attended  by  fixation  of  the  arytaenoid  joint, 
may  by  contraction  become  less  and  less  obvious ;  so  that  it  is  almost 
impossible  from  the  laryngoscopic  appearance  to  say  whether  a  lasting 
paralysis  of  a  vocal  cord  is  nervous  or  mechanical  in  origin.  One  of  us 
(W.  W.)  has  observed  such  a  condition  following  diphtheria  in  a  case  in 
which  the  mechanical  fixation  had  been  erroneously  attributed  to  pressure 
on  the  left  recurrent  nerve  by  an  aneurysm. 

Symptoms. — Acute  perichondritis  may  be  ushered  in  with  a  sense  of 
chilliness,  or  in  some  cases  by  a  severe  rigor,  followed  by  a  rise  of 
temperature  and  other  symptoms  of  febrile  disturbance.  In  other  cases 
the  onset  is  less  acute,  and  the  earliest  manifestation  may  be  no  more 
than  a  dull  aching  in  the  laryngeal  region  increased  by  pressure.  If,  as 
is  usually  the  case,  the  posterior  surface  of  the  cricoid  cartilage  is 
involved,  painful  deglutition  is  often  a  marked  symptom. 

Dyspnoea  results  from  excessive  tumefaction  on  the  interior  surface  of 
the  thyroid  or  cricoid  cartilages,  even  if  it  be  only  unilateral.  If 
bilateral,  both  vocal  cords  are  very  apt  to  become  fixed  more  or  less  in 
the  phonatory  position ;  in  which  case  the  voice  may  be  preserved  while 
the  dyspnoea  is  urgent.  The  greater  the  opening  of  the  glottis  the  less 
will  be  the  dyspnoea,  but  the  weaker  the  voice  ;  it  may  fall  in  some  cases  to 
complete  a[»honia.  Hoarseness  is  by  no  means  necessarily  present ;  but 
the  diseases  leading  to  perichondritis  will  as  a  rule  affect  the  vocal  cords 
also  in  greater  or  less  degree,  and  thus  hoarseness  will  be  present  in  the 
majority  of  cases.  In  the  secondary  forms  of  perichondritis,  which  as  we 
have  said  constitute  the  vast  majority,  the  symptoms  are  generally  more 
or  less  modified  by  the  primary  affection ;  especially  is  this  the  case  in 
tuberculosis  and  malignant  disease,  and  in  the  acute  infectious  fevers 
with  mental  dulness  and  general  apathy.  Syphilitic  perichondritis,  like 
all  syphilitic  affections  of  the  larynx,  is  seldom  painful.     Objectively  in 
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the  earl  J  stage  the  only  alteration  in  the  laryngoscopic  appearance  may 
be  a  smooth,  or  irregxilar,  nodular,  unilateral  inflammatory  swelling,  with 
or  without  immobility  of  the  corresponding  vocal  cord  according  to  the 
part  implicated.  If  the  ioncr  surface  of  the  thyroid  cartilage  is  the  seat 
of  the  intlamraatton^  the  ventricular  Kind  ib  pushed  up,  forming  a  smooth 
tumefaction.  If  tbe  cricoid  cartilage  is  involved,  there  will  be  a  sub- 
glottic B welling  or  tumefaction  in  the  interarytoeaoid  fold,  or  on  its 
posterior  surface,  according  to  the  part  implicated. 

When  the  aryttenoid  cartilage  and  its  capsule  are  affected,  they  ore 
generally  red  and  swollen^  hut  the  tumefaction  is  not  always  obvious. 
Luxation  of  the  crieo^rytis^noid  joint  is  sometimes  observed.  Permanent 
anchylosis  of  the  joint,  or  at  least  mechanical  fixation,  is  the  usual  con- 
sequence (see  p.  817). 

If  the  exudation  and  swelling  do  not  undergo  resolution,  atippuration 
with  necrosis  of  the  cartilage  may  occur,  and  crepitus  may  often  be  felt 
in  manipulating  the  kiynx  ;  when  the  ahscees  hag  discharged,  tlie  bare 
necrosed  cartilage  may  be  detected  with  the  aid  of  a  laryngeal  probe. 
In  such  cases  purtilent  exudation,  often  associated  with  formation  of 
fistulous  tracts  operdng  outside  or  into  the  oesophagus  or  other  organ, 
may  persist  for  years  until  the  necrosed  scc^uestrum  is  exfoliated  ; 
during  this  time  the  patient  often  presents  a  misenible  aspect,  and 
becomes  ^ireatly  emaciated  from  the  pain  and  dysphagia  and  want  of 
sleep,  while  in  syphilitic  cases  especially  the  accompimying  foi'tor  is 
often  very  pronoumed.  Ultimately  cicatricial  contraction  and  marked 
deformity  and  stenosis  of  the  larynx  are  the  too  common  consequences 
of  perichondritis,  and  the  bihiteral  fixation  of  the  vocal  cords  in  the 
pbonatory  position  may  entail  dangerous  dyspnoea. 

The  (hatju'isis  of  perichondritis  of  the  laryngeal  cartilages  presents 
many  difficulties ;  for  obviously  in  the  earlier  stages  it  will  often  be 
impossilde  to  say  definitely  that  the  infiamnuitory  exudation  and 
swelling  involve  tissues  deeper  than  the  mucous  membrane ;  and  this 
difficulty  does  not  always  disappear  when  suppuration  has  occurred, 
unless  crepitus  can  be  felt  or  the  bare  cartilage  detected.  In  tertiary 
syphilitic  disease  especially,  we  often  have  to  wait  the  advent  of  definite 
signs  of  neci-osia  to  determine  the  implication  of  the  perichondrium  ;  in 
tuberculosis,  suppuration,  ajmrt  from  perichondritis,  is  rare. 

The  painful  tumefaction  with  deep  ulceration,  and  possibly  profuse 
haemorrhage,  with  gcneni!  emaciiition  and  constitutional  weakness  of 
advanced  necrosis  of  the  laryngeal  cartilages,  may  be  mistaken  for 
malignant  disea,se ;  on  the  other  hand,  the  difficulty  of  eliminating 
perichondritis  as  a  mere  complication  of  malignant  disease  is  sometimes 
equally  great.  The  clinical  history,  the  usual  limitation  of  perichondritis  to 
one  ciirtiLage,  and,  when  the  abscess  has  discharged,  the  less  angry  aspect 
of  the  swelling  will  assist  us  to  arrive  at  a  differential  diagnosis :  if 
serious  doubts  as  to  the  real  nature  of  the  case  are  entertained,  tinti- 
syphilitic  remedies  should  always  be  ^administered  nevertheless,  and  a 
portion  of  the  swelling  removed  for  histological  examination. 
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The  progrwm  of    laryngeal  perichondrltb  is  di^tiDeUy  OiilsftiMt, 
both   as  regards   the  resU^rution   of   the   voice   and  the  pttteMj  ff  thi 
respiratory  channel ;  moreover,  the  dangers  to  life  are  not  incooridnlk 
In  the  milder  forma  of  adhe^^ivo  perichondritis  the  movements  ol  tfct  loeri 
cords  are  rarely  left  unimpaired,  while  H^cation  of  one  or  both  oofvlii 
ill  marked  alteration  in  the  character  and  strength  of  the  voice,  i 
in  considerable  dyspnoea.      In  the  graver  suppurative  variety  the  [ 
may  succumb   to  the  disease  before  exfoliation  of  the  sequevStua  ki 
occurred  ;  and^  even  if  he  aurvive,  the  subsequent  stenosii  of  the  hrfu 
very  frequently  necessitates  tracheotomy  and  the  penoanetit  r^teoUoBd 
the  canuk. 

TreatrneiiL — At  the  outset,  during  the  stage  of  acute  inflamiutia^ 
cold  should  be  applied  externally  to  the  re^jion  of  the  larynx,  either  by 
the  ice-bag  or  by  Leiter's  tubes  ;  and  ice  should  be  sucked.     Leeches  naj 
sometimes  he   used   with  advantage  on  the  affected   sido>      The  pttieBI 
should  be  kept  absolutely  at  rest,  in  the  recumbent  position  if  th«  thf* 
roid  or  arytaanoid  cartilages  are  affected  ;  if,  however,  the  |K>sterior«QclMi 
of  the  cricoid  cartilage  be  the  seat  of  inflammation,  the   patient  thtfoU 
lie   on    his   side ;    under   no   circumstances   should    he    be  allowed  to 
gpeuk  or  whisper,  so  as  to  ensure  absolute  functional  rest  of  the  pvla  •• 
far  as  possible.     If  the  temperature  be  raised,  three  or  four  grmtiii  d 
quinine  may  be  given  at  intervals ;  and  for  pain,  if  considerable,  opistt  ii 
useful.     Food  should  be  cold,  soft  and   bland.      The   lx>wela  ahoald  la 
freely  moved.     If   the  cricoid  is  affected  and  odytiphagia   is  rmj  pro- 
nounced,  it  is  better   to  feed  the  patient  by  rectal    enemaa  for  a  Uw 
days  when  it  may  still  be  hoped  that  active  antiphlogistic  measorei  WMf 
avert  suppuration.      In   syphilitic  cases  iodide  of  potAaaauu  ihoidd  hi 
given   internallvi  in  considerable   and   increasing  doses ;    ftcid  iMrcorid 
inunctions  should  be  made  in  the  laryngeal  region  externally. 

There  is  always  a  danger  of  acute  CBdema  coming  on,  with  npi 
iocre:ise  In  dyspnoea ;  when  other  measures  have  failed,  asphyxia  ^j 
sometimes  be  averted  by  intubation  or  by  cocaine  applications  followed  fcy 
scarification  of  the  oedema  tons  tissues  ;  but  if  these  means  fail^ 
tomy  mtist  be  performed. 

When  suppuration  has  occurred,  with  consequent  necroais^  the  < 
are  contiidcrably  increased  ;  therefore  the  patient's  strength  must  be  i 
tained  by  tonics   and  generous  dieL     As  soon  as  possible    the  aheeoi 
should  be  evacuated. 

After  the  acute  st^ige  has  passed,  the  necrosed  sequestrum  shooUl,  i 
possible,  be  removed ;  for  it  tends  to  maintain  conditions  which  artf  tx- 
tremely  adverse  to  the  patient's  health,  and  may  become  dtt»lodMd  sal 
either  impacted  in  the  glottic  opening  or  pass  into  the  trachen  sfti 
bronchi  with  resulting  septic  pneumonia.  Other  radical  operatiocu^  mck 
as  intubation  and  ddatation  of  laryngeal  stricture,  thyrotomrp  n»iiio«nd 
of  thickened  parts,  and  m  on,  will  also  come  under  consideration.  II  thi 
perichondritis  be  due  to  impaction  of  a  foreign  body  in  the  larvnx,  Kt 
may  become  necessary^  even  during  the  acute  stage,  to  perform  ihi  * 
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ad  remove  the  offending  substance.  In  a  case  observed  by  one  of  ub 
'^(F.  S.)  this  was  done  with  complete  success.  In  cases  of  fibroid  stricture 
thyrotomy  with  extensive  removal  of  the  obstructing  tissue  has  recently 
yielded  very  Kitisftictory  results  m  several  cases. 

Diseases  of  the  CHco-arytSBDOid  Joint — Jnfiammafimi,  Jnchj/hns, 
fuifl  Luratum. — When  we  call  to  mind  the  jihysiolo^ial  ftinctiotis  of  the 
crico-arvta-noid  joint^  namely,  those  of  respiration  and  phoniiti*m,  we  may 
almost  dcsciii>o  it,  despite  its  small  size,  as  one  of  the  most  important 
joints  in  the  bndy, 

Attentiun  has  already  been  directe<l  to  the  very  frequent  implication 
of  the  Gipsule  of  the  joint  and  its  artit-ular  surfaces  in  perichondritis 
affecting  the  cricoid  and  arytamoid  cartilages,  which  results  either  in 
suppuration  and  destruction  of  the  joint,  or  in  adhesive  inflammatory 
degeneration  with  thickening  of  the  capsule  or  true  anchylosis  of  the 
joint 

DffinHinn. — We  call  every  degree  of  stiffness  of  the  crico-arytaRnoid 
joint,  which  is  proiluced  bv  mechanical  causes,  an  anchylosis  of  this  joint ; 
and  we  distinguisli  two  forms,  namely,  first,  the  tntf  anrht/io:ii%  in  which 
the  stiti'ness  is  proiluced  by  intni-capsukir  disease ;  and,  secondly,  the 
spurious  or  false  aiirhffitm.%  m  which  extracapsular  changes  lead  mechanic- 
ally to  impairment  of  its  functions.  In  some  crises  true  anchylosis  is  a 
consequence  of  a  long-existing  false  one, 

Lnnitiim  of  the  crico-arytcerioid  articulation,  first  described  by  B. 
Fnirikel,  means  a  displacement  of  the  arytienoid  cartilage  from  the 
articular  surface  of  the  cricoid ;  In  some  cases  both  anchylosis  and  luxa- 
tion coexist 

Causes. — Every  true  anchylosis  is  the  product  of  an  inflammatory 
degeneration  of  this  joint  however  slow  and  insidious  the  degenerative 
process  may  have  been.  The  possible  causes  of  anchylosis  of  the  joint 
are  as  follows  :  — 

(a)  Anchylosis  from  local  inflammatory  causes ;  namely  : — Perichon- 
dritis, suppurative  or  adhesive  (by  far  the  most  frequent  cause).  Simple 
plastic  laryngitis  (!).  Lesion  of  the  joint  by  wounds,  ulceration,  luxations, 
contusions,  and  congenital  causes. 

(h)  Anchylosis  from  coristitutionid  causes  leading  to  local  nfi'ections  ; 
namely,  typhoid  fever,  variola,  sy[»hiHs,  diphtheria,  tuberculosis,  gout 
and  excess  of  the  physiological  senile  ossification. 

(f)  Anchylosis  from  purely  meclianicid  causes  leading  to  permanent 
immobility  ;  namely,  cicatricial  contractions  of  the  mucous  membmne  or 
of  the  muscles  after  injuries,  enteric,  syphilitic  and  other  ulcera lions 
(false  ancliylosis),  neurojmthic  or  myofwiihic  paralysis,  diaphragms  or 
complete  subglottic  obliteration  of  the  larynge;il  passage,  neoplasms. 

The  sf/mpfoms  will  depend,  first,  on  the  position  taken  by  the  ary- 
tienoid  cartilages,  and  consequently  liy  the  vm^al  cords  ;  anrl,  secondly, 
on  the  amount  of  tumefaction  and  inflaramatioii  in  and  around  the  crico- 
arytfenoid  joint  Thus  the  joint  may  be  fixed  in  any  position,  from  that 
of  deepest  inspiration  to  that  of  phonation  ;  and  the  aryta;noid  cartilage 
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may  bo  drawn  oven  across  the  medUn  line.     These  ex- 

mostly  found   as  the  residt  of  cicaLriciiil  contraction   «..-.      .,-«»^p«» 

other  uleemtivo  di^^eases ;  while  in  true   anchylosis  the  implicaud  tmi 

generally   vnrics   in   position   fiH:»ni  the  phonatory  to  whai  ii  oBoi  lb 

**  cadaveric  "  position,   which  lies  midway   between  phofiatioa  and  dttp 

inspiration. 

If  bikter.il  anchylosis  have  occurred,  the  fixation  of  tko  oardf  ii  not 
necessarily  symmetrical^  but  in  the  majority  of  c^i^es  it  is  tiitiUtrraJ 

Tumefaction  is  obvious  in  the  majonly  of  cas«s  of  true  jinchvk*^. 
but  in  the  spurious  cases,  even  if  true  anchylosis  should  evenlniilli  tuje 
venc,  it  may  ho  \vholly  absetit.  In  shorty  immobility  with  tmuefitto* 
favours  the  fliagnosis  of  mechanical  impairment  ;  immobility  wixhms. 
tumefaction  does  not  excltide  this  possibility.  The  swelb'ng  k  mM> 
times  very  conssidcmble,  and  may  in  itself  be  a  serious  impodiiBttil  ti 
respiration. 

In  complete  anchylosis  there  will  be  complet45  immobility  of  lie  uf*^ 
ta?nottl  cartilage  and  corresponding  vix^-il  cord  ;  in  incomplete  aodijlBfli 
the  molulity  will  be  either  restricted  or  jerky. 

When  anchylosis  is  combined  with  luxation  of  the  joint,  ibe 
of  the  ar}'tienoid  etirtilage  will  be  abnormal,  in  addition  to  tli«  cwdlii^ 
and  immobility.  In  simple  luxation  the  appeHfaneee  are  very  BtmilttrTi 
those  presentod  by  the  hist-mentioucd  combination,  except  that  it  t«  fu- 
sible to  reduce  the  luxation. 

The  chief  subjective  symptoms  are  alterations  in  tlie 
dyspncea.  Each  is  determined  by  the  position  in  which  the 
vocid  cord  or  cords  are  fixed.  The  quality  of  the  voice  may  b© 
or  completely  lost,  though  hoarseness,  weakness,  or  diplophonia  ait 
usually  observed.  Dyspnoea  occurs  when  both  vocal  cords  are  fixwi  imv 
one  another. 

These  symptoms  are  met  with  in  infinite  variety  and  degree;  IM 
they  are  so  frequently  modified  by  the  primary  disease  thmt  we  can  enlj^ 
draw  attention  tt>  the  main  features, 

Diaamms. — When  we  consider  the  infinite  variety  of  wjmpummtti 
objective  appearances  due  to  anchylosis,  or  associated  with  it^  whieb  iw 
bo  encomUered,  and  the  many  complications  that  so  Irequeiitiy  eomfk 
it  is  easy  to  understand  that  in  many  cases  a  definite  dia^osaa  of  unkp 
losis  cannot  be  m^ide.  ^lore  especially  is  this  true  of  thoee  ettaet  vUc^ 
not  being  associated  with  any  obvious  thickening  of  the  arytMiold  joisl* 
exactly  r,imulate  palsy  of  the  vocal  corda  of  nervous  or  myopathic  ahpxk , 
on  the  other  hand,  the  tumefaction  of  anchylosis  may  be  mtataken  liC. 
extensive  efitision  into  and  swelling  of  the  soft  parts  eorcring 
cartilaginous  framework,  with  resulting  temporary  spurious  anchyloi^ 

The  most  important  points  in  favour  of  the  diagnojBts  of  anchyloiii 
the  presence  of  tumefaction  around  an  immobile  arytjrnoid 
position  of  the  aryta^nrad  cjirtilage ;  unilateral  distortion  of   the 
of  the   larynx  from  cicatricial  contraction  or  luxatiaii;  fiacatkni  ti  ^ 
Yocal  cord  in  the  alKlucted  position. 


tak««i  iiC^ 

lyloik  ■ 
jrloiiiipm 
shBoml^ 


Ths  progiwsiSf  as  to  life,  will  depend  on  the  nature  of  the  primary 

I ;  on  the  amount  of  tiimtifiiction,  and  on  tlie  position  iiasumi'd  by 

the  vot^l  cords :  for  in  stance,  it  position  of  bilateral  abductor  |yjiralysis 

with  the  cords  in  the  phonatory  pusition  is  liuhle  to  end  abriijitly  by  acute 

!  asphyxia. 

As  to  recovery  of  function,  we  must  regard  the  length  of  time  the 
anchylosis  has  existed,  arui  a,ij;ain  the  nature  of  the  primary  disease. 
False  anchylosis  is  nioro  hopeful  than  true  anchylosis  ;  but  if  either  have 
existed  for  a  few  monthsj  very  little  hope  can  be  cntertjiined  of  complete 
recovery. 

ImttmenL — If  the  [>aticnt's  life  be  in  danger  from  asphyxia  it  may  be 
necessary  to  perform  tracheotomy  l>efore  any  measures  for  the  treatment 
of  the  anchylosis  can  l>e  undertaken  ;  indeed,  the  nature  of  the  primary 
disease  may  be  such  as  to  claim  our  entire  attention,  or  may  preclude  the 
possibility  of  any  successful  therapeutic  measures  directed  to  the  crico- 
arytienoid  joint. 

On  the  other  hand,  the  subjective  symptoms  may  be  unimportiint  and 
unattended  with  any  inconvenience  ;  in  this  case  it  is  better  to  leave  well 
alone  rather  than  run  any  risk  of  importing  fresh  and  perhaps  dangerous 
complications.  Especially  is  this  the  case  when  true  anchylosis  has 
existed  for  a  considerable  time  ;  then  indeeil  treatment  Is  useless. 

Thus  the  indications  for  operative  treatment  are  limited  to  the  cases 
in  which  dyspnoea  is  a  prominent  symptom,  in  which  there  is  no  evidence 
of  true  anchylosis  of  the  joint  of  long  atantli  ng.  We  may  then  hope  to 
obtain  relief  by  mechanicid  dilatiition  by  mcjuis  of  Schrotter's  l^ougies,  or 
by  O'Dwyer's  method  of  intulwition  continued  fur  a  long  time. 

But  more  help  can  be  allbrded  by  earl}^  methodical  dilatation  in  pre- 
venting  the  occurrence  of  extreme  stenosis  ami  cicatricial  contractiun  or 
luxation  ;  and  by  timely  treatment  of  more  recent  cases  due  to  typhoid 
fever,  syphilis,  or  t<3  perichondritis  from  other  causes. 

Cheval  states  that  he  was  able  to  reduce  a  recent  simple  luxation  of 
the  joint  hy  means  of  a  strong  farad ic  current,  a  double  electrode  being 
applied  to  the  posterior  wall  of  the  larynx  so  as  to  tetanise  the  inter- 
aryti^pnoid  and  [jostcrior  crico  aryta^noid  muscles. 

Stenosis  of  the  Larynx. — Camts^—hLivy ngeal  stenosis  may  he  due  to 
a  variety  of  causes,  namely  : — 

i.  Infiltration  of  the  tissues  of  the  lining  raembrano,  (a)  by  inflamma- 
tory exudation  or  tedema  in  the  course  of  acute  catarrhal  or  septic  in- 
flammations, scalds,  typhus  or  typhoid  fevers,  measlcii  and  other  exan- 
thems,  syphilis,  tiil>ercnlosis,  perichomlritis,  wounds,  scalds  and  other 
injuries ;  or  (h)  by  gummatous  deposit,  tubercle,  cancer,  lupus  or  leprosy* 

ii,  Fabe  membranes  in  croup  and  diphtheria. 

iii.   New  growths,  either  benign  or  malignant. 

iv*  Congenitiil  webs  or  adhesions  between  the  vocal  cords,  cicatricial 
contraction  following  syphilis,  lupus,  perichondritis,  typhoid  fever,  woonda, 
and  so  forth. 

V.  Bilateral  abductor  paralysis   of  the   vocal  cords,  whether  neurc*- 
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y^opathii 


due  to  mechaojcal  fixalion  vk  tl 


ongirij 
in  tlie  phonatory  fK>sitioth 

vi,  Foreigti  lxxlie«. 

The  0€cuiTiince  of  st4?ii06i8  of  the  larynx  is  incidental Ir  x** 
under  the  above-men tionetl  diseases,  so  that  its  characteri- 
and  laryngoseopic  signs  need  not  be  related  again.  We  hjivc  *...-  --....<. 
to  confine  ourselves  to  the  intra-laryngeal  operations  for  the  reW  of 
laryngeal  stenosis,  namely,  intuhation,  dictation  by  bougMib  aod  m  m^ 
without  reference  to  the  question  of  the  removal  of  the  obtftmctm  intki 
case  of  foreign  bodies  or  new  growths,  or  to  the  various  antipUogiMii 
procedures  and  scarification  that  have  i>cen  fully  discussed  elscwhirn 

TrentmenL — Stenosis  of  the  larynx  may  be  either  acute  or  th: 

In  acute  larynge^il  stenosis  re<|uiring  opemtive  inti*rferenoe  liic  c«t^« 
liea  between  tracheotomy  and  intubation.  If  stono^ia  of  the  tridMA  li 
present  at  the  same  time,  as  in  the  c:)se  of  diphtheritic  memhrmaii  v^ki 
have  extended  down  the  trachwi  and  Lroncbi,  or  of  compmnOB  ii  tkl 
trachea  by  an  aneurysm  or  growth  which  has  also  caused  Uitai) 
abductor  paralysis  of  the  larynx,  the  question  whether  the  dyspua 
will  be  relieved  by  any  operative  procedure  confined  to  the  Urvmi  wiB 
arise.  For  the  method  of  performing  tracheotomy  the  reader  will  vtm- 
suit  text- books  of  surgery. 

lutnliittitni  (if  I  he  kinjHx. — It  la  to  Joseph  O'Dwyer  of  Neir  Teiic  thit 
we  owe  the  instruments  whereby  this  method  of  treating  laryngeal 
has   been   made  practicable.       His  tubes  for  children  are  nkibdi  U  |3l 
metal,  varying  in  length  from   \\  inch  up  to  2^   inches  for  tbi  igi  d 
twelve  ;  the  lunger  antl  larger  tubes  for  adidts  are  niade  of 
When  the  tube  is  in  the  larynx  a  flange  at  the   upjjer  end  of  tl 
on  the  ventricidar  bands,  and  the  rest  of  the  tube  lies  below  the 
cords. 

In  proceeding  to  intubate  young  children  the  patient  is 
wrapped  in  a  hlanket  with  the  arms  included,  and  is  held  sitting 
on  the  nurse's  lap  facing  the  operator.  The  mouth  is  kepi  open, 
head  held  steadily  in  the  vertical  f>osition  by  an  assistant.  The  opt^nOM, 
having  passed  the  left  forefinger  into  the  larynx,  h»x»k3  forward  the  ep 
gk>ttis  ;  the  tube  suited  to  the  patient's  age  is  then  rapidly  inCrodllced  m 
the  obtiH*attir,  which  is  attached  to  a  handle  held  in  the  ri^ht  hand,  tad 
is  guided  into  the  larynx  by  the  finger  which  is  hooking  up  the  epiglottic; 
then  the  sliiling  rod  on  the  handle  is  made  to  disengage  the  tube  fnm 
the  obtunitor,  which  is  at  once  with'Irawnj  the  left  forefinger  meaavhilf 
fixing  the  tube  and  ret-aining  it  in  p>sition ;  finally  thi^  forefinger  if  li^ 
moved.  In  the  hands  of  a  skilful  operator  the  whole  procedure  oocii|iiis 
from  three  to  five  seconds.  The  tul*e  should  now  be  in  positioii ;  bnl 
should  it  have  been  inadvertently  pjissed  into  the  oesophagus  it  may  U 
extracted  at  once  with  the  silk-thicad  loop  attached  previous  to  intn^ 
duction.  When  the  tube  has  been  properly  introduced  the  child  git» 
a  few  strong  coughs  at  first ;  but  in  the  course  of  a  feir  w&oQS^  tie 
breathing   is   nmuifestly   relieved^   and   the  larynx  very   soon 
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tine  tube.  The  loop  sboiild  not  be  removed  for  ten  minute&j  as  it 
tends  to  induce  the  coiighiog  up  of  mucus  and  scimetinies  of  small 
pieces  of  false  membmne.  Unleas  false  membrane  or  other  canses  of 
obstructive  dyspnoea  exist  in  the  trachea  or  bronchi,  the  embarrasse*! 
respiration  gives  place  to  quiet  breathing,  and  the  patient,  who  should 
always  be  place<l  in  the  steam  bed,  drops  off  into  a  calm  sleep.  Of  course 
the  patient  is  completely  aphonic  so  long  as  the  tube  remains  in  the 
larynx  ;  and  though  it  removes  glottic  obstruction  to  breathing  at  once, 
inasmuch  as  the  glottis  cannot  be  closed^  it  acts  exactly  like  a  tracheo- 
tomy tiibe  in  rendering  coughing  less  effectual. 

The  tube  may  be  left  nndisturlicd  for  five  days  or  more  if  necessary, 
but  sometimes  it  becomes  more  or  less  blocked  by  false  membrane ;  in 
Other  cases  it  may  be  desiralile,  though  rarely  necessary,  to  remove  the 
tube  occasionally  to  allow  the  p^itient  to  clear  the  lower  air-jmssagcs  of 
tenacious  mucus.  For  this  purpose,  and  in  order  to  enable  the  patient 
^  to  imbibe  a  large  amount  of  li(|uid  food  without  discomfort,  one  of  us 
(W,  W,)  makes  a  practice  of  removing  the  tube  daily  in  older  and  docile 
children  ;  for  in  them  both  intubation  and  extubation  arc  rapidly  accom- 
plished without  resistince,  or  the  slightest  risk  of  injtuy  to  the  larynx. 

Extubation  is  more  diflficidt  than  insertion  of  the  tube.  For  this 
purpose  the  child  is  placed  in  the  8;ime  pojsition  as  for  introduction,  and 
cxpinding  forceps,  specially  made  for  the  purpose,  are  guided  into  the 
upper  orifice  of  the  tube  by  the  left  forefinger,  previously  passed  into 
the  lar}^nx,  till  the  instrument  impinges  on  and  fixes  the  jxjstcrior  border 
of  the  flange  ;  they  are  then  opened  so  as  to  hold  the  tul>e  firmly  while 
it  is  rapidly  withrawn.  Neither  intubation  nor  extuliation  should  occupy 
more  than  fifteen  seconds  at  the  outside,  as  respiration  is  necessarily 
suspended  during  each  process :  if  therefore  an  attempt  lie  not  promptly 
successfnl,  it  is  better  to  try  again  rather  than,  by  prolonged  manipula- 
tion, to  run  any  risk  of  asphyxia,  or  of  setting  up  exhausting  stniggles 
for  breath.     It  is  needless  to  say  that  no  force  should  ever  be  used. 

If  falfe  membranes  be  present  in  the  larynx  the  thread  shonld  not 
be  cut  short,  but  loojied  over  the  car  and  fixed  by  plaister  ■  or  O'Dwyer's 
short  tubes  specially  made  for  thejse  cases  should  be  used.  These  are  short 
hollow  cylinders  of  large  calitire^  which  do  not  push  the  false  membrane 
down.  As  they  have  no  retention  swell  it  is  necessary  to  use  the  largest 
size  possible.  The  symptoms  of  false  meml>rane  are  sudden  obstniction 
to  the  out-going  air  in  expiration,  and  especially  a  flapping  sound  in 
coughing  and  a  croupy  cough  when  the  tul>e  is  in. 

The  greatest  care  in  feeding  the  patient  is  necessary  to  prevent  the 
escape  of  food  into  the  trachea.  By  intelligent  children  soft,  semi-solid 
food  ciin  often  be  gidped  slowly  without  risk.  Liquid  food  may  be 
taken  if  the  patient  can  be  induced  to  suck  it  through  a  tul>e,  or  to  take 
it  from  an  ordinary  feeding-bottle  while  lying  face  downwards  on  the 
nurse's  lap,  or  on  a  bed  with  its  head  pendent.  If  this  does  not  answer, 
the  patient  must  either  be  fed  through  a  nasal  tube,  or  nutrient  enemas 
must  be  given. 
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Intubation  ehoald  be  pcrfo-rmed  early  so  as  to  prereot  tbt 
ment  of  the  lungs  and  the  pulmonary  collapse  consequent  on 
dyspnrEa, 

The  advantageB  of  intubation  over  tracheotomy  in   the  troidiiint  of 
acute  laryngeal  etenosis  are— 

(a)  lU  simplicity  and  jwunlessness,  well  exenaplified  by  m  c«M  wiv 
one  of  us  (W,  W.),  a  child  seven  years  old,  who,  baring  oo  tamm 
occasions  experienced  intubation  and  extubation  at  his  hancU^  nil  op  ad 
euiililed  him  to  extract  tho  tube  without  being  held  or  iii&nj«i|'r^ 
striiined.  On  account  of  the  relatively  simple  character  of  tii< 
we  ciin  resort  to  this  procefhire  much  eiirlier  than  tracheotomy,  a 
avoid  all  ^cutting/'  to  which  parcnte  sometimes  vnW  not  con^nt 

{P)  In  children  under  five  yt  ars  of  age  the  percentage  of 
is  considerably  higher  than  after  tnicheotomy. 

(y)  The  intubation  tube  is  more  ci>mfortablj  worn   than  the  tndiao' 
tomy  tube,  in  fact  whf?n  in  place  it  cm  not  be  felt  at  all. 

(S)  Ki 'Spiral ion  is  conducted  through  the  natural  pasBages.* 

(c)  No  anaesthetic  is  required  as  a  rule,  though  cocaine 
used  with  great  advantage.  If  the  jKitient  struggle  much, 
the  case  of  an  older  child,  chloroform  should  be  given,  and  inlubatioii  cr 
cxtulmtion  ]>ei*formed  in  t!io  recumbent  position,  rather  than  ron  i»y 
risk  of  exhausting  the  patient  or  of  injuring  the  larynx. 

The  following  difficulties  may  arise;  —  (i,)  Faliio  mcmbrmnes  sm^ 
occasionally  be  disengaged  and  crushed  down  into  the  tmcliftt  ob 
introducing  the  tube.  In  such  an  event  the  tube  can  l>e  wilhdnwii  Al 
once  by  the  attache<l  loop  and  the  loosened  membrane  ex|KCt4>»t«l 
(ii.)  The  tube  may  be  coughed  out  and  tho  dyspncea  return  before  bdo 
can  bo  obtained,  (iii.)  Asphyxia  may  occur  from  blocking  of  the  tabr  ly 
false  niembnuie.  Such  an  accident  can  only  occur  in  very  f ecK|# pitkBflk 
as  tho  tube,  if  liloekcd,  is  always  expelled  at  once  by  a  vigiirmw  oem^ 
Aspljyvi.i  may  alsi>  arise  from  oxlema  alMjvo  the  tube,  but  it  U^  i  fen 
utdiktly  occurrence,  (iv.)  Ulceration  at  the  cricoid  ring  may  tit  aui«<d 
by  an  ill  fitting  tube,  (v.)  Careless  and  rough  introdviction  may  makei 
false  passage,  (vi.)  If  the  extubating  foiTeps  be  opened  widely  wCisik 
the  orifice  of  the  tube  as  it  lies  in  tlte  larynx,  instead  of  within 
tissues  may  be  toni  as  the  instrument  is  withdrawn,  (vii,)  Ilifticuli 
arise  from  subglottic  stenosis  at  tho  narrowest  part  of  tlie  r««pjr*|i 
passages — the  cricoid  ring ;  but  if  the  tul>o  will  not  reailily  payi 
obstj*uction  here,  a  eraallcr  one  should  be  used,  (viii.)  If  special  precautv^^ 
are  n^t  taken,  "foreign  body  pneumonia"  mi\y  arise  from  infipiratm *<' 
liquid  fhxl.  (ix.)  Temporary  aphonia  sometimes  persists  for  a  few 
after  removal  of  the  tube. 

Intubation  is  chiefly  pmctised  for  the  relief  of  acute  laryngeil 
in  diphtheria  and  membranous  croup  ;  but  it  is  sonietimea  la  Ikj  rect***- 
mem  led  in  recurrent  laryngeal  crises  without  abductor  pan«b ;  ami  i« 
recent  cases  of  crico-arytfenoid  fixation  following  typhoid  fever,  •rph^ 
and   perichondritis   from   other    causes,  in    which    metbodic&l    dOi^abce 
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by  means  of  O'Dwyer's  tubos  nr  Sch rotter's  boogies  may  prevent  the 
occurrence  of  cicatricial  contraction. 

One  of  us  (W.  W»)  hiis  observed  Beveral  cases  of  acute  laryngeal 
stenosis  in  adults  (duo  to  inflanimatory  swelling  from  various  causes) 
in  which  a  tracheotomy  otherwise  inevilable  was  obviattjd  by  intuba- 
tion. 

It  is  impossible  from  statistics  alone  to  draw  comparisons  between 
tracheotomy  and  intubation  ;  for  whereas  in  diphtheria  anil  acute  inflam- 
matory affections,  at  any  rate,  intubjition  is  or  should  be  adopted  its  soon 
lis  urgent  dyspntjea  is  fourui  not  to  be  relieved  by  the  use  of  the  steam 
bed,  calomel  fumigations,  and  other  means,  tracheotomy  is  id  ways  delayed 
as  long  as  reasonably  possible.  On  the  other  hand,  the  early  relief  of 
intul)ation  umloubtedly  saves  many  lives  that  woidd  otherwise  be  s^icriiicetlj 
not  by  asphyxia  but  by  pidmonary  engorgement  and  lobular  pneumonia. 
Before  the  introduction  of  the  diphtheria  antitoxin  statistics  showed  that 
under  the  age  of  five  the  results  of  intulmtion  are  better  than  those  of 
tracheotomy  ;  after  this  age  the  |>ercentagc  of  recoveries  was  sliiihllt/  in 
favour  of  tracheotomy  up  to  the  twelfth  year ;  while  above  the  age  of 
twelve  tracheotomy  yielded  much  better  results. 

But  by  the  use  of  diphtheria  antitoxin,  not  only  has  the  mortality  in 
eases  of  laryngeal  diphtheria  been  very  materially  decreased,  but  with 
the  relatively  rapid  relief  of  the  laryngeal  obstruction  the  difficulties  and 
dangers  of  intubation  have  greatly  diminished.  The  tube  can  in  many 
cases  be  permanently  removed  in  forty  eight  hours,  and^  not  infreqtienlly, 
after  a  much  shorter  period.  We  should,  therefore,  give  the  preference 
to  intukitiou  over  tracheotomy  whenever  it  is  practicable,  secondary 
tracheotomy,  speaking  generally,  being  reserved  for  cases  in  which,  for 
any  reason,  intubation  has  failed  to  give  relief. 

On  the  other  hanrl,  it  should  be  borne  in  mind  that  the  favourable 
influence  of  the  diphtherm  antitoxin  injections  on  the  results  of  intubation 
extend;^  equally  to  tracheotomised  patients,  and  that,  inaamuch  as  the 
tracheotomy  tube  can  often  be  safely  discarded  wiihin  a  very  few  days, 
many  of  the  secondary  comijlications  arising  from  trachcotom)*  are  likewise 
avoided* 

Chronic  larijngml  sfmosL% — In  cases  of  chronic  laryngeal  stenosis, 
M*hcre  the  cause  of  the  obstruction  cannot  be  removerl,  tiacheotomy  is 
generally  preferable  to  intulwitionj  inasmuch  as  the  latter  eutaik  loss  of 
the  voice^  and  the  pitient  can  only  speak  in  a  whidiper  ;  while  after 
tmcheotomy  the  patient  very  soon  gets  into  the  way  of  stoppirig  the 
tracheotomy  tube  with,  his  finger  while  speaking,  and  may  continue  to 
wear  a  tul>e  for  thirty  years  or  more  without  discomfort. 

O'Dwyer  has  obtained  brilliant  results  in  several  cases  of  stenosis 
from  chronic  cicatricial  contraction  of  the  glottis  following  syphilitic 
disease*  Often  the  tubes  which  can  be  passed  at  first  are  very  small ; 
but  after  leaving  these  in  for  twelve  or  twonty-four  hours,  it  is  generally 
possible  to  introduce  a  larger  size,  and  so  by  patience  and  perseveranre 
the  largest  tube  can  ultimately  be  paased;  thus  the  cicatrix  is  more 
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permanently  stretched,  and  the  dilatation  can  be  mniatiiMHf 
passing  a  large  tube  once  in  three  rnunths. 

The  use  of  Schrdtter'a  zinc  hougios  over  a  long  period  ia  wcwtiatt 
Bucce^sful  in  prcidiicing  sufficient  dilatation  to  obriata  tkd  fartltt 
necessity  for  wearing  a  tracheotomy  tu)^«  ;  in  other  cmm^  ei^ieiillj  4 
membranous  cicatrices  between  the  vociil  cords,  intulmtion  or 
dilatation,  after  section  of  the  web  by  a  cuttiTig  <lilat«>r,  wUl  yii^ld 
able  results :  thyrotomy,  with  resection  of  the  cicatricud  iisiK,  ii  ■ 
alternative  prtjct^hire  suitalde  in  a  few  casea. 

Benign  growths  In  the  Larynx. — C-amt^. — Although  benign  gf«vlb 
of  the  larynx  are  of  fairly  common  occurrence — a  fact  well  di*QiOQitEiiei 
by  the  collective  inveatig-dtiou  instituted  by  one  of  ns  (F.  Sl),  vkck 
resulted  in  bringing  together  no  less  than  10,74  7  cases  obsarrvijd  W  lOT 
laryngologists  between  186:2  and  1888 — yet  it  is  very  didicull  toaa^ 
their  occurrence  to  any  piirticuUir  or  detiiiite  causes.  We  are  wont  «• 
look  upon  chronic  laryngeal  catanh  ;is  the  moj^t  prolific  caude  of  timowst 
laryngeal  tumours  ;  but  although  chronic  inHammatoiy  ASeetiom  of  ikt 
larynx  are  common  enough,  we  are  not  aware  of  any  tmtvwdff 
observation  of  a  new  growth  actually  making  it^  appcarane*  n  tit 
course  of  a  chronic  laryngitis  under  the  eyes  of  the  obscnrcr,  Cicif^ 
perhaps,  the  little  inHammatory  thickenings  on  the  bortleri  of  ike  felt 
and  middle  thirds  of  the  vocal  cords^  known  as  **8ingers*  noduleSy^'aftea 
in  singers  and  actors  who  have  over- used  their  vocal  organs.  No 
some  laryngeal  caUirrh  may  be  seen  in  association  with  benign  gro«lhi ; 
but  this  is  a  consequence  of  the  pi-esenee  of  the  neoplasm  nllltf  lltt 
the  cause  :  moreover,  in  the  majority  of  cases  catarrhal  prfirciiiCll  an  aot 
present*  Again^  several  cases  of  congenital  new  gro\irths  in  the  larynx  are  <■ 
record,  and  this  fact,  together  with  the  relative  infroqiiency  of  laryqgilii 
in  cases  of  benign  giTJWths,  seems  to  exclude  the  prohiability  thai  cfeotir 
catarrh  is  an  essential  factor  in  their  occurrence.  Whether  orai|Mlifla 
exercises  much  inHuence  in  the  matter  is  also  open  to  HiffCWiti^Tfi  Et* 
cessive  use  of  the  voice  hfis  been  hold  responsible  for  tbosr 
but  the  vmy  large  numlM?r  of  benign  growths  occurring  in  jom^ 
and  their  ap'^)earanee  not  only  in  the  newly-born  liut  even  in  dcrf 
mutesj  show  that  such  a  c^iise  cannot  l>e  widely  operative ;  ti>o«i|^  »• 
frequently  meet  with  small  circumscribed  thickenings  of  the  vocal  eopfc 
chiefly  in  singers  who  over-use  their  vocal  organs  or  use  them  improperif^ 
Men  are  nioro  frequently  attackt^l  than  women  ;  yet  the  dtHmMi  il 
not  so  striking  as  in  the  case  of  malignant  growths  of  the  l4rfii& 
time  of  life  is  free  frrun  them  ;  but  they  are  most  eommonlr  mel 
lie t ween  the  ages  of  twenty  and  forty ;  and,  next  to  this  period,  the 
few  years  of  life  furnish  the  most  cases.  Though  there  have 
instances  of  benign  growths  beginning  in  patients  over  aeventj  jeail  rf 
age^  it  is  a  good  rule  to  look  vWth  suspicion  on  all  growths  whicti  ami 
after  the  fiftieth  year ;  as  experience  teaches  that  growths  arising  wX  ikii 
time  of  life  arc  much  more  frequently  malignant  than  benign. 

As  regards  the  various  forms  of  benign  growtlia  in  the  laintii^j 
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'  order  of  frefjuency  they  are  as  follows  :— Papilloma,  fiUroma,  cystoma, 

Imyxoniii,    adeiiontii,     lymphomii,    lipoma,    angioma,     ecchondroma,     and 

I  growths  consisting  of  normtd  thyroid   tissue.      Piuctically,  of  all  these 

T&rieties    only    three    are    of    common   occurrence ;    namely,    papilloma, 

fibroma,   and  cystoma :   all  the  others  are  so  very  rare  as  to  he  hut 

pathological  curiosities, 

FftpiUoma, — This  is  by  far  the  commonest  variety ^  constituting  fully 
39  per  cenfc  of  all  laryngeal  growths.  It  is  met  with  at  all  ages,  but 
especially  in  young  adults.  Papilloma  may  be  single  or  multiple,  varying 
in  size  from  a  millet  sceil  to  a  walinit,  and  of  a  white,  delicate  pink  or 
red,  granular,  cauhflower-like  appearance.  These  giowths  are  usually 
pedunculated,  not  so  often  sessile,  firai  in  texture,  and  do  not  readily  bleed. 
Histologically  they  are  composed  of  a  numljcr  of  vascular  pipillfe,  covered 
by  an  epithelial  layer.  Their  favourite  seat  is  on  the  vocal  conls ;  and 
of  these,  again,  the  anterior  commissure  and  anterior  thirds  are  more 
-  often  attacked.  Next  in  frecjuency  come  papillomafca  of  the  ventricular 
bancK  where  they  are  generally  observed  only  in  cases  of  multiple 
papillomatous  degeneration.  S*jmetimes  they  are  seen  projecting  from 
the  ventricle  of  Morgagia  ;  in  other  eases  they  are  attached  to  the  arytieno- 
epiglottidean  folds  and  to  the  epiglottis.  In  the  latter  pfjsitiona  they  are 
very  rare,  and  if  observed  in  patients  over  fifty  they  shoidd  always  be 
looked  upon  with  suspicion  of  malignancy.  Unlike  epithelioma,  their 
area  is  distinctly  restricted  ;  they  do  not  infiltrate  the  surronnding  tissue, 
and  they  are  practically  never  seen  in  the  interaryta^noid  fold.  Early 
epithelioma  of  the  larynx  may  very  closely  resemble  a  benign  impilloma ; 
the  diflTerential  diagnOHia  is  fully  discussed  on  p.  837. 

In  syphilis  and  tuberculous  disease  of  the  larynx  false  excrescences 
are  frequently  observed  in  the  interarytienoid  fold  or  on  the  vocal 
processes ;  these  and  **  pachydermia  verrucosa ''  might  be  mistaken  by 
the  inexperienced  for  a  benign  growth  if  due  attention  were  not  given  to 
their  characteristic  features,  which  arc  elsewhere  described  (p.  831). 

Fihronui  consists  of  the  same  tissue  as  the  vocal  cords,  and  originates 
in  inflammatory  thickening  of  their  fibrous  biisis.  It  consists  of  connective 
tissue  with  an  admixture  of  elastic  fibres,  is  vascular,  and  may  contain 
cavernous  blood-spaces.  These  tnmours  are  covered  by  epithelium,  and 
serous  infiltrations  and  hiemorrhages  are  common  in  them,  especially  in 
the  softer  varieties.  The  vascularity,  particularly  that  of  the  sessile 
forms,  is  very  considerable ;  and  the  haemorrhage  on  removal  is  often 
much  greater  than  in  the  case  of  pipilloma. 

Fibroma  occurs  in  two  forms,  sessile  and  pedunculated,  and  in  both 
forms  is  generally  single,  with  a  white,  pink,  cherry  red  or  even  bluish, 
smooth  eurfaca  It  generally  occupies  the  upper  surface  of  the  middle  or 
anterior  half  of  a  vocal  cord,  and  varies  in  size  from  a  millefc  seed  to  a 
walnut  The  multiplicity  common  in  papilloma  is  not  seen  in  fitiroma. 
Sessile  fibroma  is  almost  always  semi-globniar ;  in  the  pedunculated  form 
the  stalk  may  be  slender  or  stout,  long  or  short.  Sometimes  the  pedicle 
is  long  enough  for  the  growth  to  hang  down  into  the  subglottic  cavity, 
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aod  to  escape  from  sight  except  on  forced  expiration  or  cough,  wb<?ti  itmij  I 
Ue  thfowii  above  tho  level  of  the  vocul  cords ;  whilst  ou  det^p  iuftpitiin  I 
it  is  sucked  into  the  subglottic  cavity,  and  may  completdijr  diii|ipMr  a  I 
it,  the  vocal  cords  on  the  next  phonation  meeting  orer  it,  to  tbi  tli  I 
slight  inequahty  in  one  cord,  indicating  the  origin  of  the  pedielft  Jum  I 
betrays  itij  exisitenee,  Fibroniaa  vary  greatly  in  size,  from  a  |iai  li  &  " 
hazel  nut  or  more. 

Cystama, — As  cysts  restilt  from  obstruction  in  the  duct  of  a  mtietfnvs 
gland,  they  generally  occur  where  these  are  plentiful,  and  MfMca^f  n 
the  dorsiil  surface  of  the  epiglottis.  But  they  may  occur  in  any  pMt  il 
the  larynx  where  glands  exist ;  and  then  thoy  are  found  on  the  veatiknkr 
bandi,  or  growing  from  the  ventricle  or  the  arytsenoid  region,  and,  in  fin 
cases,  even  from  the  vocal  cords.  They  are  smooth^  tense,  glohttkr,  icsii 
translucent,  covered  with  light  red  or  grayish  pink  mucous  metnhrmiM;  aai 
if  considerable  in  size,  have  blood-vessels  coursing  over  their  maket 
Sometimes  they  attain  so  large  a  size  as  to  be  visible  irith  the  otkBii  ^ 
when  situated  on  the  epiglottis ;  and  if  arising  in  the  larynx  icteU  tkif 
may  actually  threaten  suffocation. 

The  other  forms  of  laryngeal  benign  growtha,  as  alreiidy  tUtad,  iff 
very  rare  ;  some  of  them,  such  as  lymphoma  and  mycoeis  fcmgoid<%  tKuk 
only  be  mentioned  by  name. 

Angioma  is  generally  unilateral  and  single,  occuning  in  tll#  warn 
pyriformiSf  or  on  the  ventricular  bauds,  vocal  cords,  or  epagklta^  ol 
characteriBtic  aspect,  and  composed  of  a  mass  of  blood-vesseU  held  (Qg!0lli9 
by  a  small  quantity  of  loose  connective  tissue.  The  growth  b  red  cr 
purple  in  colour,  and  rarely  exceeds  a  filbert  in  size.  A  ca«e  hiu  \mm. 
described  by  Semon  and  Sbattock  in  which  a  mali^ant  growilii  ttn^mi* 
ing  from  the  left  ary tseno-epiglottidean  fold,  closely  simula&ed  an 
(•28). 

Myxoma  usually  occurs  on  the  vocal  cords.     It  likewise  b 
Bolitary,    small,   pink,   or  grayish  white,  sessile,  translucent^   aodj 
defined.     If   pedunculated,   the   growth    partakes    rather    of    the 
myxomatous  nature,  and   then  may  present  a  maioniiUatid  suHAce  9at\ 
resemble  a  papilloma  in  aspect. 

Ecchmdmma  mostly  arises  from  the  cricoid  cartilage.  It  lut  btti 
observed  growing  from  the  epiglottis,  thyroid  and  aryt£enotd  eftriilifK 
Ecchondromas  are  usually  firmly  attached,  hard,  sessile  growiiiA,  finawK- 
ing  a  smooth  surface  of  irregular  outline  and  covered  with  h«althjr 
mucous  membrane. 

Lipoma  may  attain  considerable  size.  One  remorod  by  Sydney  Jmm 
from  tho  right  arytteno-epigluttidean  fold  pjirtly  projected  into  thi 
patient's  mouth,  bo  enormous  was  the  size  it  had  attained. 

Pridnjm  f'f  (he  rentrkk  of  Mt*rgagn%  though  strictly  speaking  notaoiv 
growth,  clinically  resembles  a  laryngeal  neoplasm  so  closely  that  it  ivr 
be  conycniently  mentioned  here.  A  smooth,  pink,  lobuhoed,  tttpf*- 
glottic  mass,  generally  unilateral,  sometimes  bilateral,  is  setn  n^sttof  m 
the  vocal  cords,  and  corresponding  to  the  opening  of  the  feacculu%       ' ' 
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peing  invertetl,  of  course  no  longer  exists.  Thiit  such  an  inversiuii  should 
■>€  possihle  seems  bardly  credible;  vet  seveml  cases  have  been  observed 
fcoth  during  life  and  on  the  post-mortem  table  by  trustworthy  observers, 
pt  is  most  frequently  seen  in  ]jhthisis  pulmonatisj  and  appears  to  result 
Ifrom  atrophy  of  the  thyro  aryto?noidei  muscles,  and  to  be  ilirectly  brought 
Ifthont  by  violent  coughing.  As  it  is  useless  to  replace  it,  the  projecting 
Iporiion  should  be  snared  or  excised*  It  should  be  borne  in  \mm\  that 
nhe  dislocation  is  exceedingly  rare,  and  may  be  closely  simulated  by  out- 
Igrowths  frnm  the  ventricle. 

I        17m;  sjfmptoms  of  benign  laryngeal  growths,  it  is  needless  to  Bay^  will 
prary  according  to  their  size  and  situation.     By  far  the  most  frequent 
"•ymptom  met  with,  and  indeed  in  most  cases  the  only  one,  is  altertition 
of  voice.     This  explains  itsielf  when  we  remember  that  the  vocal  cords 
are  the  principal  seat  of  these  growths.     The  degree  of  vocal  impurment 
will  depend,  of  course,  on  the  amount  of  interference  with  the  free  vibra- 
tion of  the  vocal  cords.     Even  a  very  small  growth  occupying  the  anterior 
commissure  or  the  free  border  of  the  conls  in  their  anterior  third  may 
greatly  impair  the  voice  or  even  produce  complete  aphonia ;   whereas 
growths  which  do  not  encroach  on  the  free  borders,  or  which  are  situated 
ton  the  middle  parts  of  the  cords,  may  give  rise  to  a  much  less  marked 
vocid  impairment ;  in  some  cases,  indeed,  no  symptoms  whatever  occur, 

When  the  growth  is  sufficiently  large  to  encroach  considerably  on  the 
glottic  spacCj  and  to  narrow  the  canal  of  the  larynx,  dyspnoea  must  result, 
and  the  degree  of  dyspntjea  will  of  course  depend  on  the  degiee  of 
narrowing  of  the  canal 

Cuugh  is  rarely  a  prominent  symptom,  but  in  very  young  children 
ivith  papilloma  it  may  bw  present  and  be  croupy  in  chamcter,  as  the 
growths  are  apt  to  excite  some  degree  of  laryngitis  and  glottic  spa^sm. 
Pain  is  hardly  ever  felt,  and  only  in  a  few  cases,  particularly  of  pedun- 
culated  growths,  are  strange  sensations  noticed,  while  spontaneous 
haemorrhages  practically  never  occur.  Dysphagia  may  be  present  when 
a  large  growth  is  attached  to  the  upper  surface  of  the  epiglottis. 

llie  prognosis  as  regards  life  and  health  is  nearly  always  most  favour- 
able, but  the  possible  developments  which  these  growths  may  Uike  if  left 
untreated  must  not  be  forgotten.  We  have  already  mentioned  that 
papillomas  occur  either  in  the  solitary  or  multiple  form*  In  the  former 
case,  after  having  attained  a  certain  size,  they  nmy  remain  stationary  for 
a  longtime  ;  but  they  are  more  likely  to  become  gradually  larger,  and  this 
is,  indeed,  the  rule  with  the  multiple  forms  ;  in  this  case  they  encroach 
on  the  glottic  space  and  threaten  asphyxia,  an  event  which  has  indeed 
occurred  in  several  cases. 

Fibroma,  after  having  attained  a  certain  size,  not  rarely  becomes 
Btationary  ;  in  other  cases,  however,  it  continues  to  grow  slowly,  and  may 
sometimes,  after  many  years,  cause  serious  respiratory  difficnkies.  In  a 
case  of  a  large  pedimculated  fibroma  lecently  observed  by  one  of  us  (F.  S,), 
suffocation  occurred  quite  suddenly,  prolmbly  from  impaction  of  the 
growth  in  the  glottis.     No  post-mortem  examination  was  obtained. 
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Spontaneous  expulsion  of  new  growths  has  been  reported  very  rarely 
indeed ;  so  excessively  rare  is  it  that  the  prospect  of  it  ought  not  to  be 
held  out  to  any  patient.  One  of  us  (F.  S.)  has  seen  involution  take 
place  in  the  course  of  years  in  a  few  cases  of  growing  children  with  small 
nodules,  apparently  fibromatous,  on  their  vocal  cords ;  but  this,  too,  is 
certainly  very  rare.  On  the  whole  it  may  be  said  that  benign  laryngeal 
growths,  when  left  to  themselves,  though  they  may  become  stationary  at 
a  certain  period,  are  more  likely  to  increase  gradually  in  size ;  and  papil- 
lomas do  so  sometimes  rather  rapidly.  The  prognosis  from  the  thera- 
peutic point  of  view  is  iiowadays  almost  universally  good,  although  the 
tendency  of  papilloma  to  recurrence  must  always  be  remembered.  Also 
the  prognosis  as  to  the  recovery  of  voice  is,  on  the  whole,  very  good, 
though  in  cases  of  sessile  or  very  multiple  growths  some  small  vocal  dis- 
turbances may  remain  behind  after  their  removal  The  one  class  of 
benign  growths  in  which  the  prognosis  ought  to  be  very  guarded,  if  not 
as  to  life,  yet  at  any  rate  as  to  duration  of  disease  and  to  subsequent 
function  of  the  parts,  are  the  cases  of  papilloma  in  early  childhood  in 
which  it  may  be  found  necessary  to  perform  prophylactic  tracheotomy  to 
prevent  suffocation,  or  in  which  thyrotomy  has  been  carried  out  for 
removal  of  the  growth. 

We  must  here  refer  to  a  question  which  has  of  late  been  the  subject 
of  a  good  deal  of  controversy,  namely,  whether  benign  growths  of  the 
larynx  ever  undergo  malignant  degeneration,  and,  if  so,  whether  this 
tendency  is  increased  by  intra-laryngeal  operative  interference.  This 
question  could  only  be  answered  definitely  by  a  critical  review  of  a  very 
large  number  of  cases,  and  to  this  end  the  collective  investigation  (2)  already 
referred  to  was  instituted  by  one  of  us  (F.  S.)  with  the  following  result : 
— Of  10,747  cases  of  innocent  laryngeal  growths  observed  by  107 
laryngologists,  8216  had  been  operated  on  intra-laryngeally ;  of  these  in 
33  cases  malignant  degeneration  was  reported,  that  is  to  say,  1  degenera- 
tion in  249  cases;  but  on  critically  analysing  the  individual  cases  of 
reported  degenerations,  in  5  only  was  such  degeneration  found  to  have 
been  quite  or  almost  undeniable ;  and  even  if  7  further  cases  in  which 
the  degeneration  was  more  or  less  probable  be  added  to  the  number  of 
the  certain  cases,  the  proportion  of  degeneration  would  be  but  1  in  685 
cases.  The  remaining  cases  of  reported  degeneration  were  of  an  exceed- 
ingly doubtful  character,  and  in  most  of  them  it  was  probable  that  a 
diagnostic  mistake  had  been  made  from  the  very  beginning.  Under 
all  circumstances  the  occurrence  of  a  malignant  degeneration  of  a  pre- 
viously benign  laryngeal  growth  must  be  considered  as  an  event  of  the 
greatest  rarity  ;  and  the  very  number  adduced  affords  sufficient  evidence 
that  the  alarm  which  has  been  raised  concerning  the  influence  of  intra- 
laryngeal  operation  upon  the  occurrence  of  such  degeneration  is  absolutely 
unfounded.  A  further  proof  of  this  conclusion  is  that  a  positively  larger 
number  of  spontaneous  degenerations  in  non-operated  cases  were  reported 
in  the  collective  investigation  than  of  degenerations  after  removal ;  the 
percentage  in  the  first  class  of  cases  was  1  to  211,  in  the  second  class 


D/SEJSES  OF  THE  LARYNX 


829 


I  to  249,  01  course  we  do  not  deriv  the  possibility  of  benign  laryngeal 
growths  sometimes  undergoing  mfdignatit  cJegenenition  like  lienign  growths 
in  other  jmrts  of  the  bo<Jy ;  but  there  is  no  evidence  that  this  ici  iiided  by 
intra- la ryngeiil  operations.  It  is  much  more  probable  that  cases  arc 
diagnosed  us  benign  which  were  really  nuiligniint  from  the  uutset. 

IHjffnam.' — It  m  needless  to  say  that  the  diagnosis  of  Ix-nign  laryngeal 
growth  can  ordy  be  made  by  means  of  a  laryngcjscopic  examination,  us 
the  symptoms  consist  almost  entirely  of  vocal  iiiifmirment  and  perhaps 
dyBptn^a,  the  former  of  which  may  efpiallj  well  be  due  to  chronic  laryn- 
gitis anil  numerous  othei^  causes,  while  both  symptoms  may  be  produced 
by  syphilitic,  tul>crculous,  or  inflammatrjry  disejise,  or  by  pir^ilytlc  dis- 
orders. The  differential  <1iagnosis  lietween  benign  growths  on  the  one 
hand  and  these  several  diseases  on  the  other  is  not  usually  difficult, 
though  it  is  sometimes  impossible  to  distinguish  between  benigti  growths 
and  tuljerculous  tumours;  sometimes  indeed  this  can  ordy  be  dotiiiitely 
settled  by  a  miLToscopical  examination  of  the  fragment  removed.  The 
appearances  presentetl  by  the  various  forms  of  new  growth  have  alreatly 
been  su theism tly  noted,  and  the  very  important  rjnestioo  of  the  diirerenlial 
diagnosis  between  benigji  and  malignant  tumours  is  fully  discussetl 
further  on  (p.  837  f^  seq.), 

Tteat/fLtnL—A  very  few  crises  of  benign  laryngeal  growths  are  best 
left  alone  ;  they  are  chiefly  cases  of  small  sessib  fibroma  situated  on  the 
vocal  cords,  and  causing  very  slight  symptoms.  In  such  cases  removal  is 
Bometimes  exceedingly  difficult,  and  in  the  endeavour  to  remove  them 
there  is  a  risk  of  injuring  healthy  parts  in  the  neighbourhood  and  of 
bringing  about  still  greater  vocal  impair'ment.  These  cases,  however,  are 
very  exceptional,  and  in  the  vast  majority  it  is  not  ordy  desirable,  biit 
even  necessiiry,  on  aecuunt  of  the  symptoms,  to  nimove  the  neoplasm. 
Astringent  local  remedies  have  been  advoe^ited,  and  it  has  been  stated 
that  growths  have  been  made  lo  disappear  by  their  use  ;  but  we  have 
never  seen  such  a  happy  consummation,  and  in  our  opinion  not  only  is  it 
mere  waste  of  time  to  resort  to  the  use  of  these  applieatioiis,  but  they 
are  apt  to  set  up  injurious  irritation.  Yoltoiini's  method  of  running  a 
little  sponge  attached  to  a  laryngeal  probe  up  and  down  the  larynx,  by 
which  prYjcess  soft  growtlisare  supjmsefl  to  be  torn  from  their  attachments, 
has  not  proved  very  satisfactory  in  our  hands. 

The  only  really  satiafacfory  method  of  getting  rid  of  the  growths  is 
to  remove  them  by  operation.  In  tlie  great  majority  of  cases  this  should 
be  accomplished  by  the  intra-laryngeal  operation  under  the  guidance  of 
a  laryngoseopic  mirror  held  in  the  left  haml,  the  right  hand  beirjg  free 
for  manipulating  the  instruments.  We  need  not  enter  into  any  tlctailcd 
descriptions  of  the  methixls  of  ]irocedure  to  be  ado|»ted  ;  their  tecljniijue 
can  only  be  acquir-ed  by  long  and  careful  practice,  and  without  this  the 
iiitra-laiyngeal  removal  of  growths  is  attended  with  grave  rl^ks  of  serious 
injury  to  the  healthy  struetures.  The  use  of  a  20  per  cent  soltition  of 
cocaine  or  eucaine  hydrochlorate  does  away  with  the  necessity  for  long 
and  repeated  intnxluetion  of  instruments  in  order  to  inure  the  jKitients 


larynx  to  the  iiiterfereDce  of  foreign  bodies.  In  our  opmiott,  MacWz^ i 
cutting  forceps  is  tlie  most  generally  serviceable  instrumeut,  but  inipCEni 
cases  others  may  be  preferable:  thus  Dundtis  Grant'ii  safety  fnVMpi  si 
very  well  suitetj  for  growths  on  the  free  edge  of  the  vriad  oonii  tJam 
their  middle  thirds,  Iti  some  eases  tbe  g^dvatJO-cAiitery,  this  Wraf^ 
snare,  or  cutting  curettes  raay  be  better  adapted  for  de^Ui^  wilk  tit 
neoplasm  ;  in  fact  the  choice  of  instniment  will  de|>end  almctflaa  mniks 
the  tastes  and  habits  of  the  operator  a^  on  the  shape  of  the  grofrtL 

Often  great  difficulties  have  to  be  overcome  beforo  tbo  gmvthiKi 
finally  eradicated,  and  some  cases  even  now  baffle  tha  vmM  ASH 
operator  for  a  long  time ;  yet  by  patience  and  perse v^efmnoe  i  ttn 
satisfactory  result  may  be  confidently  anticipiited  in  the  avenrbelniBf 
majority  of  cases. 

Should  the  growth  be  xcry  large,  and  should  there  ho  a  nk  if  ifti 
imjiaetioTi  in  the  glottis,  and  of  suffociition,  prophyUctic  XwwAmfUmf 
should  bo  considered,  even  if  removal  of  the  tttmour  Ity  intm^Mrruff^ 
operation  mny  be  fairly  anticipated ;  or  at  any  rate  dtxring  the  tw  d 
this  peri!  the  patient  should  be  placed  where  tracheotomy  could  be  pff 
formed  in  an  emergency*  Such  measures,  of  course,  ans  goly  f>Bi|dr*l 
in  very  exceptional  cases. 

In  dealing  with  multiple  papilloma  in  young  chUdren  we  lume 
s[K3ciaI  diffictdties  to  face,  both  in  regard  to  dia^^nosia  and 
diagnosis  from  the  obstacles  to  a  satisfactory  laryngoaeopic 
though  there  are  surprising  exceptions  to  this  rule  ;  iu»d  in 
from  the  clouding  of  the  mirror  by  nuiciis,  even  when  a  general 
b  used.  The  ordinary  intra- laryngeal  methtMl  hiis  siioeeed^  in  hut 
few  of  these  crises ;  and  thyrotomy,  in  addition  to  its  added  fida  ii 
permanent  impaii^ment  of  the  voice,  has  given  no  immuxiitj  agttiui  that 
recurrence  in  a  great  many  inst^mces,  in  spite  of  removal  of  ibe  growlb 
apparently  very  thorough. 

Liimbert  Lack  has  found  it  comparatively  easy  to  ohiaiii  a  riev  d 
the  larynx  in  young  children  by  passing  the  tip  of  tbe  left  torduiffr  kiU 
the  right  pyri form  sinus  and  hooking  forward  the  bvoid  lidue,  atui  iritk 
it  the  epighittis  and  base  of  the  tongue  ;  or  instead  of  the  6ftg«*f  a  loo: 
tongue  dt^pre^sor  may  be  used,  with  the  distal  end  bent  doum  abni|4l| 
the  extent  of  half  an  inch. 

Scanes  8[)icer,  also,  has  recently  introfbiced  a  method  whicb 
general  chloroform  narcosis  with  frequently-rcpeaUxl   local  moffimff 
the    pharynx   and   larynx  of   the   patient  until  all    secrvtian  i  tlwnbf 
arrested,  when  he  finds  it  {>ossible  to  examine  tbe  patient  hkrfngqmafio^ 
ally,  and,  if  necessary,  to  proceed  at  once  with  tbe  removal  af  the 
gi'owths,  should  such  be  found.    These  methods  certainly  deserve 
trial.     The  same  may  be  said  of  the  employment  of  autoscopjr 
704}  for  the  purpose  of  detection  and  prompt  removal  of  growth  from 
the  larynx  of  a  small  child. 

In  young  children,  if  there  be  no  respiratory  emharrftmneat^  renwnt 
of  the  growths  may  be  deferred  with  advantage:   5rst»  becaUM  «f  ik 
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tendency  to  recurrence ;  and^  secondly,  of  the  special  clifficiiUies  in  operat- 
ing. Should  there  be  any  dyspriieiL,  tntcheotomy  ought  to  he  performed, 
and  the  removal  of  the  growths  themselves  postponed  to  .1  later  period 
of  life,  when  the  child  may  have  gaiiied  self-control  enough  to  allow  the 
i  n  t  ra- la  ry  1 1  geal  i  n  te  rf ere  n  ce. 

We  tlo  not  hope  for  much  help  from  intubation^  which  has  been 
recommended  under  these  circumstances  in  order  to  do  away  with  the 
dyspncea  and  to  promote  absorption  of  the  new  growths.  In  the  first 
place,  no  authenticated  case  is  known  to  us  in  which  ahsoqjtion  of  the 
growths  has  resulted  fjom  this  methotl ;  and,  secomlly,  theje  must  he 
serious  risk  of  detaching  fragments,  and  of  pushing  them  do^vn  into  the 
lower  airpi?i3cAges. 

Wlien,  from  the  peculiar  nature  of  the  cjise,  external  oper^ition  is 
necessary,  there  are  two  alternatives :  (i.)  Thyrotomy  ]  (ii.)  Subhyoid 
phary  ngotomy .  For  su bgl ottic  gro \v th s ^  f trod u ci i ig  respi ra tory  em barrass- 
ment^  thyrotomy  is  sometimes  unavoidable ;  but  the  eases  which  cannot 
be  dealt  with  by  the  natural  passages  are  very  feiv  ;  and  it  has  Justly 
been  hii<l  dtiwn  as  a  rule  that  a  nifiical  external  oi>eratiun  in  a  case  of 
benign  laryngeal  growth  ought  never  to  be  undertaken  urdess  an  ex- 
perienced laryngologist  has  failed  to  remove  it  by  intra-kryngeal  methods. 

Pachydermia  Laryngis.— Singers*  Nodes. — The  term  pachydermia 
laryngis  was  originally  applied  by  Mrchow  to  circumscribed  or  diffuse 
thickening  of  the  epithelium  and  subepithelial  tissue  of  the  vocal  cords 
and  other  (nuts  of  the  larynx  covered  by  pavemerrt  epithelium,  and  of 
the  ventricular  bands. 

Causes. — The  alTection  generally  occurs  in  men  between  the  ages  of 
thirty-five  and  sixty.  Amongst  its  immediate  causes  are  chronic  alcoholism 
and  excessive  tobicco-smoking ;  it  is  especiaHy  ]. rone  to  occur  in  those 
who  subject  the  voice  to  prolonged  strain.  In  not  a  few  cases,  however, 
no  definite  cause  can  be  assigned  for  its  appearance, 

Pitthdofjif. — In  addition  to  the  thickening  and  cornification  of  the 
epithehiim,  the  subepithelial  connective  tissue  is  thickened  and  sends 
papilliform  processes  into  the  epithelial  layer.  Inflammatory  round -cell 
infiltration  appears,  but  there  is  always  a  distinct  line  of  demarcation 
between  the  epithelium  and  the  connective  tissue.  The  local  thickening 
is  often  surromitlefl  by  more  or  less  dit!\ise  congestion  and  inflammatory 
thickening-  V  ire  how  describes  the  cases  due  to  syphilitic  or  tuberculous 
laryngeal  disease  as  secondary  or  symptomatic  forms  of  pachydermia  ; 
these  varieties,  however,  need  not  be  noticeil  here.  Every  degree  of 
thickening  may  occur,  from  the  slightest  elevation,  due  to  the  heaping  up 
of  a  few  epithelial  cells,  to  a  well  defined  lenticular  tumid  outgrowth  a 
quarter  of  an  inch  or  more  in  length. 

Sf/mphmsr — Often  no  symptoms  are  noticeable ;  but  hoarseneea  and 
discomfort,  slight  p'xin,  and  considerable  impairment  In  the  compafis, 
strength,  and  tiuatity  of  the  singing  voice  may  he  produced. 

Objectively  the  thickeningisgenendly  observed  tm  the  vocal  processet^ 
or  interarytaenoid  fold,  on  one  or  both  sides  of  the  larynx.     If  bilateral. 
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the  wart-like  growths  are  symint'lrically  plac^,  and,  in  ike  him  i 
there  is  invariably  a  cratoriform  depression  or  pouch  at  tbo  wnwd 
one  side  into  which  fits  a  corresponding  elevation  on  tbc  otbir ;  te 
apposition  of  the  voctxl  cords  is  retained  and  the  voice  i  r  oi   Ha 

unilateral  crater iforin  depression,  as  |x>inted  out  hy  V  ftMkf 

the  re.^ult  of  pressure  by  the  opposite  elevation,  and  tiul  at  tlie  %mm 
fixation  of  tlie  mucous  membrane  to  the  connective  tiasae  ai  Uiii  fpn, 
as  Virchow  believes  ;  if  the  latter  view  were  correct,  the 
would  not  be  in vaiiably  unilateral.  Diffuse  chronic  larrngttn^  \ 
inflammation  of  the  mucous  membrane  of  the  larynx,  an  I  rrcn  i 
adhesive  perichondritis  may  coexist  with  the  pzLcbyclermiiU  afliatCM,  i 
sometimes  render  the  diagnosis  less  easy. 

Chot'tlifii  ftthrmsti,  or  '*  singers'  nodule/'  or  **  teachers*  node/'  is ai 
variety  of  pachydermia.  A  peculiiir  small  po|ipy-s©ed-likegix>wifc  i 
on  the  upper  surface  and  free  border  of  one  or  both  vocal  corch,  i 
about  the  junction  of  the  anterior  third  with  the  posterior  twotlunk  d 
its  length.  Possibly  the  tendency  in  them  to  occur  at  this  paitieikr 
spot  may  be  that  in  singing  there  is  a  nodal  point  here  which  h  iali^lo 
continual  attrition.  These  nrxlules  are  tiie  con%e<jiif^uce  ol  ov^r^me  m 
wrong  use  of  the  voice ;  they  interfere  pirticularly  with  tbc  pmdiKlill 
of  the  notes  of  the  upper  register,  and  are  most  commouljr  aean  mmfoam 
and  tenors.  • 

The  nodes  are  merely  local  hypertrophies  of  the  epithettim  WoA  wA^ 
epithelial  connective  tissue  of  tlie  vocal  cortl,  and  are  usually  WJf  }mi 
and  consistent.  If  considerable  in  size,  a  small  blo*xl- vessel  niay  ofl*a  W 
seen  coursing  over  the  surface,  and  circumscribed  hypenrtnia  U  tli 
immediate  neighbourhood  is  frer|uently  presents 

Tfie  ditiijaosLs  rarely  presents  much  ditticulty  utdess  the  ixidiyderail 
be  complicated  by  chronic  laryngitis  or  perichondritis.  The  craUfftfm 
depression  aliovo  referred  to  is  pathognomonic  of  the  aOcction,  Aod,  ■ 
our  experience,  the  mobility  of  the  vocal  cords  is  unimpaired  :  impiind 
abduction  of  the  vocal  cords,  however,  has  lieen  de^cril*eiL  Karl j  «Hi%' 
nant  disefise  of  the  vocid  cord  may  simulate  pachydermia,  hut  in  lhii<i0 
imfmired  mobility  of  the  vocal  cord  would  almost  certainly  be  pmoBcnt ,  aid 
bilateral  affection  of  the  cords  favours  the  diagnosis  of  pachydermia  It 
doubtful  civses  examination  of  a  removed  fragment  mar  be  poesihJe;  Uil 
only  positive  evidence  of  cancer  would  be  of  any  value,  and  the  faihirt 
to  discover  anything  characteristic  of  malignant  disease  shnuld  h»« 
no  weight  in  cases  where  the  clinical  appearances  were  indiiaUive  d 
malignancy. 

A  difficulty  may  arise  in  distinguishing  between  simple  or  idtopatiiif 
jmchydermia  and  the  epithelial  thickenings  and  outgn>wths  that  iODit- 
times  spring  from  syphilitic  depiisitjs ;  especially  as  these  forma  ar^  kil 
little  affected  l»y  antis^'philitic  treatment.  Similarly  tubercubmsckpitfifii 
in  the  intenirytfenoid  f<ild  may  give  rise  to  difficulty  in  dia^nc^s^  if  hieffi 
cannot  be  found  in  the  sputum  and  if  the  pulmonary  conditions  aft 
indeHuite 
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I       Prognms, — The  pro^osis  as  regards  life  and  function  u  invanably 

IfaYoiirtible  ;  but  the  afleetion  resists  treatment  and  ia  very  apt  to  recur. 

I         Treat mmit.-^ln  out  experience  the  patient  practically  always  get^  well 

under  prolongecl  vocal  rest  and   the  stead 3^  use  of  iodide  of  fKitatisiura  ; 

especially  if  any  contributory  causes,  sueh  as  einoking  and  alcoholism, 

rure  corrected.      Attempts  at  removal  by  opercUion  are  liable  to  set  up 

^  perichoiidriLia  ;  but  electrolysis,  under  cocaine,  with  bipolar  instruments 

has  been  recommended  by  Cliiari, 

Maligrnant  disease  of  the  JjLrynx.—Etioiogij, — The  causes  erf  malig- 
nant growths  in  the  larynx  are  as  obscure  iis  are  the  aiuses  of  malignant 
growths  ill  other  jmrts  of  the  body.  Heredit}',  excessive  use  of  the  voice, 
and  long-continued  local  irritation  arc  commoidy  held  to  have  some 
intiuence  in  their  production  ;  but  the  experience  of  one  of  us  (F.  S.),  who 
ha,^  had  the  opjx>rtmiity  of  freeing  an  unusually  large  number  of  cases  of 
malignant  dise^isc  of  the  larynx,  and  has  paid  special  attention  to  these 
factoi-s,  lends  no  support  to  these  surmises.  As  a  matter  of  fact,  it  is 
hardly  ever  possible  to  assign  the  cause  of  the  occurrence  of  malignant 
disease  of  the  larynx* 

Men  are  certainly  much  more  frequently  afleeted  than  women,  and 
the  disease  belongs  especially  to  late  adult  life,  being  seldom  met  with 
!>efore  forty.  The  thirty  years  of  life  between  forty  and  seventy  supply 
the  overwhelming  proportion  of  all  crises  of  malignant  diseajse  of  the 
larynx  coming  under  observ  ation ;  and  of  these  thirty  years  by  far 
the  largest  place  is  taken  by  the  decade  between  fifty  and  sixty.  It 
must  be  suited,  however,  that  a  comparatively  large  number  is  met  with 
in  the  decatle  from  forty  to  fifty  ;  that  is  to  say,  in  that  portion  of  life 
in  which  innocent  growths  also  are  not  uncommon,  and  in  which  the 
differential  diagnosis  between  benign  and  malignant  growths,  particularly 
in  the  earliest  stagea,  is  sometimes  one  of  the  greatest  p43ssiblo  difficulty. 
Fa/hjfhtj}f. — Both  carcinoma  and  sarcoma  occur  in  the  larynx  ;  and  of 
these  the  former  is  met  with  far  more  frer|uently  than  is  generally 
lielieved,  wdiile  the  latter  are  very  nire.  Carcinoma  of  the  larynx  ia 
almost  always  either  primary,  or  arises  l»y  direct  extens^ion  from  neigh- 
bouring structures  ;  it  almost  never  arises  by  metastasis  or  secondary 
infection*  This  immunity  is  owing  to  the  arrangement  of  the  lymphatics 
of  the  interior  of  the  larynx,  which  arc  very  richly  develuped,  but  form 
a  network  of  their  own  w^ithont  anastonif^sis  with  the  lymphatics  of 
neighbouring  structures  ;  they  empty  themselves  into  two  small  glands  on 
each  side,  one  beneath  the  greater  cornu  of  the  hyoid  bone,  the  other  at 
the  side  of  the  trachea.  This  peculiar  arrangement  of  lymphatics  is  a 
point  of  the  greatest  clinicjU  importance,  for  it  explains,  in  the  first  place, 
why  the  larynx  does  not  become  affected  aecondarily  in  carcinoma  of 
other  parts  of  the  body  ;  and,  secondly,  why  malignrint  disease  occurring 
in  the  interior  of  the  larynx  tends  to  remain  localised  for  a  long  time 
without  atfecting  neighbouring  lymphatic  glands  of  the  neck  and  other 
tissues  :  sometimes^  indeed,  secondary  glandular  enlargement  may  be 
absent  to  the  very  cud.  Consequently,  following  Krishaber,  we  shall 
VOL.  IV  3  H 
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subdivide  cases  of  malignant  disease  of  the  larynx  into  V.ie  extrinsic  variety, 
affecting  the  epiglottis,  arytaeno-epiglottidean  folds,  arytasnoid  regions, 
interarytaenoid  fold,  and  the  posterior  surface  of  the  cricoid  plate,  and 
into  the  intrinsic  variety,  including  the. growths  originating  from  the  vocal 
cords,  the  ventricular  bands,  the  ventricles  of  Morgngui,  and  the  sub- 
glottic growths  within  the  borders  of  the  larynx  proper. 

In  the  great  majority  of  cases  the  cancerous  growths  appear  in  the 
form  of  epithelioma;  much  more  rarely  we  meet  with  medullary 
carcinoma  and  scirrhus. 

Sarcoma  occurs  in  the  round-celled  and  spindle-celled  forms  as  lympho- 
sarcoma, myxo-sarcoma,  fibro-sarcoma.  The  histological  characters  of  the 
varieties  of  mali,t:nant  growths  in  the  larynx  differ  in  no  essential  charac- 
ters from  malignant  growths  generally. 

As  regards  the  situation  of  the  growth,  intrinsic  cases  are  met  with 
more  frequently  than  extrinsic.  Amongst  the  extrinsic  forms,  malignant 
disease  of  the  posterior  surface  of  the  cricoid  cartilage  seems  to  occur  by 
far  the  most  frequently ;  while  in  the  intrinsic  variety,  so  far  as  can  be 
made  out,  malignant  disease  of  the  vocal  cords  heads  the  list  by  a  long 
way.  But  in  a  very  large  proportion  of  cases  the  exact  starting-point 
cannot  be  ascertained  with  certainty;  only  too  often  patients  do  not 
seek  the  advice  of  the  specialist  until  the  disease  is  already  in  an  ad- 
vanced stage.  These  statements  are  well  exemplified  by  a  series  of  103 
cases  seen  in  private  practice  by  one  of  us  (F.  S.).  In  38  the  growth 
was  of  the  extrinsic  variety,  in  55  it  was  intrinsic;  while  in  10  it  was 
mixed,  that  is,  both  extrinsic  and  intrinsic.  Excluding  these  10  the 
cases  were  distributed  as  follows : — 


Extrinsic. 

Epiglottis    ....  8 
Aryiaijo-epiglottic  ligament  (prob- 
ably)    ....  5 
Interar^itpenoicl  fold  (probably)        .  6 
Posterior  surface  of  cricoid  cartilage  19 


Total 


38 


Intrinsic. 

Vocal  cords .  •  .  .15 

Ventricular  bands    .  .  .3 

Ventricle  of  Morgagni  .  .         2 

Not  to  be  made  out  with  certainty .       35 

ToUl  .  .       55 


Symptoms. — These  vary  greatly,  not  only  in  different  stages  of  the 
disease  but  also  with  the  situation  of  the  growth;  and  while  there  is 
comparatively  little  difficulty  in  diagnosing  the  real  nature  of  the  affec- 
tion when  it  has  attained  even  a  moderate  degree,  it  is  of  the  greatest 
import. mce  from  the  therapeutical  standpoint  duly  to  recognise  its  earliest 
manifestations.  Thus  it  is  essential  that  careful  attention  should  be  paid 
to  symptoms  and  to  laryngoscopic  aspects  of  the  larynx  that  at  first 
sight  may  appear  almost  trivial. 

Hoarseness,  in  intrinsic  cases,  is  nearly  always  the  earliest  and  most 
frequent  symptom.  Its  degree,  even  in  the  earliest  stages  when  but  a 
small  tumefaction  or  projection  from  the  vocal  cord  is  to  be  seen,  often 
is  out  of  proportion  to  the  size  of  the  neoplasm.  This  is  due  to  the 
infiltrating   character  of   malignant  growths,   in   consequence  of   which 


DISEASES  OF  THE  LARYNX 


«3S 


^bhe  mobility  of  the  affected  %^ocal  coni,  as   a  rulci   ia   imjmired   at  an 

^Barly  period  also.     As  the  diseiise  progresses  the  hoarseness  is  changed  to 

^Bomplete  aphonia ;  but,  on  the  other  hiind,  the  voice  may  return  to  some 

^■Bxtcnt  as  the  giowtb  begins  to  break  down,  and  thus  temi>4>rarily  the 

^nrocal  corda  are  brought  l>etter  together.       In   cancer  ctf  the  epiglottis 

^Ethe  voice  may  remain    nomial  to  the  end  ;    while  in   cases  where   the 

^fcryta^no-epiglottic  folds  or  the  post^^rior  surface  of  the  cricoid  cartilage 

^nre  first  attacked  it  may  remain  unaftectod  for  a  long  time. 

^        Pain  may  occur  either  at  an  early  or  at  an  atlvanced  stage  ;  but  it  is 

often  insignificant,  and  we  have  observed  cases  in  which  this  symptom 

was  almost  entirely  absent  throughout  the  whole  course  of  the  disease. 

Especially  is  this  the  case  in  the  intrinsic  variety.     If  present,  it  may 

radiate  from  the  throat  to  the  ear,  the  irritated  fibres  of  the  superior 

laryngeal  ncr\-e  transmitting  the  irritation  to  the  auricular  branch  of  the 

pneumogastric  nerve ;  yet  this  irradiation  of  painful  sensation  is  by  no 

^^ means    charact^^ristic   of    malignant    disease.      Tenderness   on    pressure 

^■over  the  atl'ected  side  of  the  hirynx  may  often  be  elicited  ;  and  when 

"  the    growth    is   considerable    the    larynx   is   sometimes   f*nind    notably 

broadened  in  conset|uence  of  pressure  from  within.     Pain  on  swallowing 

is  sometimes  observed  in  epiglottic  growths,  but  is  most  marked  when 

fliie  disease  is  situated  on  the  posterior  wall  of  the  larynx. 
Ck)iigh,  as  a  rule,  is  not  a  prominent  symptom.  Increased  salivation 
from  reflex  irritation  and  increjised  secretion  from  the  mucous  glands  are 
generally  present,  and,  in  consequence  of  the  odynphagia,  the  saliva 
collects  and^  in  the  more  ml va need  stfiges,  may  dribble  out  of  the  mouth. 
The  secretion  is  at  first  frothy  ;  later  it  is  tenacious,  seini-punilent,  and 
Btrejiked  with  blood.  When  the  growth  ulcerates,  and  especially  when 
the  perichontlrium  becomes  affected,  the  secretion  is  ftftid,  and  a  peculiar 
sickly  I  foul,  miisty  odour  is  imparted  to  the  breath.  Respiratory  obstruc- 
tion depends  on  the  size  and  sitiuition  of  the  growth.  In  the  later  stages 
of  the  intrinsic  variety  it  is  usually  one  of  the  most  prominent  symptoms. 
In  the  extrinsic  variety  it  may  result  from  tfie  growth,  if  this  he 
situated  on  the  posterior  suriace  of  the  cricoid  cartilage,  gradually 
destroying  the  muscular  substance  of  the  posterior  crico  -  aryta^noid 
muscles,  and  thus  proiiucing  more  or  less  complete  jmralysis  of  the 
abductors  of  the  vocal  cords.  In  the  earlier  stages  slight  hiemorrhagea 
are  common,  and  when  ulceration  of  the  growth  has  gone  far,  considerable 
hiemorrhage^  may  occur. 

Cancerous  cachexia  is  sometimes  absent  throughout ;  particularly  in 
intrinsic  cases,  owing  to  the  arrangement  of  the  lymphatics  to  which 
attention  has  already  been  drawn :  but  when  the  growth  has  spread  to 
the  pharynx  the  characteristic  cachectic  aspect  is  seldom  long  delayed. 
In  large  ulcerating  growths,  especially  when  extending  int-o  the  ri^sophagus, 
the  constant  difficulty  in  deglutition  may  result  in  ra[>id  wasting  and  loss 
of  strength.  Moreover,  when  the  pharynx  is  involved,  the  lymphatic 
glands  beneath  the  ster  no -mastoid  and  the  posterior  cervical  glandu 
become  enlarged. 
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Signs, — Malignant  disease  of  the  larynx,  in  its  earlier  stages,  may 
appear,  on  the  vocal  cords  as  (i.)  a  single  unilateral  congestion  ;  (ii.)  a 
diffuse  infiltrating  growth,  with  a  red,  uneven  surface  ;  (iii.)  a  white,  dirty 
white  or  reddish  gray,  broad-based,  rarely  pedunculated,  semicircular  or 
oblong  wart,  generally  single  and  bearing  a  resemblance  to  a  benign 
papilloma  or  fibroma;  (iv.)  an  uneven  fringe-like  outgrowth  from  the 
cord.  On  the  ventricular  bands  or  arytaeno-epiglottic  folds  and  other 
parts  of  the  larynx  it  may  appear  as  a  definite  tumour,  or  as  a  deep 
grayish  pink  infiltration  with  a  coarsely  mammillated  or  uneven  surface. 
Epiglottic  growths  are  frequently  more  of  a  grayish  or  whitish  pink,  and 
may  look  almost  fibrous  in  texture,  but  with  uneven  siu^ace. 

The  disease  may  progress  very  slowly  indeed  at  first,  so  that,  even 
after  the  detection  of  a  definite  "wart,"  no  appreciable  alteration  in  size 
may  have  taken  place  after  an  interval  of  three  or  four  months  ;  on  the 
other  hand,  rapid  increase  in  size  and  early  implication  of  neighbouring 
portions  of  the  larynx  is  the  more  usual  course,  and  points  to  malignity, 
especially  if  a  growth  which  originally  occupied  the  middle  or  posterior 
part  of  a  vocal  cord  extends  towards  the  arytenoid  cartilages  and 
posterior  wall  of  the  larynx.  As  the  growth  progresses  it  tends  to 
ulcerate,  at  first  superficially  ;  and  it  readily  bleeds.  But  deep  ulceration 
is  seldom  long  delayed  :  the  floor  of  the  ulcer  is  then  covered  with  foul 
grayish  muco-pus  and  debris  tinged  with  blood.  As  the  growth  and 
ulceration  extend,  the  cartilages  often  become  involved ;  and  a  secondary 
perichondritis,  which  may  proceed  to  suppuration  and  exfoliation  of 
cartilages,  not  infrequently  complicates  the  disease  and  may  quite 
obscure  its  objective  symptoms. 

Sarcoma  generally  originates  in  the  ventricular  bands  or  epiglottis,  or 
as  an  ill-defined,  infiltrating  growth  the  primary  seat  of  which  cannot 
be  ascertained.  The  growth,  if  defined,  is  smooth,  globular,  an<l  semi- 
translucent  ;  hut  it  may  take  the  form  of  a  grayish  pink  infiltniting 
tumefaction,  with  smooth  but  uneven  surface.  The  rapidity  with  whic.i 
it  extends  varies  greatly  in  difl\jrent  cases. 

The  patient  very  rarely  lives  more  than  three  years  after  the  appear- 
ance of  malignant  disease  of  the  larynx,  if,  that  is,  it  be  left  to  run  its 
ordinary  course ;  usually,  indeed,  the  duration  of  life  is  considerably 
shorter.  AVith  advancing  weakness  and  emaciation,  and  sometimes  in  a 
general  cachectic  condition,  the  patient  sinks  and  dies ;  in  many  cases 
he  is  carried  off  by  some  intercurrent  affection,  such  as  bronchitis  and 
congestion  of  the  lungs,  or  by  "foreign  Ixxly  pneumonia,"  due  to  the 
escape  of  particles  of  food  or  secretion  through  the  distorted  glottis  into 
the  lower  air-passages. 

Diagnods. — The  chief  points  which  should  attract  our  attcnt'on  in 
cases  of  early  malignant  disease  of  the  larynx  are  the  age  of  the  pationt, 
the  symptoms,  especially  that  of  hoarseness  coming  on  without  an  obvious 
cause,  the  laryngoscopic  appearances,  the  absence  of  general  symptoms 
pointing  to  phthisis,  syphilis,  or  gout  (which,  of  course,  do  not  exclude  a 
concomitant  cancer  of  the  larynx),  and — where  possible — the  histological 
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^■ifearactcr  of  portions  of  any  growth  removed  lor  diagnostic  purposee, 
^B*he  affections  with  which  laryngeal  csxri'inoma  is  most  likely  to  be  con- 
^■Dunded  aro  inllitmmatory  diseases,  laryogeal  jwilsies,  syjihilis,  tnberciilosiS| 
^^lipU3j  gout,  benign  growths,  pachyderniia  laryngis,  and  perichondritis. 

In   those   cases  whore  nmlignant  disease  first  manifests   itself   as  a 
diffuse  hjpersemia,  it  is  distinguished  from  chronic  laryngitis  by  \i^  being 
unilateral;    this   cbvractcr  in    itself    would    suggest    to  an    experienced 
laryngologist  the  beginning  of  some  serious  affeetion,  such  as  carcinoma, 
tuberculosis,  or  syphilis, 
^^       After  a  tsrae  in  most  cases  increasing  heaviness  in  the  mo%"ements  of 
Htho  diseasetl  vocal  cord  will  be  observed,  which,  taken  in  conjunction 
^Kwith  the  accompanying  circumstances,  the  age  of  the  patient,  abnormal 
^■•ensatioTis  or  pain,  and  sensitiveness  to  pressure  on  the  involved  siile,  is  a 
^Jvery  suspicious  symptom  ;  and,  in  those  cases  in  which  it  is  present,  it  very 
usefully  serves  to  distinguish  malignant  growths  from  benign  neophasms 
^and  pachydermia  verrncosfi.     Sometimes  this  sluggishness  of  movement 
^■JB  seen  at  a  very  early  stage  of  the  disease,  when  the  growth  may  be 
~^Tio  larger  than  a  pea.     If  this  sign  bo  absent  from  a  case  in  which  almost 
the  entire  vocal  cord  appears  to  be  embedded  in  a  papilloma- like  mass, 
and  in  which  age  and  other  symptoms  jjoiiit  towards  malignancy,  it  is 
well  to  remember  that  the  growth  may  have  arisen  from  the  ventricle  of 
Morgagni ;  an  origin  which  would  exiilain  the  absence  of  this  valuable 
sign.      The  growth,   whether   pedunculated   or  sessile,  is  generally  sur- 
rounded by  a  €ircumscril>ed,  diffused,  dirty  pink  hypenemia,  which  is 
often  in  striking  contnist  with  the  whiteness  of  the  remainder  of  the 
cord  and  of  the  healthy  one.      8uch  growths  may  start  from  any  part  of 
the  vocal  cord,  but — in  contrast  to  the  usual  seat  of  benign  papilloma — 
are  very  apt  to  originate  from  the  middle  or  posterior  thirds  of  the  voral 
oorrl,  a  site  M-hieh  when  seen  in  patients  over  fifty  years  of  age  should 
always  suggest  grave  sus[)icions.     In  colour  they  vary  from  an  almost 
chalky  white  to  a  pink  or  dusky  red ;  and  their  surface  may  lie  either 
smooth  or  granular,  or  mjimmilJated.      In  a  case  observed  by  one  of  us 
(F.    S.),    the    surface,    its   white  colour  apart,   could   best  he   compared 
t4>  a  newlj'cut  grass  lawn ;  in  another  the  appearances  were  those  of  a 
pedunculated  angioma. 

In  other  eases,  again,  the  neoplasm  is  almost  indistinguishable  from  a 
benign  papilloma  ;  yet  a  particularly  fine  branching  of  the  individual 
papiilee,  or  the  embedding  of  an  entire  vocal  cord  in  a  gniyish  white  or 
reddish  papilloma-like  mass,  or  the  appeanince  of  a  fringy  pipillomatous 
edge  along  its  entire  length,  especially  if  one  or  more  of  these  signs  1>e 
observed  in  an  elderly  pitient,  will  put  the  experienced  observer  on  his 
guard.  If,  after  removal  of  an  apparently  l>enign  growth,  nxpid  recurrence 
take  place — especially  if  the  recurring  neoplasm  be  covereii  with  an 
abundant  growth  of  vegetations' — or  if  the  wound  left  by  the  removal  of 
the  whole  or  a  portion  of  the  growth  fail  to  heal  and  present  a  sloughing, 
unhealthy  aspect,  malignancy  should  be  strongly  suspected.  WTien  the 
growth  i«i  larger  in  size  the  diagnosis  is,  of  coui-sej  much  easier.     Large 
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malignant  growths  would  be  distinguished  from  benign  oi*«  bf 
early  iilccriition  and  tendency  to  UetMl.      A  gumina  appoun  »  i  hcys, 
smooth,    red    tumefaction ;   and    when  it  begins    to   uleermtc  it  bmb 
down    and    very    rapidly   disintegratea    from    the    centre    luinnli  tk 
periphery,    so  that   a  characteristic   crater  like   syphilitic   ulcer  mill. 
Syphtlitie  ukenition  is  u^mdly  easily  distingiiisht^^l  from  miiligiiaiil  bj  ioi 
relative  painlessness  and  its  rapid  extension  ;   soaietimefl^  howeiw^  tk 
differential  diagnosis  may  present  considera>dc   difficulties  mud  i  BmI 
decision  may  only  be   possible  after  long  ol>servation  awl  th«  tml  i 
iodide  of  j>ot^ssinm.     Tuberculous  disease  of   the  larynx  is 
by  au  aineniic  appearance  of  the  nuicons  membrane,  while  tlie 
ulct*rs   are  su|jerticial,    often    midtiple,    '*  mouse  -  nibbled  **   at  tW 
difficult  to  define  from  the  surrounding  pale  gi'ay  inftltration,  and 
with  pale  grayish  white  debris.     These  ulcers  tend  to  spread  stovlj  ad 
superficially  rather  than  deeply.     The  concomitant  pulmon--^-    ^ -^^  !ur¥! 
bacteriologic^il  investigation  will  help  to  solve  diagnostic  \h  lui 

it  mii?^t  \}^  remembered  that  laryngeal  cancer  may  coexist  wiUi  ^tuUmiiarj 
tuberculosis. 

Definite  malignant  growths  on  parts  of  the  larynx  other  tkia  di 
vocal  cords  present  eimilar  features;  while  the  geuend  sulvuMMi 
infiltrationj  gradually  involving  various  laryngeal  stnicturoft,  coulil  i«lf 
be  mistaken  Uw  a  sign  of  |>crichondritis  from  causes  other  than  maligiiafil 

The  posterior  third  uf  the  vocal  cords  and  the  intcrar\'t»niiid 
are  practically  never  the  seat  of  benign  gi*»>wth8  ;  but 
regions  in  which  Virchow's  pachydermia  veiiueosa  is  m 
developed.  The  free  movements  of  the  vocal  cords  in  the  bist-fisiHil 
disease,  the  crateriforra  depression  on  the  summit  of  the  tqmAcfing 
which  forms  in  later  stages  of  pachydei^iiii,  the  relatively  !<*»  pmoomKi4 
hoarseness,  and  especially  a  history  of  chronic  aleohoIi>iu^  are  ttroi^pQiiiti 
in  the  diagnosis  of  these  excrescences,  which,  moreover^  pnrtknlll^  • 
more  advanced  stiiges^  tend  to  become  bilateral. 

It  is  a  very  good  practical  rule,  in  all  cases  of  suspected  waS^pnA 
disease,  to  administer  iodide  of  ]x»tassium  for  a  while,  even  i»iicti  tliiereii 
no  history  of  sypliilis,  in  ten-grain  doses  at  first,  rapidly  iticreawd  t« 
thirty  grains,  three  times  a  day.  But  we  would  again  draw  attentioo  W 
the  fact  that  mere  subjective  improvement  after  fidministratioD  of  tlm 
drug  is  not  to  be  trusted  ;  for  patients,  undoubtedly  suffering  fiwn 
malifjrnant  disea.se,  often  declare  themselves  bett<?r  aft^r  iaki^  lit 
iodide ;  we  must,  therefore,  be  guided  by  the  changes  in  the 
growth  or  infiltration. 

Finally,  the  viibie  of  a  microscopical  examination  of  a  removed 
ment  of  a  sus|>ected  growth  lias  to  be  considered.  When  thin 
to  a  competent  jiathologiist  positive  and  uimiistakalile  cvidrrjrt*  «*f  & 
malignancy  of  the  growth — as  in  cases  of  8<|uamous- celled  cuxnoons 
(epithelioma) — there  is,  of  course,  no  room  for  doubt  as  to  its  cliaracltf ; 
but  we  Cjinuot  too  strongly  emphasise  the  importance  of  remembifii^ 
that  a  mere  negative  verdict  of  the  pathologist  niu^t  not  ©et  aside 


DISEASES  OF  THE  LARYNX  %B 

apprehensions  otherwise  well  foimded  The  pns^s^ibility  of  the  growth 
beiiig  of  a  mixed  chaiacter,  or  a  paf>illoiiiatoud  surfiice  growing  frora  a 
ttiiilignjint  Uisis,  might  always  to  he  remeniliered.  In  short,  microscopie 
examin;itiun  of  fragments  removed  intra-kryngeally  is  a  vahmble  hot  not 
an  infallible  aid  to  diagnosis.  Every  portion  of  the  removed  fragment 
eUotild  be  cut  into  sections  and  each  one  carefully  inspected  ;  and  if  the 
examination  reveal  no  characters  of  mahgnancy  a  furt*her  and  deeper 
portiun  shuuid  be  reraove^l  if  the  clinical  appearances  suggest  any  manner 
of  suspicion  as  to  its  nature.  Hovveverj  there  are  but  tt^o  many  cases  in 
which  the  diseiiso  appciirs  in  the  form  of  a  general  smooth  infiltration 
from  which  it  is  almost  impossil>le,  intradaryngeally,  to  remove  portions 
for  mieroscopic  investigation.  In  such  cases  the  cliidcal  observer  must 
have  the  courage  to  form  a  definite  diagnosis  from  clinical  signs  only. 

Prognosis, — The  prognosis  varies  enormously  according  to  (a)  the 
original  situation  of  the  growth  ;  {ff}  the  stage  and  extent  of  the  disease 
at  the  time  at  which  the  patieni  comes  under  observation  ;  (t)  the 
patient's  age  and  general  health.  Although  a  small  intrinsic  malignant 
growth  in  an  otherwise  healthy  middteaged  patient  allows  of  a  much 
better  prognosis  (provided  that  immediate  radical  openition  be  consented 
to),  than  was  considered  iwssihle  a  few  years  ago,  the  outlook  in  ciiscB 
of  extrinsic  or  very  extensive  intrinsic  growth  in  very  old  patients,  or  in 
those  whose  general  health  has  suBered  from  other  causes,  is  still  extremely 
grave. 

The  treaimeni  may  be  considered  under  two  headings,  radical  and 
iralliiitive. 

The  radical  treatment  of  malignant  disease  of  the  larynx  may  be  said 
to  have  undergone  a  complete  transformation  within  the  last  few  years ; 
for  whereas  attempts  to  extirpate  the  disease  were  so  disastrous  that 
they  were  rarely  considered  justifiable,  the  experiences  of  one  of  us  (F.  S.), 
who  has  been  fortunate  in  having  exceptional  opportunities  of  treating 
malignant  laryngeal  growths  surgically,  and  those  of  Mr.  Butlin  likewise, 
have  yielded  results  which,  when  we  rememl>er  the  inevitable  and  sf>eedy 
end  of  all  such  neoplasms  when  left  to  their  natural  course,  are  most 
gratifying.  Taking  as  the  basis  of  our  remarks  Semon's  series  of  103 
cases  seen  in  private  practice  between  1878  and  1894,  we  find  that  of 
13  cases  in  which  radicid  operations  were  undertaken  no  less  than  7 
ended  in  recovery,  a  percentage,  that  is,  of  58*3  of  the  pitients  saved 
from  a  death  otherwise  inevitable.^  In  two  of  the  fattd  cases  death 
wsis  due  to  preventcible  complications  not  connected  with  the  opera- 
tion ;  otherwise  the  successful  result  might  have  been  brought  as  high 
as  66 '4  per  cent.  This  gross  result  becomes  even  more  importiint 
when  the  question  of  recurrence  is  considered.  Hitherto  it  kis  been 
almost  universally  believed  that  even  if  radical  operations  in  maligtuint 
disease  be  for  the  moment  successful,  a  recurrence  of  disease  within  a  com- 

1  SiiKie  tlie  above  was  wnttea  I  Lave  performed  fonr  raore  tbyrotonii«»s  for  malignant 
rtiiease  of  larytix,  all  of  whkli  wt-re  sucee,*yifiU,  The  perc«utage  of  recovery  in  my  16  easefti 
therefore,  now  is  uhout  69  per  cent ! — F.  S. 
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paratively  short  time  is  an  almost  unuvoidable  contingewcy.  IW  » 
suk3  in  the  above-mentioneil  cases  give  the  most  emphade  denkl  to  tls 
belief,  for  the  duration  of  life  in  the  o|X!ratcd  cases  was  isrmBjT] 
years  (patient  dying  of  heart  rlisenseX  6  years,*  4  yearft^  3  jeftn^  2  jisr% 
Ij  year,  the  last  four  patients  being  alive  and  irell  and  frw  fnn 
recurrence.  In  the  seventh  ease,  in  which  rcciuTeiice  appesned  to  bi 
threatening  when  one  of  us  last  saw  the  patient,  siilisequent  examii 
Dr.  Hicks  of  Madeiiu  informs  us,  did  not  prove  this  s'  i     Tks 

died  suddenly  ten  months  after  the  operation.      At  ^^'V^  * 

walled  abscess  was  found  in  front  and  extending  t<»  the  left  of  tbs 
This  had  caused  the  dyspnoea  and  dysphagia  from  which  be  haJ  Ims 
suOering  during  the  last  few  months  of  his  life,  and  which  had  giYca  tm 
to  the  suspicion  of  recurrence. 

Equally  pleasing  and  surprising  are  the  results  from  the  phoiiataij 
point  of  view,  the  voice  in  all  cases  being  fair  and  in  some  sIms 
normal ;  although  the  whole  of  one  side  of  the  soft  parts  of  the  kljnx 
had  been  removed. 

It  is  when  we  come  to  the  selection  of  cases  which  are  sidtaUs  for 
operative  treatment  that  we  see  the  necessity  for  eniphastsmg  tk 
importance  of  recognising  the  early  symptoms  of  malignant  disesM ot tkij 
larynx.  Only  in  a  very  few  exceptionally  favourable 
undertitke  radical  operations  with  any  chance  of  success  if  the  dxsnstli 
not  strictly  intrinsic  in  its  limiutions.  As  regards  the  nuAn  ol  Ai 
operative  procedure,  a  few  cases  of  successful  extirpation  thnnigli  the 
mouth  are  recorded  ;  but  in  early  cases  of  intrinsic  cancer  this  oooM  W 
very  rarely  attempted  with  any  prospect  of  success ;  nor  even  ii»  Rui 
cases  could  we  recommend  the  intra-laryngejil  operation  when  w«  emisidir 
the  infiltrating  chai'HCter  of  malignant  growth,  and  the  fact,  procUinaii 
years  ago  by  one  of  us  (F.  S.);  and  since  corroborated  by  many  observB^ 
that  when  the  larynx:  is  opened  the  disease  is  almost  always  fcimd  to  W 
much  more  extensive  than  was  apparent  on  laryngoscofitc  ciPimioalitiiL 
Thyrotomy,  or  subhyoid  pharyngotomy,  with  removal  of  tbe  growib  hf 
excision  and  partial  laryngectomy,  offers  the  best  chance  ol  geiliag  rid  if 
the  whole  disease. 

The  methods  of  |>erfonning  these  operations,  and  of  carrying  oaf  At 
after-treatment,  are  beyond  the  scope  of  this  work  ;  for  their  full  lUticyip 
tion  the  reader  is  referred  to  a  paper  published  by  one  of  us  (F.  Sw)  ta 
1894  (21). 

Subhyoid  pharyngotomy  ap|>ears  to  be  the  most  suitabla  proosdnii 
for  remontjg  growths  of  the  epiglottis  and  arytaeno-epigloUic  fokta, 

Concerning  the  technique  of  tc^tal  extirpation  of  the  larynx  aiid  i!i 
after-treatment  we  must  refer  the  reader  to  the  text-lKXjks  of  surgery. 

Ftdlkttm  fommres, — In  cases  which  are  unsuited  for  radical 
we  have  to  rely  on  maintaining  the  patient's  general  health  and 
by  suitable  tonic  remedies,  food  and  rest     If  sHidlowing  b^  painful^  Iks 

'  Thi<^  pntiuDt  h&n  since  diiKl  from  an  acuta  ftbdoroinm] 
odgiiuil  luryngbal  aHuctiou. — F.  S^ 
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food  should  be  soft  and  bland :  it  is  not  well  to  urge  patients  to  go  on 
taking  sulid  fuod  \v\\vi\  tho  local  piim  and  irritation  are  increased  thereby. 
With  the  supt*rvoiitioii  of  respinit^^jry  obstruction,  tracheotomy  should 
be  performed.  Life  may  he  prolonged  a  good  many  tiionths  in  some  cases 
by  this  operation,  if  the  latter  l>e  not  too  long  postpemcd  ;  and  in  many 
patients  there  la  a  eonsideraljle  improvement  m  other  symptoms  besides 
the  dyspuwa.  The  low  opemtion  is  preferable  to  the  higli,  as  the  growth 
may  spread  down  so  as  entirely  to  surround  the  tube.  When  nicemtion 
has  occurred,  the  use  of  antiseptic  applications  containing  morphine  ia 
called  for. 

Laryngeal  Necroses, ^ — (I.)  Motor  Neuroses 

Introductory  Remarks.— Whilst  the  vagiis  nerve  by  its  superior 
laryngerd  branch  supplies  sensation  to  the  larynx  on  each  aide,  and  is  tho 
motor  nerve  to  the  cneo-thyroid  muscle,  the  recurrent  laryngeal  branches 
of  the  vagi  supply  motor  innervation  Uy  all  the  other  intrinsic  muscles  of 
the  larynx*  Hitherto  the  generally  accepted  view  has  been  that  the 
fibres  of  the  recurrent  laryngeal  nerve  are  ultimately  derived  fronj  the 
spinal  accessory  nerve  through  its  eommuniciition  with  the  vagus  before 
it  leaves  the  cranial  cavity.  According  to  the  experiments  of  Grahower, 
Grossmann,  and  Walter  Spencer,  however,  the  reeunent  nerve  is  derived 
from  the  vagus  and  not  from  the  spinal  accessory.  This  question  ia 
still  an  open  one,  and  as  yet  we  cannot  give  nnqiialified  adherence  to 
Grabo\ver*s  statements.  Moreover,  his  explanation  of  the  cases  in  which 
imralysis  of  one  vocal  cord  is  associated  with  panilysis  of  the  same  side 
of  the  soft  palate,  of  the  tongue,  aiul  often  also  of  the  corresponding  sterno- 
raastoid  and  trapezius  muscles — ^an  a^isociatioii  which  so  clearly  points  to 
a  nuclear  lesion  of  the  spinal  accessory — has  not  quite  satisfied  us. 

Exners  experiments  on  rabbits  lead  him  to  the  conclusion  that  tho 
thyro-arytienoideus  internus  is  supplied  hy  the  superior  htryngeal  as  viell 
as  by  the  recurrent,  the  thyro-arytsenoideus  extenms  by  the  superior 
and  recurrent  on  each  side,  and  the  crico-arytnenoidei  laterales  ami  postici 
by  fibres  from  the  superior  and  recurrent  laryngesd  nerves  ;  while  the 
depressors  of  the  epiglottis  are  innervated  by  the  superior  laryngeal.  It 
must  be  remarked,  however,  that  clinical  evidence  is  not  in  accord  with 
Exner's  views  ;  and  it  ia  imposBible  m  yet  to  regard  them  as  a  correct 
representation  of  the  motor  innervation  in  man. 

The  experiments  of  Semon  and  Horsley,  corroborating  Krause's 
investigations,  demonstrated  that  there  is  in  en  eh  cerebnd  hemisphere  a 
bilateral  cortical  centre  for  adiluction  of  the  vocal  eonls  (as  in  phonation) ; 
and  that  in  the  left  hemis|>here  this  centre  corresponds  with  the  speech 
centre,  which  in  man  lies  in  the  anterior  portion  of  the  lower  extremity  of 
the  ascending  frontal  convolution.  Irriution  or  stimulation  of  either 
centre  will  procbice  bilateral  adduction  of  the  vocal  cords,  that  is, 
spasm  of  the  glottis ;  whilst  destruction  of  one  centre  proiUices  no 
corresponding  paralysis  so  long  as  the  other  is  intact.     Thus  in  motor 
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aphiis'a  the  vocal  cords  are  not  afTected  ;  and  a  iinilatonU  cortacil 
has  never  h€cn  proved  to  cause  uuilatei-al  pjinUysia  of  the  oppottte  vtaL  | 
cord,  although   French  observers  (Garel,  Dor,  Iiaugt\   Deji^iMj)  ftrn^ 
main  tain   that  this   is  possible ;    indeed  they   allege    that    it    ha*  Ikaea 
observed.     It  is  inipossible  here  to  enter  more  fully  upon  this  hodj-delnlAi 
question  ;  a  J  id  we  must  refer  those  interested  in  it  to  a  pttper 
by  one  of  us  (F.  S.),  in  which  it  is  fully  diacusse*!  <22)- 

Semon  aiid  Mors  ley  found  a  centre  for  abduction  of  the  vtjcjJ  k 
the  cat  Ij'ing  close  to  the  border  of  the  olfactory  (rhinal)  sulcttt: 
abductor  centre  was  found  by  these  observers  in  any  of  the  otbt^r 
of  animals  experimented  uj>on,  although  the  existence  of  such  a  cenlns  in 
the  cortex  was  almost  certain  from  their  discovery  of  si  spot  in  «vi 
internal  capsule,  excitation  of  which  gave  rise  to  liilateiul  ahdncbcvD  <rf  tb# 
cords.  More  recently,  however^  Dn  Risien  Kussell  h;id  di^coTitdoottiBl 
centres  for  abduction  in  the  dog  also,  which  on  unilateral  excitation  {i^ 
duce  bilateral  abluctjon  of  the  cords;  if,  that  is,  the  more  powerful  abdidor 
movements  have  been  to  a  certain  extent  ab<jlished  by  previous  JMsntiuOflf 
the  abductor  lil^res  in  the  recurrent  kryngeal  nerve  of  one  side,  AMft- 
tion  of  the  vocal  coitis  was  obtained  from  the  anterior  conjposife  |;ynii 
just  in  front  of  and  below  the  adductor  centre,  and  therefore  m  Ittttt  in 
front  of  and  below  the  anterior  extremity  of  the  coronal  salciUk 

In  further  exploring  the  cortex  Risien  liUBsell  found  that  on  thi 
anteriiir  composite  gyrus,  below  the  abduct>or  centre,  thore  exists  a  fuco^ 
excitation  of  which  results  in  M'hat  is  described  iis  a  clonic  abductor  cfled 
on  the  eoixis ;  in  this  action  the  cords  were  first  Inoughi  inio  a  pcwiMi 
of  moderate  adduction  which  was  followed  by  rapid  abort  tKhami^fio 
excursions 

On  passing  within  the  confines  of  3pencer*s  artsa  for  arrest  of  mqm- 
tion,  it  was  found  that  in  tlie  periphenil  pairls  of  this  area  there  fnl 
three  foci,  excitation  of  which  affects  the  cords  in  different  ways.  Tl* 
most  anterior  of  these  foci  is  responsible  for  arrest  of  the  cur\b  in  adliu^ 
tion  ;  tkit  is,  in  the  expiratory  stfige  of  their  excursion.  Excitation  of  t^ 
focus  behind  this,  corresponding  prol*ably  to  Horsley  and  Semon  a  abductor 
centre  in  the  cat,  is  followed  by  arrest  of  the  coixls  in  abduction,  that  », 
in  their  inspiratory  position  ;  while  stimulation  of  the  mo^t  pofiic-nur 
focus,  which  is  situated  about  the  junction  of  the  anterior  coinpcisiie  ami 
anterior  sylvian  convolutions,  results  in  intensificjition  with  ae(!el6tmdoii 
of  the  movements  of  the  cords.  £xci tuition  of  Mr.  Spencer's  chief  fvcoi 
for  arrest  of  respiration  on  the  olfactory  lobe  resulted  in  arrest  ol  lbs 
cords  in  the  ptDsition  they  occupy  during  expiration  in  dogs^  and  in  tbi 
position  they  occupy  during  inspiration  in  cats. 

In  no  instjince  in  the  whole  of  the  experiments  of  S«iiu»i  ttd 
Horsley,  and  Kisicn  Kussell,  was  there  any  indication  of  unilateral  repre- 
sentation of  the  cords  ;  on  the  conti-ary,  excitation  of  the  centre  ooeitbsr 
Bide  produced  an  equal  alxluction  effect  on  both  cords  alike*  Th«  asEpcffv 
mental  evidence  on  this  point  Wiis  corrol>orati?d  l»y  a  remark  ;'  '  ^  dL 
Jacksoniiin  epilepsy  observed  by  one  of  us  (\V.  W,),  in  wbicli 
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after  a  lit,  while  remairujig  pcrfeetly  intelligent,  was  the  Bubject  of  com- 
plete motor  aphasia,  being  uijuhle  to  utter  a  single  word,  although  he 
could  produce  inarticulate  sounds;  in  him  jidduction  and  alMhictiori  of 
the  vocal  cords  were  fimnrl  to  l)e  iKTfectly  normal  and  hilaterally  Qt{iu\\. 

Another  point  of  interetst  hiu^  lieen  investigated  by  liisieri  Ittisscll, 
namely,  the  inhibition  of  antagonistic  muscles  by  electrical  excitation  of 
the  cerebral  cortex,  on  the  lines  adopted  by  Professor  Sherrington  with 
regard  to  antagonistic  muscles  in  other  jjarts  of  the  bcxly.  This  was 
tested  by  first  dividing  the  fibres  in  both  recurrent  laryngeal  nerves, 
leaving  the  abluctor  fibres  intact,  and  then  exciting  the  adductur  centre 
with  strong  induced  currents ;  but  no  evidence  of  inhibition  of  the 
abductor  muscles  was  obtidned. 

Before  entering  on  the  discussion  of  the  various  forms  of  laryngeal 
motor  diisturbances,  it  will  be  well  to  refer  to  a  law  established  by  one 
of  us  (F.  S.),  namely,  that  in  all  progressive  organic  lesions  of  the 
centres  or  trunks  of  the  motor  laryngeal  nerves  the  alxluctora  of  the 
voad  corda  succumb  much  earlier  than  the  adductors  (8),  Although 
a  large  nund>er  of  such  citses  of  progressive  organic  disease  acting 
upon  the  whole  of  the  nerve -trunk  have  been  recorded,  ami  publicly 
shown,  in  which  the  abductor  muscles  had  undeigone  degeneration  and 
atrophy,  either  alone  ur  at  any  rate  more  advanced  than  in  the  adikictors, 
not  a  single  specimen  hiis  yet  been  demonstrated  which,  under  similar 
coiulitions,  exhibited  the  opposite  order  of  events  in  the  development  of 
degenemtivc  changes  in  the  individual  laryngeal  muscles :  all  attacks 
nu&de  80  far  upon  the  law  rest  exclusively  upon  clinical  observations, 
which  are  either  incomplete,  or  are  capable  of  an  interpretation  other  than 
that  adopted  by  their  authors. 

To  explain  this  ditlerence  between  the  abductor  and  adductor  muscles 
various  hypotheses  have  been  advanced.  Thus  Sir  W.  R.  Oowers  con- 
sidered it  might  be  a  consequence  of  the  advantage  at  which  the  most 
important  adductor — the  lateral  crico-arytaBuoid  muscle — works  in 
comparison  with  the  abductor  (in  so  far  as  the  former  goes  in  at  a  light 
angle,  the  latter  at  a  vtvy  acute  angle  towards  the  muscular  process 
of  the  arytfienoid  cartilage),  which  renders  the  adductors  ciipable  ui 
a  longer  resistance  to  disabling  influences  aftecting  the  whole  nerve- 
trynk,  Griitzner  appears  inclined  to  regard  the  adductors  as  belonging 
to  the  cliiss  of  '*  white,"  and  the  abductors  to  the  *' red  "  class  of  muscles; 
and  suggests  that  the  difl'erenco  in  the  muscles  accounts  for  the  dift'erence 
in  susceptibility  to  degenerative  processes.  Krause^s  suggestion  is  that 
the  j>athologiciLl  process  underlying  tbe  median  position  assumed  by  the 
voc<*il  cords,  under  the  conditions  now  referred  to,  does  not  consist  in  a 
primary  paralysis  of  the  abiluctor  mtiscles  folkiwed  by  a  paralytic  contrac- 
ture of  the  antagonists,  but  of  a  primary  neuro{i;iihic  contracture  of  all  the 
muflcles  supplied  by  the  recurrent,  with  preponderance  of  the  adductors. 
He  attempted  to  imitjite  ex  penmen  tally  the  pathologi<'al  process  upon 
which  (luring  life  the  median  position  of  the  vocal  cords  most  frequently 
depends — namely,  the  ivressure  of  a  tumour  upon  the  motor  nerves  of  the 


larynx — by  fixing  a  piece  of  cork  to  the  previously  isolated  mmiTcni  biji- 
geal  ucrvi's,  which  were  then  replaced  After  a  few  hours  be inl otennd 
slight  \il>i-atory  twitching.s,  afterwards  a  somewbat  ttemponrf  mttSm 
ptxsition,  and  after  about  twenty-four  hours  a  penxument  mocUui  pastaitt. 
This  median  position  persisted  without  any  change  for  two  or  tfcw 
days,  when  it  passed  over  into  complete  palsy*  If  the  same  expcfwH 
be  perforniod  oti  the  pneumog;istric  nerve  (it  deservea  special  meiitioa  tin 
Krause  always  opei-atcd  on  both  sides),  the  vocal  cords  pcrttaiMillf 
assume  the  quiet  position  of  expimtioii. 

Bub  i[L  his  explanation  Krause  did  not  distin^il&h  bet^reen  the  mUb 
and  intense  irritation  he  bad  experimentally  produced,  and  iheilovMl 
gradual  increjise  of  i  rri tation  by  chrotiic  pathological  proceeeea.  Tke  medka 
position  produce<l  by  him  was  probably  correctly  interpreted  aa en  trntiCn« 
phenomenon  ;  and  we  do  not  deny  that  in  a  few  human  caaee  of  acsii 
character  a  neuropithic  median  p<Ksition  of  the  vocal  cord  anyWdi 
similar  nature.  But  in  the  enormous  majority  of  cases  in  miaario'r 
destruction  of  the  nerve  takes  place,  in  which  alterations  of  prceiQr«,40d 
with  them  irritative  phenomena,  can  no  doubt  occur,  though  they  art  fffx 
frequently  absent ;  and  even  in  caso-s  of  the  former  kind  the  cnecMirTtMni 
muscles  succumb  first.  Krause  fell  into  a  self-contradiction  %»heiitziC0^ 
preting  the  atrophy  of  these  muscles,  as  "atrophy  *In<»  to  inacuritf  *; 
since,  according  to  hh  hypothesis,  all  the  muscles  su|  mcmrait 

laryngeal,  and  therefore  also  the  abductor,  were  s\\[  ^  iubi  to  k 

in  a  state  of  chronic  irritation  :  moreover^  in  cases  of  slow 
nerves  in  other  parts  of  the  body — such  as  pressure  on  the  facial  i 
on  the  brachial  plexus^  as  in  crutch-paralysis — ^we  do  not  find  cwit 
(that  is,  acti\'e  primary  muscular  contracture  as  distinguisheci  from  i 
ary  paralytic  cijntracture),  but  fjaralysis.  Further,  from  Sentoe  amI 
Horsley's  experinients  on  different  species  of  animals  it  appears  that('«)tl(£ 
abductors  are  the  first  of  all  the  laryngeal  muscles  proper  to  loeo  ihcr 
excitability  after  death  ;  and  (/^)  that,  when  an  animal  is  killed  a  Wfirkahcf 
thrusting  a  thread  saturated  with  chromic  acid  solution  through  a  fteoh 
rent  nerve,  the  corresptvnding  |xxsterior  crico-arytienoid  muscle  te  theinlto 
lose  its  excitability.  Again,  Kisien  Kusscll  has  also  shown  (a)  ihil  tb 
abductor  amiad<bictor  fibres  in  the  recurrent  laryngeal  ner%^e  mrrcJIffrtri 
into  several  Imndles,  the  one  distinct  from  the  other,  and  each  preserrtng 
an  independent  cotirse  throughout  the  nerve-tnmk  to  ita  tenninaiiOfi  in  ike 
muscle  or  muscles  which  it  supplies  with  motor  innen'atlou  ;  (fit)  tial 
when  the  abductor  ami  adcluctor  fibres  are  exposed  in  the  Hviiig  Momd 
to  the  drying  influence  of  air  under  exactly  similar  circa miitajice^  thi 
abductor  fibres  l*ise  their  power  of  conducting  electric;d  iniptdaee  very 
much  more  rajiidly  than  the  adductors  ;  in  other  words»  thai  ihej  Ml 
more  prone  to  succnndi  than  are  the  adductors.  Moreover^  the  fact^  fre- 
quently observed,  that  in  certain  chronic  central  nerve  afTrctionis— «adi 
us  tabes  dorsalis — pndysis  of  the  internal  tensors  of  the  vocal  conis  (the 
thyro-aryta'noidei  interni)  occurs  with  the  vocal  cords  in  the  middkl  Iom^ 
proves  that  the  latter  condition  is  due  to  primary  paral^*^  cil  ihedb^ 
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b4luctorS|  antl  not  to  primary  neuropathic  contracture.  Finally,  the  co- 
existence of  other  undoul>ted  palsies  with  median  position  of  otie  or  Ijotlj 
%'0<;4l1  cords,  nil  of  which  lesions  ute  due  to  on*3  and  the  same  cause,  audi 

^as  cerebral  syphilis,  renders  it  more  than  improlmblc  that  the  laryngeal 
condition  under  such  circumsUnees  should  l>e  an  irritative  jdietiomenon. 

I  Nor  are  we  any  longer  quite  in  tho  dark  as  to  the  cause  of  the 
lialjility  of  the  abdnctors  to  succumb.  The  fact  diijcovertd  l»y  H<jop<jr, 
and  corruhonited  and  explained  Ivy  Ilorsley  and  Semon,  that  ether  lias  a 
peripheral  and  diflerential  olfeet  upon  the  laryn^Ctil  muscles  which  can 
be  prodiaced  only  by  means  of  the  circulation,  the  fact  that  the  aliJuctor 
muscles  die  sooner  than  the  adductors,  and  the  fact,  demonstrated  by  B* 
Friinkel  and  Gad,  that  gradual  cooling  of  the  recurront  laryngejd  nerve 
paralyses  the  crico-arytienoideus  posticus  sooner  than  the  glottis-closers — 
all  these  facts,  taken  together  with  tlie  clinical  and  pat hologico  anatomical 
experiences  concerning  the  earlier  destruction  of  the  abductors  in  prugT'css- 
ive  organic  lesions,  imply  that  there  is  a  positive  difference  in  the  biological 
composition  of  the  laryngeal  muscles  and  nerve-endings ;  whilst  ihe  fact 
that  in  central  (bulbar)  organic  alTcctions  also,  such  as  tabes,  the  cell 
groups  of  the  aMuctors  succumb  earlier  than  those  of  ihe  adductors, 
points  to  the  probability  that  there  are  similar  differentiations  in  the 
ne I've  nuclei  themselves.  The  phenomenon,  hitherto  obscure,  thus  finds  its 
explanation  in  biological  dilTerences  hetw-een  the  components  of  the 
laryngeal  nerves  and  muscles.  This  constitutes  an  addition  to  our  know- 
ledge of  the  nervous  morphology,  but  does  not  necessit^ite  a  revolutionary 
postulate  such  as  is  involved  in  the  contracture  hypothesis,  namely,  that 
the  motor  laryngeal  apparatus  possesses  a  pathology  peculiar  to  itself. 
"We  formerly  knew  that  differences  existed  as  regards  the  irritabih'ty  and 
power  of  resistance  of  the  sensory  and  of  the  motor  nerves,  hut  we 
assumed  complete  equality  among  motor  nerves.  Now  we  have  also  learnt 
that  differences  of  a  more  subtle  kind  exist  among  these  nerves  and  the 
physiological  conditions  of  the  muscles  they  supply  (2,  23,  24). 

SPASMnDic  AFFECTIONS, — Laryngcid  spasms  may  be  due  to  affections 
of  the  nerve-centres,  nerve- trunks,  or  single  nerve-twigs.  With  regard 
to  the  nerve-trunk  affections^  considering  that  stimulation  of  the  peri- 
phenil  end  of  the  cut  recurrent  laryngeal  nerve  (that  is,  of  all  its  fibres) 
results  in  adduction  of  the  corresponding  vocal  cord,  it  is  quite  possible 
that,  in  cases  of  so-called  "epasm  of  the  glottis"  of  peripheral  origin,  not 
the  adductors  only,  hut  also  the  abductors  may  be  in  a  state  of  spasmodic 
contraction  ;  the  former,  however,  preponderating. 

The  various  spasmodic  affections  may  he  conveniently  divided  into 
two  groups:  —  (i)  Respiratory  glottic  spasm,  and  (ii.)  Meuroscs  of  co- 
ordination. 

PiEspiRATORY  GLOTTIC  SPASM. — Lapyngismus  stridulus. — EHohgtj. — 
This  affection  is  almost  invariably  associated  witl  rickets,  and  occiu's 
chiefiy  in  children  from  six  months  to  two  years  of  agn  or  up  to  the 
eighth  or  ninth  year. 
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Wliilp  tbe  remarkablecxcitabilityof  the  nerve-centres  in  rirVinli  diy 
to  tlic  aftec^tioti,  the  spLsms  are  ohen  exciUvl  directh'  bjr  goat  nia 
irritation  in  the  alimentary  tract,  such  as  mniige^^tod  food  or  parMlei,  m 
it  may  ho  due  to  post-nasiil  adenoids,  or  to  such  soufccs  of  mtliCiii 
as  teething,  a  pendulous  epiglottis,  or  enliirgefl  bronchi;d  gUmift.  It  ■ 
sometimes  directly  brought  on  by  emotion  ;  arid  it  '\&  very  \SsjAjf  tkt 
defective  nutrition  and  conset^iicnt  irriUibility  of  the  cortical  mllaflir 
centres  may  cause  laryngismus  (Semon  and  Horsle^^).  Ttiis  woqU  iW 
explain  the  "  carpo-pedal  *'  contractions,  general  con^iilsiona*  and  m  hA, 
which  not  rarely  accompany  laryngeal  spasm  in  childrea,  and  wbidi  tk 
authors  just  named  consider  as  an  overflow  of  energy  from  \he  trntuM 
laryngeal  adductor  centre  or  centres  to  the  neighbouring  ceotra.  TV 
patients  are  often  ill-nourkhod,  unhealthy,  micrcM^ephalic  cvr  brdr(H«fkb 
children. 

Laryofj^smus  may  arise  as  a  com|ilication  of  me^isles  or  whoopiit^<OB^ 
especially  in  children  otherwise  predisjwsed  ;  and  whooping-ooaif;^  b 
particular  leaves  a  strong  dis|x>sitiou  to  laryngeal  spasm  for  8OII10 
after  its  own  disappearance. 

Sf/mptmns, — In  a  well-marked  atUick,  after  a  few  stridnlotu 
tions,  short  at  first  but  gradually  more  prolonged,  spaamodie 
the  glottis  occurs,  the  respiratory  movements  of  the  chest  and  1 
ceasing  absolutely.     The  child  presents  a  most  painful  aspect,  wiUi  tbt 
head  thrown  back,  the  neck  forward,  the  eyes  staring,  the  pupili 
tracted,  and  the  countenfince  bearing  an  ex|*ression  of  extreme  aniittr. 
first  flushed,  then  in  a  few  seconds  pallid  or  livid  ;  the  veins  of  the 
are  swollen,  and  perspiration  gathers  on  the  face.      The  glottic  spurn 
from  fifteen  seconds  to  two  minutes,  and  the  glottis   tniiy   remain  rlo*^ 
tilt  loss  of  consciousness  or  even  death  occurs.      The  attj4ck,  if  mit  fitaL 
ends  as  it  began  with  a  few  short  stridulous  inspirationjSL,  either  coiitintiOQi 
or  intermittent,  as  in  sobbing.     In  severe  cases  these  sym]  »toms  are  4^ 
companied  by  spasms  of  the  facial  muscles,  and  by  spastic,  so-c»ileti  carpo- 
pedal  contractions ;  in  these  the  thumbs  arc  turned  in  and   flexed  on  thr 
palms  and  the  fingers  closed  over  them  or  rigidly  extended  ;  the  cw|al 
joints  are  turned  inwards,  the  feet  somewhat  flexed  and   tnrn«:Hl  inwark 
[  Fifk  art.  on  **  Tetan}^  "  in  a  later  volume.]    In  some  cases  general  connt^ 
sions  supervene  on  these  phenomena.     In  the  less  severe  furms»  the  csu^ 
pedal  spasms  arc  absent  and  the  symptoms  less  pronounced,  Uu)  pamik 
often  speaking  of  the  attacks  as  "passion-fits**  or  "holding  the  bradk* 
Generally  as  soon  as  the  attack  is  over  the  child  resumes  il«  pb>y,  lai 
seems  as  well  as  ever.     These  attacks  may  occur  very  oecastoinaUjr,  or  tbf 
may  follow  one  another  in  quick  succession ;  generally  there  are  one  or 
two  attacks  daily. 

Prognosis, — In  very  severe  cases  death  from  asphyxia  is  bv  ao  iBflMB 
rare^  and  the  prognosis  should  therefore  be  guarded,  although  the  nnff^ 
mortality  of  all  cases  is  very  small.  From  a  therapeutic  sUirH]pniiit  ifci 
prognosis  is  generally  distinctly  favourable,  especially  when  thef^  m  • 
prospect  of  removing  the  underlying  cattse,  as  in  rickety  ekildron  wIm 
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feonstitute  the  vast  majority  of  the  cases  ;  yet  some  cases  are  very 
persistent,  and,  particularly  in  thosc«  which  result  from  prpfvsure  by  an 
enlarged  bronchial  gland,  the  attacks  are  li.dde  to  recur  till  the  child  has 
attained  the  age  of  eight  or  nine,  or  even  more.  In  the  '*  silent  cases" 
— those  in  which  there  is  no  inspiratory  stridor^ the  prognosis  is  especi- 
ally grave. 

The  dlafjvom  of  laryngismus  stridulus  rests  upon  the  suddenness  of 
the  attack^  the  complete  cessation  of  the  respiratory  movements  at  the 
height  of  the  attack,  the  absolutely  free  intervals,  and  the  absence  of 
symptoms  of  inflammatory  disease  in  the  larynx,  such  as  cough^  hoarseness 
or  aphonia,  fever,  and  so  forth. 

Spasm  of  the  glottis  in  adults  is  generally  a  reflex  phenomenon 
brought  alwjut  by  irritation  of  a  vagiis  or,  in  very  rare  instances,  both 
reciUTcnt  laryngeal  nerve-trunks  by  aneurysms  or  mediastinal  growths  mid 
the  like,  or  by  direct  irritation  of  the  hirynx  hy  foreign  bodies,  tiefjpksms, 
adenoid  hypertrophy  of  the  lingual  tonsil,  an  elongated  uvula,  and  so  on. 
Glottic  spasm  also  occurs  in  certain  lesions  of  the  nerve-ee ntres,  as  in  the 
laryngeal  crises  of  locomotor  ataxia,  in  hydrophobia  (in  %vbich,  according 
to  a  very  interesting  observation  made  liy  r>r.  Newton  Pitt,  the  aWuctors 
of  the  vocal  cords  only  appear  to  be  aflected  by  the  spasm),  tetany,  and 
hysteria. 

The  ^mptoms  are  UBually  much  less  severe,  though  of  the  same 
character  as  in  infants  and  children  ;  they  often  amount  to  no  more  than 
a  succession  of  stridulous  inspinitions. 

In  other  cases,  however^  the  spasm  may  be  prolonged  till  consciousness 
is  lost,  or  even  life  itself  suspended*  In  very  rare  cases,  according  to 
some  authors,  there  is  a  slight  but  constant  spasm.  In  hysteria  it  may 
occur  either  in  the  paroxysmal  or  in  the  more  continuous  form  :  in  the 
latter,  which  hfis  also  been  termed  functional  inspiratory  sptism,  the  vocal 
cords,  instead  of  separating  on  intende^l  inspiration,  approach  each  other, 
remain  together  during  the  inspirations  so  that  the  air  enters  with 
difficulty  and  stridor  through  the  narrowed  glottis,  and  only  separata  to 
8ome  extent  during  expiration, 

TrmtmenL — As  a  rule,  the  spasm  passes  off  spontaneously  after  a  few 
seconds  ;  hut  promfjt  metisures  should  be  tjiken  to  shorten  the  attack  as 
far  as  possible  by  removing  any  tight  garments,  opening  the  w^indow, 
placing  the  patient  in  the  semi -recumbent  position,  and  applying  cold  water 
to  the  face  and  head  and  smelling-salts  to  the  nostrils,  while  the  legs  and 
body  may  he  immersed  in  a  hot  bath.  If  asphyxia  be  threatening, 
tracheotomy  should  be  performed  without  delay^  followed,  if  necessary,  by 
artificial  respiration. 

The  general  treatment  depends  on  the  exciting  cause  of  the  neurosis. 
Warm  clothing,  fresh  air,  simple  diet,  and  avoiilance  of  mental  excitement 
or  hard  brain-work  are  of  lirst  importance.  Fa?cal  accumulations,  or  in- 
testinal parasites,  when  present^  must  of  course  be  removed.  Above  all,  if 
any  indications  of  rickets  arc  noted,  treatment  must  be  directed  to  overcome 
this  condition  hy  the  administration  of  cod  liver  oil,  and  especially  of  email 


doses  of  phosphorus.     Itt  strumous  children  the  eyrup  of  thi*  iodA  4 
iron  atul  cod-liver  oil  will  be  ugoful.      If  the  atUicks  recur  freyiwtly, 
ainaU  doses  of  bromule  of  |K)Uissium,  Ijclladotma*  or  chlond  wttl  uad  ts 
keep  them  off  and  render  them  less  sevore.     In  a  case  rc!cently  oliimd  I 
by  one  of  us  (F,  S.)  the  iiso  t\nce  daily  of  a  2  per  cent  spiray  of 
directed  to  the  Uirynx,  succee*led— probably   by  gnwiujilly  dim 
the  periphenil  hyper  irritability — ^in  causing  attacks  of  very  scriotti  btyft-l 
geal  Bp;ism  in  a  gouty  adult  to  dijsappear  com[>letely  witkin  ik  ~ 
(see  p.  750). 

Neckosks  of  Coordination. —  (a)  Choreic  mofxme^U  of  tke  fwit 
cords  may  accompany  general  chorea  ;  and  have  also  b«»eii  tiotiieefl  mAt 
pondently,  AVe  here  refer  to  disonlerly  action  of  the  eorda  in  ooMnk 
distinct  LOU  to  the  glottic  spasm  with  forced  expiration  in  mm  d 
'^barking  cough/'  In  disseminated  cerebro-spinal  sclerosis  m  trenmlwi 
action  of  one  or  both  cords^  similar  to  the  tremors  of  the  limba  oo  inUoiU 
movements,  is  sometimes  present. 

Funoiional  inspiratory  spasm  has  already  been  referred  to  a*  KMtd 
the  forms  of  hysterical  laryngeal  sp:^m,  the  vocal  cords  coming  iogedv 
on  inspiration,  and  separating  but  slightly  on  expiration.  ThbVfWftam 
in  these  cases  are  very  similar  to  those  of  bilateral  paralysis  o(  llw  i^ 
ductors ;  but  when  the  vocal  cords  are  watclicd  by  the  laryn^gomfi 
during  expiration  they  are  occasionally  seen  to  separate  ureJL  Thif  ifb 
tion  appears  to  occur  only  in  norvrtus  or  hysterical  persoiis,  thoii^  « 
minor  degree  of  it  is  often  witnessed  in  nervous  peojde  examined  wtili  tbc 
laryngoscope  for  the  first  time  ;  the  vocal  cords  in  such  rsifi  an  tp 
praxim.ited  instead  of  separated  on  attempted  inspiration.  PstcIiicaI  tfCNl' 
ment^  bromide  of  potassiumi  the  cold  douche  or  intra-loryo^Bil 
current  usually  effects  a  cure. 

(h)  AWt^fus  laryngeal  coagk — There  is  a  condition  in  which 
closure  of  the  glottis  appears  in  the  form  of  separate,  sudden,  short  ex- 
tractions of  the  adductors,  in  association  with  similar  contmctknis  ctf  oftkr 
respiratory  muscles^  which  results  in  an  extremely  loud,  harvh^  abmptcoQgli, 
the  **  barking  cough  of  puberty  *'  (Sir  Andrew  Clark).      It  oecurs  la  jPoai| 
persons  of  both  sexe^      We  have  seen  more  men  than  womeii  ttflbetod  kf 
it,  and  it  is  not  limited  to  the  period  of  puberty  ;  it  is  most  tsaam 
between  sixteen  and  twenty^  but  the  ages  of  the  patients  \wry  htiai  Um 
to  twenty  or  more.     The  cough  generally  ceases  during  sleep,  though  not 
always ;  usually  it  is  single,  not  a  series  of  stteoeasive  €OUgb%  in  which 
character   it   differs    from    the  cough  due  to   sensory  laryngeal  initft- 
tion ;    throughout    the    day    it   recurs   persistently,    even    diiril^  IVL 
This  nervous  laryngeal  cough  is  not  associated  with  any  denoostnUt 
lesion,  and  the  voice  is  not  in  any  way  impaired ;  there  is  no  shottiiwi  el 
breath  involving  forcible  inspiration  after  the  cough.    In  fmct,  it  is  Miplf 
a  sudden  closure  of  the  glottis,  with  a  forcible  expiration^  duo  to  ^^^^it^ 
both  of  the  laryngeal  and  respiratory  branches  of  the  vag:u&      The  gtotfil 
health  ia  curiously  little  affected,  and  the  cough  often  appe&re  to  be  i 
much  greAter  aoisance  to  the  patient's  family  than  lo  the  safleter  ^>«**trfi 
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This  affection  is  refill)-  one  of  the  ** cotivulsive  tics"  ;  nnd  is  not  in 
Any  way  associated  with  volitiotial  nets.  It  may  last  for  weeks,  months, 
or  even  years,  but  finally  almost  always  ceases  spontaneously.  In  young 
women  it  is  often  removed  by  the  use  of  iron  in  strong  doses  for  a  few 
weeks. 

Nerv'ous  lar}'ngeal  cough  is  very  little  araenal>lc  to  ordinary  treatment. 
The  remedy  which,  with  one  single  exception,  hiis  best  answered  tn  all  iho 
cases  observed  by  one  of  us  (F,  8,)  is  a  sea-voyage,  which  usually  acts  like 
a  charm  within  a  few  days,  Kemoval  of  the  jwitient  from  home,  a  stay 
at  the  seaside,  general  sedatives,  and  the  like,  are  not  to  be  compared  in 
efficiency  to  a  sea- voyage,  which  ought  to  be  urged  upon  the  patient's 
friends,  however  great  the  dil!iculties.  If  a  sea- voyage  }>e  altogether 
impossible,  the  internal  iLse  of  bromides  in  large  doses  [sulphate  of  iron — 
Ed.],  and  loc^l  cocaine  applications  may  be  tried. 

{r)  Phmk  spasm  (Dysphonia  sjiastica). — This  is  a  form  of  contraction 
of  the  adductors,  originally  de;icril:»cd  by  Sehnitzler^  which  is  probably 
always  allied  to  a  similar  contraction  of  the  tensors  of  the  vocal  coi-ds 
and  of  the  thoracic  expiratory  apparatus,  which  only  occurs  on  attempted 
phonation.  The  affection  is  analogous  to  writer's  cramp^  and  one  of  us 
(F.  S.)  has  seen  a  c^ise  of  spastic  aphonia  associated  with  similar  spasm 
of  the  masseter  and  orbicidaris  oiis  ;  another  coexisted  with  writer's 
cramp. 

This  form  of  glottic  spasm,  like  the  preceding  from  which  it  difTera 
in  that  it  only  occurs  on  attempted  phonation,  is  rare.  It  is  a  disease 
of  adult  life  and  almost  always  occurs  in  highly-stnuig  men  who 
have  to  use  their  vocal  organs  professionally  {especially  clergj^men),  so  that 
it  may  be  classed  amongst  the  ^*  professional ''  neuroses.  Oceaaionally, 
however,  lioth  men  and  women  in  robust  health,  and  whose  occupation 
18  of  a  silent  kind,  may  lie  attacked.' 

In  its  earlier  maTiifesta-tions  the  patient,  after  producing  a  few 
words,  especially  when  using  the  voice  in  a  professional  cap/icity, 
such  as  preaching  or  reading  the  lessons  in  church,  suffers  froiQ 
notable  impainnent  or  complete  loss  of  voice.  As  the  disease  increasea, 
any  attempt  at  phonation  results  in  spasmodic  closure  of  the  glottis, 
and  the  words  are  lost  in  fruitless  attempts  to  force  a  current  of 
air  through  the  closed  jjart.  The  voice  under  these  cireumstances  assumed 
such  a  curiously  oppreissed  character  that  even  one  who  has  never  before 
seen  a  well-marked  case  of  the  disease  may  \ye.  enab'ed  to  diagnose  eub- 
sefjtient  cases  from  the  particular  timbre  of  the  voice  alone,  l^ryngo- 
acopicfilly  the  vocal  cords  are  seen  to  act  normally  during  respiration  \  but 
on  attempted  phonation  the  cords  come  into  complete  apfwjsition  ;  in  fact, 
fto  forcibly  are  they  ad  due  ted  that  they  may  seem  to  overlap  one  another, 
and  one  aryta^noid  cartilage  may  pnsh  itself  in  front  of  ita  fellow.  The 
spjism  lasts  as  long  as  attempts  are  made  to  speak  ;  but  as  soon  as  volun- 
tary etbirt  at  phonation  ceases  the  glottis  oi>ena  Whispering  is  some- 
times less  difficult  and  may  be  possible,      Kespiration  is  free  and  noiselefls. 

To  this  class  belong  the  cases  described  by  B.  Frankel  under  the  name 
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mogiphonia^  m  which  spasm  with  impairment  or  loss  uf  vokHaHH^ 
on  singing  or  attempts  at  public  speaking,  the  ortUnarjr  convemtHdl 
voice  being  unimpLired, 

Tifalmtuii  in  these  cases,  in  our  e3q)enence»  is  almost  always  fatik  II 
the  remedies  usn;illv  recommended  in  text-lKx>k8  fail — U>iilcs»  ehuriotj^ 
rest  of  voiee,  hydropithic  treatment,  sea-voyages,  and  so  forth*  Tht  fsth 
methixl  from  \vhich  any  improvement  may  be  hoped  for,  aad  Otk  m 
the  earliest  stiiges  only,  consists  in  rational  breathing  Atid  cloeutiootfj 
exercises :  it  i^  chanicteristic  of  these  patients  that  they  almost  ilvifi 
attempt  to  pronounce  or  to  read  long  sentences  without  taking  ao  laut 
mediate  inspiration. 

{d)  lAiri/rujenl  tcrtifjo. — There  is  a  curious  and  rare  form  of  fpaimcftb 
larynx,  followed  immediately  by  vertigo  and  loss  of  consciouatiesi,  Ut  wbid 
Charcot  originally  applied  this  term.  He  considered  it  to  be  atMl<yi 
to  Meniere's  disease,  the  afferent  nerve  being,  according;  to  hi*  view,  ik 
superior  laryngeal  The  \4ew8  of  its  pathology  differ  widdy:  tkoi 
Krishaber  reganied  the  vertigo  as  due  to  spasm  of  tbe  glottii  mi 
arrested  action  of  the  respiratory  muscles,  and  Gray  looka  apoil  Ik 
affection  as  a  form  of  epilepsy.  M*Bride  explains  the  phenoneiia  liy  ik 
action  of  forced  expiration  into  a  closed  glottis  ;  he  made  experiipaiU  on 
the  effect  of  forced  expiration  under  these  conditions,  and  found  tW 
sphygmographic  tracings  of  the  pulse  showed  a  rapid  and 
diminution  of  the  upstroke.  This  author  states  that  in  lar^'ngeal 
there  is  a  complete  closure  of  the  glottis,  and  thus  the  whole  exfitttarj 
effort  is  felt,  through  the  air  contained  in  the  lungs^  by  the  alreoG^tli 
large  blood-vessels  in  the  thoracic  cavity,  and  the  he^rt  it«ell  Ai 
a  result  syncope — or  a  tendency  to  syncope — is  produced,  but  alBunt  M 
the  same  moment  the  spasm  of  the  glottis  relaxes  and  the  attack  ts 

The  patient  may  seem  to  be  in  perfect  healtlt ;  or  be  majr 
from  a  catarrhal  affection  of  the  nasal  passages.  A  tieUii^ 
tion  in  the  larynx  re^iults  in  an  effort  to  cough,  TTiis  is 
followed  liy  giddiness  and  obscurity  of  vision,  and  the  mSmf  fidb 
down  in  a  state  of  unconsciousness  which  lasts  a  few  seconds  oDiy,  (tob 
which,  as  already  stated,  recovery  is  immediate  and  complete  Tbe  ha 
is  either  pile  or  turgid — ^there  may  be  slight  twitchings  of  the  hot  or 
limbs*  In  slighter  cases  consciousness  may  not  be  completely  k^  tki 
aeinire  terminating  only  with  the  occurrence  of  the  vertigo.  The  altieli 
recur  at  intervals  varying  from  a  few  days  to  months,* 

As  regards  the  treatment^  the  main  indications  are  to  iniprcrre  the 
general  health  by  rest  and  change  of  air,  and  by  the  admin istratiun  ot 
cod-liver  oil  and  general  nervine  tonics  such  as  iron,  quinine,  pho^ihonH, 
and  arsenic ;  the  tendency  to  spasm  may  be  averted  hy  htaaodc  d 
potassium  and  similar  remedies.  Any  catarrhal  affection  of  the  m|ani* 
lory  tract  should  be  i-emoved  by  appropriate  treatment. 

^  In  A  cam  ot  this  kind  imder  my  own  obnimlion  the  |»ti«il,  on  una  ^ooMlaa  «l  ha^ 
Itit  bb  toitga«  shmrpljr.  He  nevtr  pafwid  bis  tinti«  in  the  fttlaclt,  l«t  I  tbiak  tkif*  w  all 
fU^rtm  of  tbete  aeixapes  ap  to  definito  «pil»p<7,— fia 
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Paralysis. — Motor  laxyngeal  paralysis  may  be  due  to — 

(i.)  Degenerative  changes  i\\  the  noclei  of  the  laryngeal  motor  nerve- 
fibres  in  the  floor  of  the  fourth  ventricle  ; 

(li.)  Pressure  on  ui^  destruetion  of  spinal  accessory  fibres  l^fore  their 
junction  with  the  \  agiis  nerve ; 

(iii.)  DegenenitioUj  injury  or  pressure  on  the  viigus  trunk,  or  its 
superior  and  recurrent  l^mnches ; 

(iv*)  Functional  netirupathie  impairment ; 

(v.)  Paralysis  which,  in  its  initial  sUges  at  any  rate,  may  be  reflex; 
although  the  nerve  invoKed  in  a  refiex  paralysis  generally  undergoes 
actual  organic  changes  ;  or  finally^ 

(vi.)  The  paralysis  may  be  myopathic  in  origin. 

A.  Paralysis  of  the  muscles  supplied  by  the  reeurrent  laryngeal 
nerve.—The  addnctoi's  and  abductorii  uf  the  vocal  cords  aet  by  rotating 
the  triangular  aryta^noid  curtilages  on  their  axes  and  by  drawling  them 
inwards  and  outwards  respectively, 

(i.)  Patdhjsi,^  of  th^  addudms  vf  the  Vfxal  rtw^f*.— Adduction  of  the 
vocal  con  Is  is  1  trough  t  alxnit  by  the  action  of  the  crico-aryta?noidei  later- 
ales,  which  arise  from  the  sides  of  the  cricoid  cartilage,  and  pass  back- 
wards and  upwards  to  the  external  angles  of  the  arytamoid  cartilages. 
By  their  contraction  they  cause  inward  rotation  of  the  arytsenoids  on 
their  axes,  and  the  vocal  coitls  approach  iti  the  middle  line.  But  for 
perfect  adduction  the  aryta^noids  must  be  l>ronght  into  apposition  by  the 
aryt^enoideus  and  the  thyro-arytonoidei  muscles. 

Paralysis  of  the  adductors  is  almost  invariably  bilateral  and  due  to 
functional  ilisorders,  prolmbly  corticul ;  as  in  hysteria,  in  eases  of  reflex 
uterine  origin,  and  the  like.  Often  it  is  a  sign  of  general  weakness  of  the 
muscles,  as  in  phthisis,  ana  mia,  or  cholera ;  or  it  is  caused  by  infiltration 
of  the  muscles,  as  in  catarrhal  conditions.  The  {paralysis  is  very  rarely 
complete ;  as  a  rule,  there  is  only  a  gr carter  or  less  degree  of  paresis  of 
the  adductors,  and  thus,  laryngoscopically,  the  voctd  cords  may  either 
remain  widely  divergent  on  attempted  phtmation,  or  more  frequently 
are  but  insufficiently  approximated  and  do  not  completely  close  the 
glottis :  or  if  they  (lo  so,  tfiey  promptly  receiJo  from  apposition.  The 
result  of  the  tleficient  closure  of  the  glottis  is  more  or  less  complete 
aphonia.  \Miilc  in  hysterical  cases  the  voice  is  lost,  the  cough  and  some- 
times the  laugh  are  phi>nic,  even  if  the  voice  has  been  lost  for  months 
or  years ;  on  the  <*ther  hanil,  in  the  very  rare  cases  due  to  local  lesions, 
the  cough  is  aphonic,  or^  rather,  altrjgether  impijssible. 

The  onset  of  the  affection  is  quite  sudden  in  the  hysterical  cises,  the 
duration  most  variable,  from  hours  to  ye^rs,  and  its  ending  perhaps 
as  sudden  as  its  onset.  In  cases  of  catarrhal  origin,  both  the  beginning 
and  the  jMissing  off  are,  in  accordance  with  the  nature  of  the  lesion,  more 
gradual  If  unilateral,  the  paralysis  is  nearly  always  due  V>  local  causes 
affecting  the  nerve- twigs  or  muscles.  Unilateral  adductor  paralysis  is 
extremely  rare  :  cases  are  leported  as  having  occurrtnl  from  cold,  syphilis, 
small-pox,  and  so  forth,  and  some  cases  of  unilateral  adductor  paralysis 
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ascribed  to  reflex  infliionces  from  the  nose  are  recorded  ( W.  R  H*  Slewing 
The  appearance  preseraed  by  the  larynx  in  the  uniJatend  cun  ii  wk 
very  characteristic,  and  is  liable  to  be  mistaken  for  total  noonii 
paralysis  of  one  cord  ;  therefore  the  laryngnscxjpic  examinaiiofi  of  tkot 
rare  cases  ou^ht  always  to  extend  not  merely  to  observation  of  tkt  tinli 
during  qniet  respiration  and  during  phonation,  but  to  inspumtioii  ■•  ffS, 
when  further  alxl  action  will  take  place.  It  need  scarcely  be  idded  tkl 
inasmuch  as  the  healthy  cord  is  widely  abductod  At  the  ami  Idi^ 
the  eye  must  Ije  very  expert  to  ol^erve  the  increAsod  oxcurrion  «( tb 
paralysed  cord  on  inspiration ;  for  it  is  the  sligbtneiss  of  the  cwitwwi 
movement  of  the  cord  -not  merely  the  widening  of  the  glouic  chinks 
that  must  be  detected. 

The  voice  would  be  more  affected  in  unilnteml  aildactor 
than  it  is  in  complete  unilateral  recurrent  paralysis,  in  which 
cord  is  in  the  "cadaveric"  position  ;  and  the  healthy  cord  can  euSf 
across  the  middle  line  to  meet  its  fellow.  In  adductor  pandysii  the  ml 
would  be  more  or  less  abducted,  or  iit  any  rate  in  the  position  of  ^uiet 
respiration,  and  the  he^^thy  cord  could  hardly  pass  across  aad  meet  it 

The  cases  described  by  Solis  Cohen  tinder  the  name  apniAynAf  It 
which  the  patifut  not  only  loses  the  speaking  voice  but  is  ttiisiy«  nm 
to  whisper,  arc  a  form  of  functional  pandysis  of  the  adductors  of  fvyclDr 
origin. 

(ii.)  Parahjsis  of  the  ahdurhrrs. — The  vocal  eorda  are  abducted  br  tlM 
crico-arytienoidei  (>ostici  muscles,  which,  arising  from  the  post4iriariiirfMi 
of  the  cricoid  cartilage,  pass  upwards  and  outwards  to  the  external  angltt 
of  the  arytaenoid  ciirtilages.  By  their  contraction  the  arytjeoutdi  irt 
rot^ited  outwards  on  their  axes,  and  the  vocal  cords  are  abdoeted  far  ihi 
purpose  of  inspiration.  It  has  been  stated  above  that,  in  a  case  of  iacw 
plete  organic  paralysis  of  a  recurrent  nerve,  those  of  its  fibres  wkM 
supply  the  abductor  muscles  are  always  first  or  pre-eminently  pslsied 
In  such  cases  therts  is  at  first  of  course  only  impaired  abdnctioo  on  tki 
affected  side  ;  later,  however,  the  unop|K)sed  antagonists  of  the  paralritd 
muscles  fall  into  a  state  of  paralytic  contracture  and  draw  the  Toad  C4nl 
into  the  position  of  phonation^  where  it  becomes  immovably  fixsl 
These  remarks  apply  to  both  neuropathic  and  myopathic  paralysia 

Abductor  paralysis  may  be  due  to  pressure  on  one  or  both  recxirrSBt 
laryngeal  nerves,  either  by  an  aneurysm  or  tumour  in  the  neck  (particulaflf 
by  goitres)  or  within  the  thtiracie  cavity — such  as  enlarged  mechastinal 
glands,  tuberculous  thickening  of  the  pleura  covering  the  right  apex  of  th« 
lung,  or  by  malignant  disease  of  the  ceaophagiis,  or  by  a  foreign  body  hi 
it  It  is  also  freqtiently  due  to  central  nerve-lesions  in  the  mi?did^ 
to  implication  of  the  vagus  or  spinal  accessory  nerves  at  the  base  o 
brain,  particuLtrty  in  taltes  dorsalis»  and  also  in  cerebral  syphilis, 
seminated  cerebro-spinal  sclerosis,  bulbar  paralysis,  tumours  of  the  b 
hajmorrhagcs  into  the  Imlb,  or  thickening  of  the  dura  mater. 

Fmther,  the  pumlysis  may  be  due  to  the  toxic  neuritis  of  p\ 
typhoid  fever,  diphtheria,  scarlet  fever,  rheumatism,  or  influenza,  or  10  tliS 
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effects  of  lead,  arsenic,  or  atropine  ;  or  again  it  raay  bo  myopathic  in 
"wasting  diseases,  or  due  to  local  myopathic  impairments  as  in  progressive 
muscular  atrophy. 

Finally,  if  there  be  pressure  on  the  trunk  of  one  poeiimogastric  nerve, 
the  result  may  \\z  bilateral  piiralysis  of  the  alwliictors  of  the  vocal  cords ; 
a  reflex  paralysis  ingeniously  explained  by  Sir  George  Johnson  as  the 
result  of  a  centripetal  irritation  of  the  trunk  of  the  vagus  acting  on  the 
nervous  centre,  and  through  it  upon  the  nerve-supply  to  the  laryngeal 
muscles  of  the  opposite  side* 

The  left  recurrent  nen*e  is  more  frequently  affected  than  the  right ; 
and  the  most  frequent  cause  of  this  paralysis  is  aneurysm  of  the 
arch  of  the  aorta ;  the  right  recuiTcnt  is  more  liable  to  compression 
by  pleuritic  thickening  accompanying  tuberculosis  of  the  right  lung 
and  by  aneurysms  of  the  innominate,  though  it  also  may  suffer  from 
aortic  aneurysm.  The  left  recurrent  nerve  branches  off  from  the 
left  vaf^'us  on  a  level  with  the  concavity  of  the  aortic  arch,  and  winds 
round  it  from  before  backwards  to  ascend  to  the  larynx  ;  while  the  right 
recurrent  begins  on  a  level  with  the  right  subclavian  artery,  around 
which  it  winds  before  passing  upwards.  Thus  not  only  is  the  left  recur- 
rent very  liable  to  1>e  affected  in  the  earlier  stages  of  aneurysms  of  the 
aortic  arch,  even  before  there  are  any  other  manifestations  of  aneurysm, 
but  aa  both  the  recurrent  and  the  vagus  above  its  recurrent  branch 
have  the  longer  course  within  the  chest  on  the  left  side,  there  is  also 
greater  liability  for  the  left  cord  to  be  affected  by  other  intrathoracic 
tumours. 

If  any  of  these  causes  act  on  the  recurrent  nerve  of  one  side,  uni- 
lateral aliductor  paralysis  results  ;  w^hilc  if  the  conditions  obtain  on  both 
Bides—that  is,  if  there  be  a  bilateral  incomplete  lesion  of  the  bulbar  centres, 
or  of  the  trunks  of  both  reciurent  laryngeal  nerves,  or  if  there  be  pressure 
on  one  pneumogastric  only  with  resulting  reflex  paralysis  —  bilateral 
al'M^uctor  paralysis  will  result.  Of  course  if  the  jiaresis  result  from 
interference  with  the  vagus  trunk  above  the  superior  laryngeal  liranch, 
anaesthesia  of  the  birynx  will  be  present,  in  adrlition  to  motor  paresis.  If 
the  lesion  be  high  up  and  due  to  a  tumour,  or  to  diffuse  pachymeningitis^ 
other  cranial  nerves,  such  as  the  spinal  accessory,  glosso- pharyngeal,  and 
hypoglossal,  may  be  involved. 

In  unilateral  abductor  paralysis  the  affected  cord  remains  fixed  in  the 
median  line,  that  is,  in  the  position  of  phonation  ;  and  as  the  opposite  cord 
is  unaffected,  respiration  is  not  embarrassed  unless  the  cause  of  thtt 
paralysis  simult^Tineonsly  produces  direct  compression  of  the  lower  air- 
passages,  as  in  not  a  few  cases  of  aortic  aneurysm.  Under  such  circum- 
stances, that  is  to  say,  in  the  initial  stages  of  all  the  severe  lesions  men- 
tioned as  "causes'*  which  may  implicate  the  laryngeal  nerves — and 
indeed  not  rarely  up  to  the  patient's  death— neither  vocal  nor  respiratory 
symptoms  need  occur  in  adults :  thus  the  laryngeal  lesion,  which  may  be 
of  the  greatest  importance  for  the  correct  diagnosis  of  the  whole  case, 
will  entirely  escape  notice  unless  it  be  a  part  of  routine  practice  to 


examine  all  cases  in  which  lesions  of  the  laryngeal  nerves  oouki  oeoff, 
whether  there  be  fiymptonis  pointing  to  the  Larynx  or  not. 

Ifj  Inlateml  abductor  panilysis  both  corcis  are  defect! re  in  abdodu 
on  inspiration ;  and  when  the  abductor  paralysis  is  complete,  tii4  aril 
remain  in  or  near  the  median  position  by  the  gradual  lUpemBtai 
of  paralytic  contracture  of  the  adductors,  a  very  $nudl  cbtnk  a^ 
being  seen  between  them.  Laryngoscopically  this  IcM^ks  like  4 
0U3  position  of  phonatioiL  Inspiration  is,  of  course,  grciitly  eml 
in  complete  paralysis ;  but  firtunately  bilateral  abductor  pKnJyai  ii 
often  only  partial ;  or  while  one  cord  is  affected  by  complete  aUortv 
palsy  the  other  is  only  partially  palsied.  Paroxysmal  atta<;ks  of  mpn^ 
dyspnua^  with  charaeterisfie  stridulous  inspiration,  are  prone  to  i: 
slight  exertion  or  mental  excitement,  and  may  at  any  time  end  in 
and  fatfil  asphyxiji.  In  the  intervals  there  is  sonorous  or  stridukNll 
spiratton,  particularly  in  sleep ;  but  expiration  is  free  and  tlie 
normal. 

The  prognosis  of  bilateral  abductor  puralysis  is  obviously  verj  pwf% 
and  at  any  moment  tracheotomy  may  be  necessary.  In  pmgrMTt 
lesions  the  adductors  may  eventnally  beci:»me  involved  ;  and  witi  thi 
complete  paralysis  of  the  cords,  which  then  assume  the  cadaveric  poticiaii^ 
respiration  becomes  leas  impeded,  whilst  the  voice  becomes  impaired  iod 
finally  quite  aphonic.  Such  secondary  implication  of  the  adductert  nuij 
not  occur  for  several  yeai-s ;  and,  as  the  voice  meanwhile  is  in  no  w»r 
impiircd^  liilateral  alxlnctor  jiaralysis  may  exist  without  the  slighusl 
suspicion  of  such  a  disorder  on  the  part  of  the  patient ;  piirttcuUrlY  m 
cases  in  which  iho  pjiticnt  is  unable  to  make  strong  muscular  tfat% 
as  in  the  mfvre  advanced  st^ages  of  tabes  dorsidis. 

(iii/)  CompIiU  rfrurnni  piralym  (that  is,  involving  all  the 
supplied  by  the  recurrent  laryngeal  nerves)  of  the  voe.d  cord  resolti 
lesions  whirh  are  equivalent  to  a  transverse  section  of  the  nervit 
Any  of  the  lesions  mentioiu^d  as  eauses  of  abductor  paralysis  » 
to  complete  recurrent  puralysis.      ProbMbly  aViductor   jjandy-  ^v* 

present  for  a  longer  or  shorter  time  in  the  earlier  stages  of  pre0at^^  ont 
recunent  nerve  ;  but  sootier  or  later  the  adductors  are  also  involved. 

K  only  one  nerve  is  paralysed,  the  respiration  is  not  alTeeted,  and  lb* 
voice  is  either  aphonic,  hoarse,  or  sometime^s  almost  normal  wh«a 
healthy  cord  **  compensates" — that  is,  crosses  the  median  line  in  pi 
to  join  its  paralysed  fellow  \  but  it  is  apt^  under  such  ri re umntupee^.  !• 
break  into  falsetto.  During  quiet  respiration  the  larynx  apfMaan  dmHt 
normal,  but  in  photiarion  the  healthy  cord  is  somctimeg  o verbid tttieJ 
and  jKisses  arross  the  middle  line  to  meet  the  paralysetl  cord,  producing; a 
peculiur  distortion  of  the  laryngeal  image,  the  [losition  of  the  glottii 
being  oblicpie.  The  arytamoid  eartihtgc  on  the  paralysed  side,  being  tH*- 
8Up]>orted  l>y  its  mnsclcs,  mny  bo  pushed  aside  so  tliat  it  lies  behind  tilt 
Bound  and  over  adductetl  aryta?noid  ;  and,  like  the  correspotiding 
cord,  lies  at  a  somewhat  loner  level  than  on  the  sound  side.  In 
inspiration   the  |mralysed  cord  and  iu  arytienoid  remaLn   imsaokSiit  in 
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the  cadaveric  position,  whilst  the  arytaenoid  on  the  healthy  side  passes 
farther  back. 

In  bilateral  complete  recurrent  paralysis,  which  is  extremely  rare,  the 
vocal  cords  remain  in  the  cadaveric  position  both  during  phonation  and 
inspiration.  There  is  no  dyspnoea  during  rest,  but  there  is  complete 
aphonia.  It  is  usually  the  result  of  pressiu*e  on  both  recurrent  nerves ; 
or  represents  the  final  stage  of  laryngeal  paralysis  due  to  central  nerve- 
lesions,  as  in  tabes,  syphilitic  nuclear  disease,  and  the  like ;  but  it  may 
be  due  to  any  of  the  causes  enumerated  under  the  heading  of  abductor 
paralysis. 

(iv.)  Paralym  of  the  fhfjro-arykenoidei  intemi^  or  internal  tensors  of  the 
vocal  cords,  is  usually  bilateral;  and  is  most  frequently  the  result  of 
overstraining  the  voice ;  or  of  catarrhal  laryngitis,  especially  in  ansemic 
and  neurotic  persons.  The  vocal  cords  are  practically  the  tendons 
of  the  thyro-aryt«noidei  interni  muscles  which  are  inserted  into  their 
whole  length.  The  function  of  these  muscles  is  to  render  tense  the 
free  margin  of  the  vocal  bands ;  when  therefore  they  are  weakened, 
or  paralysed,  the  vocal  cords  lose  their  normal  flat  appearance  and 
become  rounded  and  narrowed ;  thus  they  cannot  approximate*  perfectly, 
and  a  narrow  elliptical  space,  extending  throughout  the  length  of  the 
glottis,  is  left  between  the  cords  during  phonation,  which  consequently  is 
weak  and  husky  ;  or  the  voice  may  even  be  lost.  The  thyro-arytaenoidei 
muscles  are  often  paralysed  in  central  nerve-lesions,  and  their  paralysis 
is  often  associated  with  or  follows  next  (F.  S.)  upon  paralysis  of  the 
glottis -openers.  It  is,  however,  important  to  remember  that  some 
elliptic  gaping  of  the  vocal  cords  during  phonation  is  by  no  means  rarely 
seen  in  persons  who  are  in  full  possession  of  their  voice. 

(v.)  The  irUerariftcenoideus  muscle  may  be  paralysed  alone  in  catarrhal 
conditions  and  in  hysteria.  The  paralysis  is  always  bilateral,  and  the 
voice  is  generally  much  impaired,  or  even  quite  lost  In  these  cases  the 
anterior  three-fourths  of  the  vocal  cords  are  seen  to  come  together  on 
attempted  phonation,  while  a  triangular  chink  is  left  between  the  vocal 
processes.  Paralysis  of  the  thyro-arytaenoidei  muscles  maj'  be  associated 
with  paralysis  of  the  interarytaenoideus,  giving  a  characteristic  double 
elliptic  glottic  chink. 

B.  Paralysis  of  the  muscles  supplied  by  the  superior  laryngreal  nerve. 
— IsohUed  paralysis  of  the  ctico  thyroid  muscles, — The  function  of  the  crico- 
thyroid muscles  is  to  render  the  vocal  cords  tense  on  phonation ;  they 
are  the  external  tensors  of  the  vocal  cords.  Paralysis  of  the  crico-thyroid 
alone  is  very  rare.  According  to  Mackenzie,  it  may  be  caused  by  cold 
or  overstrain  of  the  voice ;  and  it  is  characterised  by  a  wavy  outline  of 
the  glottis  with  a  slight  depression  of  the  central  portion  of  the  vocal 
cords  in  inspiration,  and  a  corresponding  elevation  in  expiration  and 
vocalisation  (see  also  Sensory  Laryngeal  Neuroses,  p.  858).  In  unilateral 
paralysis  of  a  crico-thyroid  muscle  the  corresponding  vocal  cord  stands 
on  a  higher  level  than  its  fellow.  Mackenzie  also  pointed  out  that 
crico-thyroid  paralysis  can  be  detected  by  applying  the  finger  to  the  crioo^ 
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thyroid  sfiace  on  either  side  during  phonation,  when  a  1 
will  bo  felt. 

For   the   treatment   of   paralysis    of   the    superior   larji^gal  wti 
and  tlie  muscles  it  supplies,  see  Sensory  Neuroses. 

Diagnosis, — The  significance  of  laryngeal  pamh'sis  is  of  Ttty  «» 
siderable  importance  in  medical  practice;    not   ovXy  on  aaeouai  «f dk 
symptoma  that  may  be  produced, 'or  the  danger  lo  life  ihan  mrl^l 
volved  in  varicms  forms  of  paralysis,  hut  still  more  on  account  of  tbeTiMfli 
aid   to  the   diagnosis  of  many  obscure    intra  thoracic   or  oentnl 
affections  that  may  be  afforded  by  a  due  appreciation  of  the  ; 
source  of  the  laryngeal  condition.  H 

Even  when  the  impaired  movements  of  the  vocal  cords  are  undcmkiAf  H 
due  to  local  causes,  it  is  necessary  to  distinguish  between  true  oeoriM^  I 
myopathic  pdsies,  and  the  simulation  of  palsy  by  fixation  or  tnfiiind    I 
freedom  of  action  in  the  crico-aryUpnoid  joint;  or  the  impairmeiit nf    1 
be   the  earliest  indication  of  early  malignant  disease  in  the  oordl  or     I 
in  their  immediate  neigh bourliood.     Local  paralysis  due   to  netuitai  % 
generally  of  diphtheritic  or  rheumatic  origin  ;  myopathic  pondysei  iikia!1j  J 
follow  cataixhal  inflammations.    Me^^hanical  fixation  of  the  Jiry tmKiidi  W  ■ 
cicatricial  contraction  of  the  mucous  membrane,  after  ulceratii'e  diMMiH 
or  injiirieSj  may  account  for  the  immobility  of  the   cords.      Anf  tUehn>H 
ing  in  the  tieighbourhood  of  the  aryttenoid  cartilage,  or  aboomftl  ifchB-T 
sions  of  the  folds  of  mucous  membrane,  or  tumefaction  at  the  htm  o(  a 
immobile  aryt^enoid  cartilage,  are  in  favour  of  mechanical  fixatkiit    It 
unilateral  recurrent  jjiiralysis  the  arytsenoid  cjirtilage  on  the  pinlped 
side  may  be  displaced  by  the  sound  and  over-adducted  arytjenoid  cartjbgiL 

Bilateral  anchylosis  is  rather  liable  to  give  rise  to  error  in  ^*y™^ 
inasmuch  as  it  may  bo  closely  resemble  bilateral  recurrent  paralydi;  Iwl 
complete  paralysis  of  both  cords  (apart  from  anchylosis)  is  extrmtiw  fm%, 

Abductor  or  complete  pfii*alysis,  whether  unilateral  or  bilal6rt%  ■*y   J 
be  the  earliest  s vuiptom  of  a  thoracic  tumour — and  especially  of  an  intn*  m 
thoracic  aneurysm,  of  malignant  disease  of  the  oesophagus,  tntneniuilfl 
disease,  tabes,  disseminated  corelirospinal  sclerosis,  or  general  pan^Mifl 
even  although  all  other  signs  he  still  absent     The   possihiUty  of  i^    ■ 
of  these  conditions  being  the  cause  of  the  paralysis  should  ever  be  fViMBt 
in   the  mind   of  the  physician,  who   will  endeavour   to  detect  forthv 
indications  of  their  existence*     Points  in  favour  of  bulbar  leodis  ire — 
{a)  Pei^istent  increased  pulse  frequency  without  any  pulmonafyaflactioatf 
febrile  disturbance  to  account  for  it;    (b)  Implication    of   both  oorii: 
but  it  is  particularly  to  be  noted  that  the  fact  of  the  paralydi  lMfai|    , 
tmilat^nd  does  not  in  itself  indicate  that  the  disease  is  perrptMBil;  ^M 
Coexisting  paralysis  of  the  soft  palate  and  tongue,  H 

The  treatment  of  laryngeal  paralysis  will  depend  upon  the  oatm  c^| 
the  chief  cause  of  the  laryngeal  condition.     When  it  is  dtie  to  |injmii^ 
on  a  nerve-trunk  or  to  centra!  nerve  disease,  the  prognosis  is  geocfiBr 
most  unfavourable.     In  any  form  of  organic  laryngeal  ivaralysas  tlie  tkkf 
indication  is,  if  possible,  to  remove  the  cause  of  the  mischief.     WlMtt  il  il 
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^Mused  by  sypbiiitic  disease  the  usual  an tisy pb.il itic  treatment  is  mdicated. 

^B  enlarged  glands  or  tumours  arts  pressing  on  tbe  nerve-trunks  it  may 

^■e  pottibk  to  remove  them  (tbis  applies  particularly  to  goitre);    but 

^Kfaeti  the  pressure  is   within  the  thoracic  cavity,   we   can   rarely   hope 

^■b  cure  the  pinilygis  by  o(>erative  or  medicinal  treatment      In  advanced 

^Hlateral  abductor   paralysis,   since  at   any   moment  sudden    and    fatal 

^Hiphyxia  may  arise,  tracheotomy  ought  always  to  be  proposed,   not  as 

^B  curative   but  as   a  prophylactic    measure,   pending    the    adoption    of 

fpny  further  treatment  by  which  we  may  hope  to  obtain  a  permanent 

^pure,  m  which  event  the  tube  can  Ik?  removed.     A  cure  may  bo  possible 

^■rhen  the  paralysis  is  due  to  pressure,  as  in  goitre,  sj'philis,  or  diphtheria  ; 

Hbtit  not  when  it  is  due  to  bulUar  disease,  as  in  tabes  or  labio-glosso- 

■aryngeal  paralysis:    though  iu  these  bid  bar  cases  complete   recurrent 

■"^mnilysis  may  eventually  supervene   and   render  the  tracheotomy  tube 

unnecessary.     In  all  cases  in  which  the  bilateral  abductor  paralysis  is 

brought  about  by  pressure  within  the  thoracic  cavity,  the  possibility  of  a 

second  stenosis  lower  down,  due  to  pressure  on  the  trachea  by  the  same 

tumour  or  aneurysm  which  is  pressing  on  the  nerve-tnink  and  causing 

hthe  abductor  paralysis,  should  be  bonie  in  mind ;  and  in  order  to  prevetit 
^sappointment  the  chances  should  be  explained  to  the  patient.  A  second 
Beat  of  stenosis  is  probably  present  when  there  is  marked  expiratory  as 
well  as  inspiratory  stridor,  and  difficulty  in  respiration.  But  when  the 
narrowing  of  the  glottic  chink  is  in  itself  sufficient  to  account  for  the 
dyspncea,  tracheotomy  should  be  performed  ;  and  the  low  operation  shoidd 
always,  if  possible,  be  so  chosen  that  the  tube  may  be  inserted  below  the 
oompresaing  tumour,  if  it  be  in  the  neck  \  if  it  be  in  the  thoracic  ca\  ity, 
it  may  be  possible  to  pass  a  long  flexible  tube  down  the  trachea  and  past 
the  stenosis. 

If  the  condition  is  due  to  maladies  amenable  to  remedies — such  as 
syphilis,  or  the  neuritis  of  diphtheria  or  of  cold — the  general  treatment 
will  not  be  forgotten  ;  while  direct  treatment  of  the  paralysis  itself,  by 
local  faradisation  and  hypodermic  injections  of  strychnine  (^v.  ^V  gradu- 
ally increased  to  gr.  -j^r),  shoidd  be  steadily  pursued,  in  the  hope  that  the 
conductivity  of  the  nerve  may  not  be  wholly  lost.  In  cases  of  functional 
jiaralysis  of  the  adductors,  due  to  excessive  use  of  the  voice  in  anaemic, 
overworked,  or  weakly  persons,  rest  and  tonic  treatment  must  be  enjoined. 
The  patient  must  abstain  from  using  the  voice,  live  as  regtdarly  as 
possible^^  avoid  all  fatigue  and  mental  w  orry,  and  take  plenty  of  sleep,  food, 
and  open-air  exercise,  and  a  sufficiency  of  cold  baths.  Iron,  strychnine, 
phosphorus,  quinine,  and  arsenic  and  similar  tonic  remedies  may  1m? 
advantageously  administered ;  and  locally  applications  of  mild  galvanic 
or  faradic  electric  currents  roust  be  applied  to  tbe  region  of  the  pneumo- 
gastrics.  In  cases  due  to  inflammation,  the  usual  remedies  suited  to 
laryngitis  may  be  employed,  as  well  as  local  faradisation. 

In  hysterical  paralysis  of  the  adductors,  emotional  effects,  or  anything 
that  gives  a  shock  to  the  system,  will  often  produce  a  cure  ;  and  a  similar 
suit  often  follows  stimulation  of  the  larynx,  as  by  inhalation  of  ammonia, 
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the  application  of  a  laryngeal  brush,  and  so  forth.  Nothing  is  so  satis- 
factory, however,  as  local  faradisation ;  and,  though  this  may  be  given  by 
applying  an  electrode  to  either  side  of  the  larynx  externally,  it  is  much 
more  effectual  if  Mackenzie's  endo-larjmgeal  electrode  is  used.  The 
current,  though  not  so  powerful  as  to  be  actually  painful,  should  be 
fairly  strong  at  the  outset ;  by  timid  handling  the  beneficial  effects  of  the 
shock  are  often  spoiled.  One  strong  application  is  generally  sufficient, 
but  sometimes  it  has  to  be  repeated  once  or  twice. 

In  reflex  paralysis  the  eccentric  cause,  such  as  uterine  disorder  for 
example,  should  be  sought  for  and  remedied. 

Paralyses  of  the  arytaenoideus  and  crico-thyroid  muscles,  when  due  to 
cold  or  diphtheria,  are  often  very  obstinate;  and  local  faradisation  at 
frequent  intervals  may  have  to  be  continued  over  a  long  period. 


Laryngeal  Neuroses. — (II.)  Sensory  Neuroses 

Anaesthesia.  — The  superior  laryngeal  branches  of  the  vagi  supply 
sensation  to  the  mucous  membrane  of  the  larynx  on  each  side ;  and  loss 
of  sensibility  occurs  when  these  nerves  are  paralysed.  The  loss  of 
sensation  may  vary  from  slight  diminution  to  complete  anesthesia ;  and 
the  area  affected  may  be  on  one  side  only,  or  may  extend  to  the  epiglottis  or 
supraglottic  portions  of  the  larynx ;  or  it  may  be  complete,  and  invade 
che  whole  of  the  larynx  and  the  upper  part  of  the  trachea.  The 
anaesthesia  may  be  due  to  peripheral  lesions,  as  in  diphtheria,  syphilis,  or 
injury  to  the  vagus  or  superior  laryngeal  nerves ;  or  it  may  be  central  in 
origin,  as  in  bulbar  paralysis,  locomotor  ataxia,  general  paralysis  of  the 
insane,  apoplexy,  after  an  epileptic  fit,  and  generally,  though  in  a  minor 
degree,  in  hysteria. 

But  the  superior  laryngeal  nerve  also  supplies  motor  innen'ation  to 
the  crico-thyroid  muscles ;  and  therefore  in  cases  due  to  peripheral  lesions, 
and  sometimes  in  bulbar  and  other  central  nerve  lesions,  these  muscles  are 
paralysed  at  the  same  time.  Obviously  other  motor  laryngeal  paralyses 
and  lesions  of  other  cranial  nerves  may  coexist,  according  to  the  situation 
and  extent  of  the  disease. 

The  siimptoms  consist  mainly  in  a  tendency  for  mucus  and  food  to  enter 
the  larynx.  The  mucous  membrane  of  the  larynx  itself  being  insensitive, 
the  particles  of  food  often  enter  the  lower  air- passages.  When  the 
anaesthesia  is  complete  and  subglottic,  the  larynx  does  not  react  by  reflex 
spasm  upon  the  ingestion  of  food ;  so  that  the  particles  often  enter  the 
lower  air-passages,  and  may  eitiier  cause  most  violent  cough — the  tracheal 
mucous  membrane  having  retained  its  reflex  irritability — or  may  obstruct 
the  passage  and  produce  dangerous  attacks  of  suffocation  ;  or,  again,  may 
become  impacted  in  the  bronchi  and  give  rise  to  pneumonia — the  "  Speise- 
pneumonie  "  of  the  Germans.  Hence  it  is  also  desirable,  in  all  operations 
in  which  blood  may  enter  the  larynx,  not  to  push  the  narcosis  to  the 
abolition  of  the  cough-reflex. 
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In  one-sided  ansesthesia  there  is  a  tendency  for  mucus  and  saliva  to 
collect  on  the  insensitive  side. 

The  diagriosis  can  only  be  made  with  certainty  by  touching  the 
laryngeal  raucous  membrane  in  various  parts  with  a  probe  under  guidance 
of  a  laryngoscopic  mirror,  when  defects  of  sensation  and  loss  of  reflex 
cough  are  readily  detected.  It  is  hardly  necessary  to  emphasise  the 
importance  of  noting  any  coexisting  paresis  or  anaesthesia  of  the  fauces, 
pharynx,  or  tongue. 

The  prognosis  depends  on  the  cause  of  the  anesthesia;  in  most  cases 
the  prospect  of  cure  will  be  very  remote.  Post-diphtheritic  anaesthesia 
tends  to  disappear  spontaneously  in  the  course  of  fiwQ  or  six  weeks ;  but 
in  all  cases,  so  long  as  complete  anaesthesia  lasts,  it  is  a  very  dangerous 
affection. 

Treatment  consists,  in  the  first  place,  in  special  care  in  feeding  the 
patient.  In  all  forms  in  which  anaesthesia  is  bilateral,  food  must  be  given 
by  means  of  the  oesophageal  tube  only,  or  by  enema.  Great  care  should 
be  observed  in  introducing  the  tube,  and  it  should  be  guided  by  the  fore- 
finger of  the  left  hand  lest  it  enter  the  open  and  anaesthetic  glottis  without 
producing  cough.  To  be  quite  certain  that  the  tube  is  in  the  correct 
position,  the  patient  should  be  told  to  speak  a  word  or  produce  a  sound 
before  the  food  is  administered,  as  with  the  tube  in  the  trachea  phona; 
tion  would  be  impossible. 

Secondly,  in  those  cases  which  are  due  to  diphtheria,  the  faradic  and 
galvanic  electric  current  should  be  applied  with  one  pole  to  the  anterior 
wall  of  the  pyriform  sinus,  near  which  the  superior  laryngeal  nerve  runs ; 
and  hypodermic  injections  of  strychnine  should  be  given.  In  syphilitic 
disease  of  the  central  nervous  system  iodide  of  potassium  and  mercurial 
inunctions  are  indicated. 

HvPERiESTHESiA,  PARiESTHESiA,  AND  Neuralgta. — Increased  sensi- 
tiveness of  the  laryngeal  mucosa,  tickling  and  pricking  sensations  or  a 
sense  of  a  foreign  body  in  the  larynx,  burning  sensations,  pressure,  pain, 
constriction,  rawness,  and  other  perverted  sensations  are  commonly  met 
with  in  hysterical,  hypochondriacal,  or  anaemic  patients.  Sometimes  these 
sensations  are  set  up  by  an  hypertrophied  lingual  tonsil  impinging  on  the 
epiglottis,  by  caseous  masses  in  the  tonsillar  crypts,  or  by  pharyngitis ;  for 
any  source  of  irritation  in  the  pharynx  or  rhino-pharynx  is  usually  referred 
subjectively  to  the  larynx :  in  the  majority  of  the  purely  neurotic  cases, 
however,  the  laryngeal  symptoms  are  associated  with  similar  sensations  in 
the  pharynx  (see  Sensory  Neuroses  of  the  Pharynx,  p.  761). 

The  result  of  laryngoscopic  examination  in  these  cases  is  generally 
negative,  or  at  most  reveals  an  anaemic  condition  of  the  mucosa.  Hyper- 
aesthesia  is  often  a  marked  feature  in  gouty  and  rheumatic  laryngitis ; 
and  a  similar  condition  with  perverted  sensations  is  sometimes  a  pre- 
monitory symptom  of  tuberculous  disease  of  the  lungs;  in  all  these 
cases,  if  there  be  the  slightest  suspicion  of  a  tubercidous  proclivity, 
the  lungs  should  be  examined  by  the  physician.  When  associated  with 
central  nerve  affections,  such  as  tabes,  the  occurrence  of  laryngeal  crises 
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and  the  presence  of  abductor  paresis  and  increased  frequency  of  the  pulse 
shoiild  suggest  their  real  nature. 

In  these  affections  the  indications  are  to  improve  the  general 
health  by  nervine  and  tonic  remedies,  sea-bathing,  and  the  like.  If 
the  pain  be  intermittent,  and  suggestive  of  neuralgia,  quinine  or  crotcm- 
chloral-hydrate  may  be  given,  and  locally  a  menthol  spray  may  be  used. 
Treatment,  however,  in  these  cases  is  generally  most  unsatisfactory,  and 
on  no  account  should  the  patient  become  habituated  to  narcotics.  (See 
also  Pharyngeal  Sensory  Neuroses,  p.  761.) 


III. — Laryngeal  Manifestations  of  Chronic  Diseases  of  the 
Central  Nervous  System 

In  iahe&  dorsdlis  the  medulla  oblongata  is  very  often  invaded;  and 
among  bulbar  nerves  the  vago-accessory  is  by  far  the  most  frequently 
attacked.  Hence  the  laryngeal  nerves  are  very  frequently  affected. 
The  various  conditions  that  may  arise  are : — (i.)  Sensory  disturbances, 
such  as  anaesthesia,  hypersBsthesia,  parsesthesia,  and  the  various 
abnormal  sensations  that  precede  or  accompany  laryngeal  crises,  such 
as  tickling,  constriction,  inclination  to  cough,  and  in  some  instances 
anaesthesia,  (ii.)  Incoordination  of  the  laryngeal  muscles  or  of  the  vocal 
cords.  The  voice  may  be  thick  and  jerk\ ,  or  it  may  suddenly  disappear 
after  a  few  words  have  been  uttered,  as  in  dysphonia  spastica.  On 
attempted  phonation,  as  observed  by  Krause,  the  cords  may  be  suddenly 
adductod,  then  remain  for  a  short  interval  in  the  semi-adducted  position, 
and  finally  become  adducted  in  the  median  line ;  during  inspiration  the 
cords,  after  being  strongly  adductvd,  are  suddenly  abducted  to  an  extreme 
degree.  Burger  has  drawn  attention  to  the  analogy  between  these 
irregular  movements  of  the  vocal  cords,  on  attempted  phonation  or 
deep  inspiration,  and  the  ataxic  movements  of  the  lower  extremities, 
in  which  the  voluntary  movements  are  very  irregularly  accomplished, 
(iii.)  Laryngeal  crises  are  frequently  present  in  locomotor  ataxia, 
particularly  in  its  earlier  stages,  and  may  indeed  constitute  the 
earliest  manifestation  of  this  disease.  In  a  considerable  proportion  of 
cases  they  are  associated  with  abductor  paresis,  though  they  tend  to 
become  less  severe  and  less  frequent  as  the  paretic  condition  becomes 
more  marked.  The  onset  of  an  attack  is  usually  preceded  by  a  sense  of 
tickling  in  the  larynx,  with  tendency  to  cough,  quickly  followed  by  a 
sense  of  constriction  and  dyspnoea  due  to  the  spasmodic  closure  of  the 
glottis.  A  succession  of  abrupt  coughs,  resembling  whooping-cough, 
continue  till  the  patient  feels  almost  asphyxiated ;  and  are  followed  by 
inability  to  inspire,  or  by  a  long-drawn  whoop,  during  which  air  is  drawn 
into  the  chest  with  very  great  difficulty.  The  whole  attack  may  last  but 
a  quarter  of  a  minute,  or  may  persist  for  five  or  ten  minutes.  Death 
from  asphyxia  is  unusual  but  is  not  unknown.  In  some  cases  the  laryngeal 
crises  are  attended  by  sneezing,  vomiting,  vertigo,  pains  in  the  ch^t  and 
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3,  or  even  by  geneml  convulsions  and  loss  of  comciousness.     (iv.) 
lysis,  usually  of  the  abductors  of  the  cords,  unilatenil  and  bilateral 
The  synaptoms  of  abductor  paralysis  are  dcsciibed  on  p.  853. 

Aft^r  abductor  iMindysis  has  liisted  for  some  time  it  may  be  followed 

by  adiluctor  j>iimiysia  ;  bat  it  should  be  noted  that  ttliductor  paralysis  may 

the  first,  and  for  a  long  time  the  only  demonstmble  sign  of  Uibes,  and 

bat  adductor  paralysis  mny  not  appear  until  the  abductor  paralysis  has 

t>r  many  years  been  associated  with  the   supervention  of  many  definite 

^-rnptoma  of  tabes.     Thus  one  of  us  (F,  8.)  has  mot  with  a  case  in  which 

be  aMuctor  paralysis  had  existed  twelve  ye4irs  at  least,  and  yet,  though 

aralysis  of  the  internal  tensors— the  thyro-urytxenoidei — bad  occurred, 

be  a^Jductors  were  still   unaffecteri.     (The  internal   tensors,  as  already 

[mentioned,  are  the  muscles  next  in  oixier  to  the  abductors  to  succiunb  to 

progressive  organic  disease.) 

In  tal>es,  in  asBOciation  with  abductor  paresis,  the  puis©  rate  is  very 
ften  persistently  accelerated.     This  is  due  to  the  fact  that  the  inhibitory 
nerve  of  the  hearty  like  the  motor  nerves  of  the  larynx,  is  derived  from 
lie  accessory  nucleus. 

No  necessary  connection  appears  to  exist  between  crises  and  paralysis. 
a  number  of  cases  unikteral  or  bilateral  pal^y  of  the  abductors,  or 
araplete  recurrent  palsy,  are  met  wiih  without  any  previous  crises  ;  in 
second  series  no  paralysis  ensues,  e\'en  after  occurrence  of  frequent  and 
Bvere  crises ;  whilst  in  a  third  series  bi3th  spastic  and  paralytic  pheuo- 
aena  coincide  in  the  same  case.  Should  palsies  occur,  the  law 
the  greater  vulnerability  of  the  abductors  holds  gowl.  The  spastic 
phenomena  are  probably  due  to  an  increiised  irritaljility  of  the  addnctor 
entres  (F.  S.).  A  peripheral  stimulus  conducted  along  the  centri- 
Btal  fibres  of  the  superior  laryngeal  to  those  centres  which,  accord- 
jg  to  ibis  hypothesis,  are  in  a  condition  of  increased  irritability,  does 
lot  aet  up  a  mere  cough,  as  under  normal  conditions,  but  spas- 
lodic  coughing,  spasm  of  the  glottis,  genend  convuli^ions,  in  short 
*  a  crisis."  It  also  explains  the  influence  of  cocaine  applications  upon 
the  larynx  in  laryngeal  crises.  The  courae  of  these  palsies  is  generally 
Blow  and  progreasive,  ami  the  prognosis  alw^ays  unfavourable.  The  spas- 
aodic  attacks  vary  greatly  in  frequency.  They  may  occur  but  tivo  or 
bree  times  in  the  course  of  yeiirs,  or  they  may  occur  <kily,  or  even  two 
or  three  times  a  day.  In  some  cases  they  occur  spontaneously  ;  they  may 
come  on  suddenly  during  sleep,  or  they  may  bo  set  up  by  slight  forms  of 
irritation,  such  as  coughing,  swallowing  food  or  cold  fluids,  or  on  slight 
exertion. 

In  patients  subject  to  laryngeal  crises  it  is  most  important  to  observe 
the  greatest  caution  in  taking  fo<RL  Aa  a  kryngeal  crisis  may  cooie  on 
suddenly,  food  shonld  always  l>c  minced,  lest  a  mass  become  imp^ictcd  iu 
the  glottis  and  drawn  in  during  the  long  in^^piration  ;  although  the  initial 
phjise  of  coughing,  if  it  occurs,  would  be  a  safeguard  to  the  jjatient.  All 
sources  of  local  irritiitioUj  such  as  the  ingestion  of  cold  or  very  hot  food, 
should  be  avoided.     A  cociiino  spray  or  a  solution  applied  to  the  larynx 


will  often  cut  sbort  nn  attack  or  a  series  of  attacks  ;  and  one  of  m  (W.l.) 
has  seen  marked  relief  from  the  inhalation  of  nitrite  of  amvL 

In   labio-glmso-lartfnfieai  paralpis  anaesthesia  of  the  lar3nix  Im  tM 
observed,  but  laryngeal   crises  are  almost   unknown.      In  m^md  < 
weakness  of   the  glottis -openers  has  been  noted-      One  of  Oi  (W»  H.) 
obf^erved  bilatiTul   |Kiralysis  of   the   internal    tensors  alone,  irjilkiiid  i 
abductor  pare.sis  ;  although  the  other  usual  features  in  tbe  tongoei 
palate  were  well  miirked.     Permewan  has  observed   complete 
paralysis  within  nine  months  of  the  commencement  of  abductor  fumk 

In  dim-mhialfd  cerehro-spimd  sdcrom^  laryngeal  paralysis  k  ^mj  lUL 
One  of  us  (W.  AV.)  has  observed  tremor  of  the  vocal  cordi  oo  pboBtM^ 
and  coarse  tremor  on  abduction*  The  slow  monotonous  toite,  withjol^ 
voice  and  scanning  speech,  is  an  early  feature  in  most  cases. 

In  sifrm'jonujdki  l>oth  motor  and  sensory  lesions,  either  unilileiil  v 
bilateral,  are  often  present  in  the  larynx;  particularly  the  latter.  ('*rtij, 
analysing  eighteen  cases  observed  l>y  French  kryngologista^  foaiMi  Ibi 
the  larynx  was  involved  in  about  50  per  cent  of  the  cucss.  In  km 
there  was  diminished  tactile  sensation  in  the  larynx,  amounting  la  i  ie# 
to  total  aniestliesi.'L ;  in  others  thermic  sensation  alone  was  affected 

Palsies  of  the  muscles  supplied  by  the  recurrent  laryngeal  nmrm  but 
also  been  oliservecj,  the  abductors  failing  first.  In  total  panljai  d 
long  standing  the  vocal  cord  or  cords  are  said  to  become  alroplliilL 

Laryngeal  crises  do  not  appear  to  have  been  observecL 

In  fjf'mral  iHiralpis  of  the  itiAan^,  Permewan  concluded,  from  an  txaaimr 
tion  of  thirty  four  cases,  that  in  at  least  20  per  cent  there  is  noiwhi 
marked  abdtictor  paresis.  His  observations  again  confirmed  tbe  ^nnl 
truth  of  the  law  laid  down  by  one  of  us  (F,  S,)  as  to  the  special  lijilili^ 
of  the  abductors  to  succumb  in  organic  disease. 

Felix  Semon. 
Watson  Wii 
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Bile-ducts,  diseases  of,  211 ;  bibliography, 
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182 ;  intrahepatic  catarrh  of,  38,  64 ; 
spasm  of,  79 

Bile  passages,  suppurative  inflammation  of, 
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Cancer,  see  various  organs 

Carcinoma  of  the  fauces  and  pharynx,  753  ; 
diagnosis,  755  ;  progno>is  757  ;  symp- 
toms, 755  ;  table  of  distinction  from 
other  diseases  of  the  pharynx,  759 ; 
treatment,  758 

Carcinoma  of  the  kidney,  447  ;  pancreas, 
276 

Carcinoma  of  the  larynx,  833 

Carcinoma  of  tlie  liver,  primary,  204  ;  age 
in,  20.') ;  forms,  205  ;  prognosis,  207  ;  sex 
in,  206  ;  symptoms,  206  ;  melanotic,  210 

Can  I  io- vascular  changes  in  renal  disease, 
332,  367  ;  causation  of,  335 


Canlio-vasoular  system  in  granular  kidney, 
387  ;  in  lardaceous  kidney,  406 

Casts,  urinary,  in  lardaceous  kidney,  407; 
in  nephritis,  369 

Cavernous  breathing,  664 

Chancre  of  the  fauces  and  pharynx,  dis- 
tinction from  other  diseases  of  the 
pliarynx,  759 

Cheyne-Stokes  breathing,  646 

Chlorides  in  urine,  *^99 

Chlorosis,  spleen  in,  524 

Cholangitis,  infective,  249 ;  bibliography, 
253  ;  diagnosi8,^249  ;  etiology,  250 ;  sup- 
purative, 219 

Cholecystitis,  214  ;  acute  phl^^onous,  223 ; 
diagnosis  from  appendicitis,  225 

Cholelithiasis,  ate  Gall-stones,  34,  234  ;  dia- 
gnosis from  chronic  cholecystitis,  214 

Cholesterin,  excretion  of,  34 

Choluria,  290 

Chorditis  tuberosa,  832 

Circulation,  disturbances  of,  in  Graves'  dis- 
ease, 493 

Circulatory  system  in  Hodgkin's  disease,  578 

Cirrhosis  of  the  liver,  170  ;  alcoholic,  173  ; 
bibliography,  193  ;  biliary,  184  ;  etiology, 
170  ;  general  considerations,  170  ;  m^a- 
rial,  187  ;  pericellular,  190 ;  syphilitic, 
188  ;  treatment,  191 

Cirrhosis  of  kidney,  373;  $ee  Granular 
kidney  ;  of  pancreas,  268 
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renal  disease,  402 

Cold  as  cause  of  nephritis,  359 

Colic,  biliary,  237  ;  renal,  441 

Collapse  in  cholelithiasis,  238 

Condyloma  of  tlie  larynx,  807 

Coryza  cedematosa,  701 

Cough,  barking,  of  puberty,  848 

Coughing,  630  ;  eflects  of,  in  diflerent  dis- 
eases, 634  ;  mechanism  of,  631  ;  more 
remote  consequences,  637 

"Cracked  pot"  sound,  657 

Crepitations,  665 

Cretinism,  sporadic,  484 

Crico-arytienoid  joint,  diseases  of  817; 
diagnosis,  818 ;  symptoms,  817  ;  treat- 
ment, 819 

Cyanosis,  643 

Cystin  and  cystinuria,  298 

Cystoma  of  the  larj'nx,  826 

Cysts  of  the  pancreas,  272  ;  of  kidney,  450  ; 
liver,  211 

Deafness  in  adenoids  of  naso-pharynz,  717, 
722 

Diabetes  as  cause  of  nephritis,  360 

Diabetes  mellitus,  liver  in,  46 

Diacetic  acid  in  urine,  313 

Diarrhoea  in  cirrhosis  of  liver,  192  ;  in  lard- 
aceous kidney,  405 

Dietary  in  obesity,  618 

Dietl's  crises,  344 
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I>ige:stive  synteni  m  Grflvea*  disea^^,  497 
DikUtiou  of  the  itouuicb  in  uephroptosLs, 

[  I>iphthtiria  as  cause  of  nepliritis  362 

I>rop8yj  iu  gruiiular  kiduey,  383  ;.  iu  lard- 

ikceous  kitluey.  4<i5  ;  io  m^jiUritis,  364 
2>rop«y»  renal,  pathology  of^  320  ;  cauxatioo, 

3i2  ;  «Jcprriui*-utAi,  ^24 
'  l>uctlesi;  gtaiKlK,  dfj^easeet  of«  4€5 
Pysenterv,  rt:ialiou  to  auppurative  hispatitia, 

140 

Byj^phoiiift  giiostica,  849 
.  DyApiicPJi,    t>!J8 ;    uoiiiptiDsatory   actions    ia, 

642  ;  dtgre«§  m  iliJf&retit  diseasetti  638 ; 

effecljj^  640 

I  S0CHain>R0MA  Df  the  loryDx,  826 
EelMupsm^  ILood  iu^  (i^l 
EniAciatiou  i»  liraveii'  dis4Kiise»  495 
Einphyiieiiia  du«  to  uougli»  <i35 
Empyema  oi  the  autrum,  705 
Eudocaniitis  in  lardaui50U.>4  kidney^  408 
Euteiic  fe^'eii  tb^G^l<lt  a  Sections  of,  736 
Epiglottjditijs  ucutA  787 
EpijitaxiH,  680  ;  iii  dravt-a*  disease,  496 
Eicretioi)  hy  Uvt^r  of  bili;  acidst,  32  ;  of  bile 
pigni<!jita,  22  ;  of  hile  salts,  32  ;  of  cholwa- 
teriii,  3-1  ;  of  drugs  aud  poisoai,  36  j  of 
Iwemoglobiii,  26  ;  of  watt* r,  15 
Exophthalmic  goitre,  Mtf  Grmvtis"  disease,  489 
Exophthaliiiu^  in  Urav«s'  diatutsei  492^  499 

Fat,  610 

FftQce^s  725  ;  growtlwof.  753  ;  aypbilis,  759 
FibroMtft  of  the  frtticua,  752  ;  of  (arj  iii»  826 
Ftoating  kiducy,  .w^  Nephroptods,  338 
Foreign   bo<liu:s   iu  th«i   air  &iid  up|j«r  food 

pa8«lge$^  7(il  ;  trvatmetiL,  708 
Francis'  method  of  artillcial  r(*:Bpiratioi)^  650 

Gall-blai>i>ei*%  diseiiHes  of.  211 ;  acutc^  phleg- 
iiiuuoui*  ch(i]ecy;*LiLiH  and  gnugretie,  223  ; 
bibliography,  248  ;  cauc^rr,  230  ;  catarrh, 
acute,  212  ;  chrouic  214  ;  suppurative, 
216  \  catarrhal  eiupyi^rua,  218  ;  g>Jl« 
atouea,  234  ;  primary  {^arcinoiiiu,  208  ; 
tumours*  2ii8,  22ti  ;  ulc^smtjou,  perloratioE, 
Qi»lulii  ttud  iilT  icluret  220 

GalUbladiler,  tumours  of^  226  ;  diagnosis, 
229  ;  etiology,  226  ;  Kigua,  227 

Gall-Mtonefl,  234  ;  agt  in,  235  ;  bihliogniphy, 
24S  ;  complications,  240  ;  ditigjtodi,  240  ; 
diagnosis  from  cancer  of  the  liver,  203  \ 
iafluenee  of  diet  on,  236  ;  jjatbology  nud 
etiology f  234  ;  sex  in,  236  ;  «»yniptom.s 
237  ;  treatuit'iit,  lue^lical,  242 ;  mirgical,  245 

Gastro-reiial  n> tufa,  416 

CkfKeral  paralysifi  of  the  Insane,  abduotor 
paresi^B  In^  862 

Genito- urinary  syatem  in  Hixlgkin'^  disease, 
580,  585 

Glanders  of  the  nose,  093 


Olychocolic  acid,  32 

Glycogvneaifl^  1 1 

GlycosnriA,  308  \  teatB,  311 

GlyciiromQ  acid  in  uriue,  312 

Goitre,  exophthalmic,  489 

Gout  aa  caiise  of  gnuitikr  kidney,  S77  ;  lud 

obeHity,  611 
Gouly  thruat  afTectionH,  750 
Grauuior  kidney,  373  ;  age  tn,  376  ;  causes, 

376  ;    duration,    385  \    puth*4ogy,    373 ; 

secomlary   chaages    387 ;    ^\    iu,    375 ; 

fivmptouut,  383  \  treaLtueiit,  401  ^  uinsmia, 

395 
Graves*   disease,    489 ;    bibUograpliy,    508 ; 

death   iu,    500  ;    etiology,    4^9  ;    morbid 

an!itou*y^  502  ;  o^terati^e  Lit»ilment,  507  ; 

palhology,  501  ;  prognosis,  501  ;  rebipses, 

500 ;   residt,    table   of,    501  ;   syntptoms, 

491  J    treatment,    505  ;    varieties,    tonrae 

and  duratioit*  499 
Gnuana  of  the  larynx,  FOB 
Gnnuiiata  in  syphilitic  cinbosis  of  liver,  188 

ILcMATEMEsis  in  cirrhosis  of  liver,  178,  192 

fLi.MUttto|Kirphyriu,  2^H,  2i*0 

HaMuatuna,  288  ;  in  rettal  ealculus,  441^  443 

HiemoglMbinicmia  ainl  jii^nudice,  65 

Hiemogli  ddneh  ol  ia,  2  7 

HtemoglobiuuHa,  289  :  snd  jaumlie*',  66 

HnmiiokatAtonbtic  Iiinctiou  of  the  spleen^ 
623,  625 

Hafmorrhage,  pancreatic,  262 

Hiemorrhagrs  in  phoiiplionis  poboning,  88 

Hair  in  Cf raves'  diaeftHei  496 

"  Hay  fever,"  098 

Headache  in  un*.iuia,  338 

Heart  in  granular  kidney,  387  ;  Iu  Hoelgkin's 
di'^ase,  579,  585 

Heart,  physical  signs  of  disease  of,  652 

**Heumphein/'  68 

Hepa to- pulmonary  aliscess,  amoebi*",  164 

Hip  disease,  djii^nosid  from  petinepbritis^ 
419 

Hodgkin's  disease,  573  ;  bSbllmrrapby,  596  ; 
diagnosis,  6>9  ;  ijtioh^gy,  574  ;  Lintory, 
573  ;  ordinary'  course,  duration,  aud  ter- 
minatiun,  588  \  pathogeny,  585  ;  |iatho- 
hjgical  anatomy^  580  \  prfignnKin,  592 ; 
Kymptom^T  576  ;  treatment,  592  \  varie- 
ties 675 

Howard'tt  metbod  of  artiQcial  respiration, 
649 

Hmi^UH  pigmenta  in  urine,  286 

Hydatid  of  kidi^ey,  454  ;  of  the  livtr,  dia- 
guo^i'*  froEu  cancer,  203  ;  of  the  Eipleeo,  532 

llydnnhiuun,  291 

Hydronephrosis,  4^0  ;  congenital,  433  j 
diagnosis,  432  ;  pathology,  431 

Hy))eneitlie!«ia  of  the  larynx,  859  ;  of  the 
pharynx,  l^A 

Hyperoamift,  695 

IcrkEB  bilipbeiquB,  68  ;  h^tuaphidfine,  67 
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Icterus     gravis,     81  ;     •«     Aeato    y«llow 

atrojiby,  101 
Icterus  neonatorum,  258  ;  bibliography,  281 ; 

etiology,  209  ;  morbid  anatomy,  SSd* 
Indican,  287 

InfluenuL,  throat  affectiona  of,  786 
Intermittent  hepatic  fever,  289,  249 
Intestinal  olistrui-tion,  diagnosis  firom  acute 

paniTt-atitis,  267 
Intubation  of  larynx,  820 

Jaundicb,  by  soppreosion,  67,  80;.  Atom 
pigments  other  than  bile,  68  ;  abstoce  of 
bile  from  bile  passages  as  evidence  of 
jaundice  by  suppression^  78  \  from  changes 
in  metuboUsm,  71,  80 

Jaundice  by  increased  secretion,  74,  26 

Jaundice  febrile,  95  ;  infectious,  95  ;  hntna- 
togenous,  25,  54  ;  hssmohepatogenous,  60  ; 
malignant,  81  ;  menstrual,  46 ;  non- 
obstnictive,  83  (and  M0  Tozsemic  jaun- 
dice) ;  obstnictive,  82 ;  of  phosphorus 
poisoning,  87  ;  of  yellow  fever,  93  ; 
toxaniio,  82,  88  ;  "  urobilin,"  69 

Jaundice,  general  pathology  of,  51  ;  biblio- 
graphy, 94  ;  causes,  81  ;  oauso  of  the 
obstruction  in  toxic,  62  ;  flaetors  in  pro- 
duction of,  57  ;  Frerichs'  hypothesis,  53  ; 
Eiihne's  hypothesis,  54 ;  obstnictive 
natnrfr  of  toxioj  61  ;  relation  to  blood- 
destruction,  64  ;  summary  of  factors,  79  ; 
suppressiun  hypothesis,  55 ;  theories^  52  ; 
toxic,  60 

Jaundice  in  cancer  of  the  liver,  198,  206  ;  in 
choklitbiasis,  239;  in  hepatic  cirrhosis, 
179 

Jaundice  of  phosphorus  poisoning,  87  ;  mor- 
bid anatomy,  91  ;  nature  of,  92 

Kidney,  cysts  of,  450 ;  diagnosis,  468 ; 
general  cystic  de.'eiieration,  451 ;  hyda- 
tids of,  454  ;  paranephric,  454 ;  symp- 
toms, 452  ;  treatment,  4f)3 

Kidney,  diseases  of,  cliaracterised  by  albu- 
minuria, 352  ;  bibliography,  414  ;  classiti- 
cation,  352 ;  granular  kidney,  373  ; 
lardaceous  disease  of  kidney,  404  ;  neph- 
ritis, 353 

Kidney,  fatty,  353  ;  large  white,  355  ;  mov- 
able, set  Nephroptosis,  338  ;  small  white, 
355  ;  small  red,  see  Granular  kidney,  WIZ 

Kidney,  normal  position  of,  338  ;  abnormal, 
340 

Kidney,  tumours  of,  445  ;  a^lrenal,  448 ; 
bibliography,  461  ;  carcinoma,  447  ; 
clinical  characters,  449  ;  dias^osis  from 
other  tumours,  457  ;  epithelioma,  448  ; 
malignant  disease,  446  ;  method  of  ex- 
amining, 459  ;  myxoma,  448  ;  sarcoma, 
446  ;  papilloma,  448 

Kidneys,  the,  313  ;  circulatory  changes  in 
disease,  318 ;  epitlielial  changes,  319  ; 
excretion  of  water,  313 ;    of  salts,  315  ; 


fun($tion^    318 ;    ili<   p^faepatitis,    121 ; 
metabolic  activity,  317  ;  physiological  oon- 
sideratious,  813  ;  synthesis  of  some  of  the 
constitnentA  of  nrine,  316 
Kreatluln^  296 

Labio  -  glOMo  -  laryngeal  panUysia  and 
anllfSth•^ia  of  the  larynx,  862 

Lardaceous  disease  of  kidney,  404  ;  causes, 
405  ;  causes  of  death,  teble,  410  ;  daration, 
408  ;  symptoms,  406  ;  treatment,  412 

Laryngeal  manifestations  of  chronic  diientes 
of  the  central  nervous  system,  860 

Lar>*ngeal  motor  nenroees,  841 ;  ehoreie 
movements  of  the  vocal  eords,  848  ;  in 
syringomyelia,  862 ;  laryngeal  vertigo, 
850 ;  nervous  laryngeal  cough,  848 ; 
neuroses  of  co-ordination,  848  ;  paraiysiB, 
851  ;  phonic  spasm,  849 ;  respiratory 
glottic  Spasm  in  children,  845  ;  spasm  oif 
the  glottis  in  adults  847 

Laryngeal  paralysis,  851  ;  oomplete  recur- 
renl^  854;  diagnosis,  856;  isolated,  of 
the  crieo-thyroid  muscles^  855  ;  of  muscles 
supplied  by  the  recurrent  laryngeal  nervs^ 
851  ;  of  muscles  supplied  by  the  snperiof 
laryngeal  nerve,  855  ;  of  the  abdnctors  of 
the  vocal  oords^  852  ;  of  the  addocton, 
851  ;  of  the  intersrytmoidetis  muade, 
855  ;  of  the  thyro-arytsuioidei  intemi, 
855 ;  treatment,  856 

Larjmgeal  sensory  neurones,  858  ;  anientLesia, 
858 ;  in  syringomyelia,  862 ;  hypenesth^ia, 
neuralgia,  paraesthesia,  859 

Laryngismus  stridulus,  846 

Laryngitis  acute,  786  ;  srmptomjs  786 ; 
treatment,  788  ;  chronic,  788  ;  symptoms, 
789  ;  treatment,  790  ;  hsemorrhagic,  795  ; 
treatment,  796  ;  sicca,  789 

LaryngorrhrBa,  789 

Laryngoscopy,  780  ;  diflRculties  in,  7S3 

Larynx,  augio-neurotie,  oedema  of,  792 

Larynx,  diseases  or,  780  ;  acute  septic  in- 
flammations 737  ;  am^mia,  785  ;  auto- 
scopy,  784  ;  benign  growths,  824  ;  biblio- 
graphy, 862  ;  insjiection  of,  780  ;  haemor- 
rhage, 795  ;  hypersBmia,  785  ;  larj-ngitis, 
786 ;  leprasy,  803  ;  lupus,  801  ;  malig- 
nant growths,  833  ;  neuroses,  841  ; 
oedema,  792  ;  pacbyilermia  laryngis,  831  ; 
pcricliondritis,  8<»9,  813  ;  skiagraphy, 
785  ;  stenosis,  819  ;  syphilis,  806  ;  tuber- 
culosis, 796 

Larynx  in  acromegaly,  806  ;  intubation  of, 
in  stenosis,  820 

Larynx,  malignant  disease  of,  833  ;  diagnosis, 
836 ;  extrinsic  and  intrinsic  varieties, 
834  ;  palliative  measures,  840  :  pathology, 
833  ;  prognosis,  839  ;  si^ns,  836  ;  symp- 
toms, 834  ;  treatment,  839 

Larynx,  oedema  of,  79'J  ;  and  Bright's  dis- 
ease, 793  ;  clinical  forms,  794  ;  etiology, 
792  ;  pathology,  793 ;  treatment,  794 


ItfDEX 


877 


Ltid  as  cause  of  granular  kidney,  377 

{^eprofiy  of  tlie  pharynx  and  larynx,  803  ; 
diaguottiis  804  ;  laryngeal  symptoms,  803  ; 
treatment,  8«i6 ;  tubercular  and  anns- 
tbeti(;  forms.  804 

Leucluemia,  spleno-lymphatic,  591 

Leuchsemia,  splenic,  diagnosis  from  Hodg- 
kin's  diiiease,  591 

Leucin,  296 

Lencocytosis  in  Hodgktn's  disease,  579 

Lingual  tousil,  diseiuies  of,  744 ;  cbronlc 
hypertropliy  of,  744 

Lipoma  of  the  larynx,  826  . 

Lithsmia,  39  ;  symptoms,  9 

*'Iithuria,"9 

Liver,  abscesses  of,  amoebic,  1 53  ;  pysemic, 
124  ;  )>yo8eptic.*  m  c  133  ;  tropical,  134 

Liver,  cirrhosis  of,  173  ;  M0  Cirrhosis 

Liver,  cougetttion  of,  42  ;  active,  43  ;  biblio- 
graphy, 48  ;  etiology,  44  ;  morbid  ana- 
tomy, 47  ;  symptoms,  46  ;  passive,  49  ; 
symptoms,  50  ;  treatment,  51 

Liver,  functional  disordera  of,  Murchiaon's 
classification,  8 

Liver,  functions  of,  6 :  assimilative,  11  ; 
bibliography,  41  ;  biliary,  14  ;  digestive, 
40  ;  excretory,  1 4  ;  Klyoogenetic,  1 1  ; 
hemolytic,  ^ ;  metabolic,  12 ;  proteo- 
lytic, 12 

Liver  in  acute  yellow  atrophy,  107 ;  in 
amoebic  abscess,  loii  ;  in  Uodgkin's  dis- 
ease, 584  ;  phosphorus  poisoning,  88,  91  ; 
in  perihepaiitis,  119 

Liver,  malignant  d  Hease  of,  194 

Liver,  topographical  anatomy,  3 ;  as  a 
hemolytic  organ,  23;  bile -ducts,  5; 
blood-suppty,  6,  43  ;  intinence  of  respira- 
tory movements  on,  44  ;  uerve-supply,  5  ; 
relations  on  )>ercusHion,  3 

Loc  '.motor  at  ixia,  laryngeal  crisis  in,  860 

Lumbago  in  renal  calculus,  442 

Lung  le>ions  in  amoebic  al)6cess  of  liver,  1 60 

Lungs  and  heart  phyMical  signs  of  diseases 
of,  652  ;  anscultation,  6'8  ;  biblio.^raphy, 
667  ;  conduction  of  sound,  601  ;  percus- 
sion, 655 ;  production  of  sound,  653  ; 
resonance,  654 

Lupus  of  the  iharrnz  and  larynx,  801  ; 
causes,  801 ;  symptoms,  802  ;  treatment, 
803 

Lymphadenoma,  of  the  liver,  210  ;  and  9U 
Hodgkiu  8  diseaHe,  573 

Lymphatic  glan«is  in  Hodgkin's  disease,  576, 
581 ;  microscopical  appearance,  582 

Lympho-s;inv>ma,  590 ;  of  the  fauces  and 
pharynx,  755 

Maooots  in  the  noee,  704 

Malarial  fever  as  cause  of  granular  kidney, 
381 

Marasmus  in  renal  disease,  836 

Marshall  Hall's  method  of  artificial  respira- 
tion, 648 


Measles,  throat  affections  of,  735 

Melanin.  290 

Menstruation  in  Graves'  disease,  497 

Mental  changes  in  Graves'  disease,  498 

Mogiphonia,  b50 

Mucous  polj^pus  of  nrwe,  687 ;  clinical 
aspects,  689  ;  treatment,  690 

Myxoedema,  469  ;  bibliography,  478  ;  men- 
tal symptoms,  473  ;  morbid  anatomy, 
475 ;  pathology*,  474 ;  )>icture  of  the 
disease,  470  ;  prognosis,  476  ;  symptoms, 
471  ;  treatment,  476 

Myxoedema,  congenital,  ses  Sp(Mradic  cretin- 
ism, 484 

Myxoma  of  the  larynx,  826 

Myxo-sarcoma,  renal,  446 

Nasal  cavities,  new  growths  of,  687  ;  benign 

growths  other  than  mucous  polypi,  690 ; 

malignant  disease,  691  ;  mucous  polypus, 

687 
Nasal  neuroses,  694  ;  asthma,  698  ;  coryza 

oedematosa,  701  ;   idiopathic  rhiuorrhosa, 

700  ;  na>al  cough,  697  ;  olfactory  neuroses, 
694  ;  paroxysmal  sneesing,  698 ;  sensory 
and  reflex  neuroses,  696 ;  vaso-motor, 
697 

Nasal  polypi,  687 

Naso-pharyux,  catarrh  of,  713 ;  adenoid 
vegetations,  714 :  post-na.<«al  growths,  714 ; 
syphilis,  714  ;  tuberculosis,  714 

Nephritis,  352  ;  acute,  358 ;  age  in,  857  ; 
causes,  357 ;  chronic,  3r>5 ;  duration,  367  ; 
fatty  kidney,  353 ;  morbid  anatomy,  358  ; 
scarlatinal,  361  ;  sex  in,  356 ;  chronic 
interstitiiil,  see  Granular  kidney,  373 ; 
sym]itoms,  364  ;  treatment,  371 ;  urinary 
changes,  368 

Nephritis,  suppurative,  422^  diagnosis,  425  ; 
etiology,  422 ;  }>aihology,  423  ;  symptoms, 
424  ;  treatment,  426 

Nephriti**,  traumatic,  421 

Nephroptosis,  338 ;  bibliography,  850 ; 
causes,  342  ;  diagiioU,  346  ;  symptoms, 
343  ;  treatment,  347 

Nervous  system  in  Addison's  disease,  546, 
559  ;  in  Graven'  disease,  408  .  iu  Hodg- 
kin's disease,  580  ;  influence  of,  iu  pro- 
ducing jaundice,  77 

Nose,  accessory  sinuses  of  the,  diseases  of, 
704  ;  empyema  of  the  antrum,  705 ; 
posterior  ethmoidal  cellt,  711  ;  sup]inra- 
tion,  705 ;  suppuration  iu  the  frontal 
sinus  and  ethmoidal  cells,  708  ;  suppura- 
tion in  the  sphenoidal  sinus,  712 

Nose-blowing,  632 

Nose,  diseases  of,  671  ;  affections  of  bones, 
691  ;  bibliographv,  722  ;  foreign  bodies, 

701  ;  glanilers,  603  ;  lupn«,  GSi ;  maggots, 
704 ;  methods  of  exsimiuation,  671  ; 
neuroses,  694  ;  new  growths  r>87  ;  syphi- 
lis, 685 ;  tuberculosis,  6r>3 ;  sss  also 
Rhinitis,  Nasal  oavities,  Naso  pfaatynz 
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Obesity,  607  ;  anaemic  form,  612  ;  biblio- 
graphy, 622;  iutroduction,  607 ;  i»lethoric 
form,  612  ;  treatment,  by  dry  diet,  619  ; 
by  increased  water-<Irinking,  620  ;  by  »»pa 
waters,  621  ;  by  thyroid  extract,  622 ; 
dietetic,  616  ;  ])r«ventive,  615 

(Edema  glottidis,  792 

CEMema  in  Graves'  disease,  496  ;  in  renal 
disease.  866 

Osteophyti    neriostitls,  691 

Ot  lis  media  alter  operation  on  naso-pharynx, 
722 

Oxalates  in  urine,  300 

Oxybutyric  acid  iu  urine,  813 

Ozana,  and  chronic  atrophic  rhinitis,  675  ; 
"  tracheal,"  677 

Paohtdrrmia  laryngis,  790,  831  ;  diagnosis, 
832  ;  pathology,  831  ;  treatment,  791,  833 

Pancreas,  di^ieases  of,  262 ;  bibliography, 
278;  calculi,  270;  cancer,  276;  cysts, 
211 ;  hemorrhage,  262 

Pancreatitis,  acute,  264  ;  chronic,  268 

Papilloma  of  the  fauces,  752  ;  of  larynx,  826 

Panesthesia  of  larynx,  859  ;  of  pharynx,  761 

ParathyroMs,  466 

Parosmia,  696 

Percussion,  655 

Pericarditis  in  grannlir  kidney,  885 

Pericellular  cirrhosis,  1 90 

Perichondritis  of  the  larynx,  818;  adhesi%'e, 
813;  diagnosis,  815  ;•  pathology,  813; 
suppurative,  813  ;  symptoms,  814  ;  syphi- 
litic, 809  ;  treatment,  816 

Perihepatitis,  ll8;  bibliography,  123  ;  dia- 
gnosis from  hepatic  cirrhosis,  122  ;  local, 
118  ;  Hymptoms,  121  ;  universal,  119 

Perinephric  abscess,  417 ;  extravasations, 
414,  445         • 

Perinephritis,  417  ;  etioloj^,  419 ;  symp. 
toras,  418  ;  treatment,  420 

Peritonsillitis,  771 

Pemici  ms  anaemia,  spleen  in,  524 

Pharyngeal  muscles,  spasm  of,  760 

Pharyngeal  neuroses,  760 

Pharyngeal  par.dysis,  7t)0  ;  treatment,  761 

Pharyngeal  tonsil,  hypertrophy  of,  714  ; 
bildiography,  722  ;  diagnosis,  719  ;  etio- 
logy, 714;  pathology,  715;  prognosis, 
719  ;  symptoms,  716  ;  treatment,  720 

Pharyngeal  tuberculous  ulceration,  distinc- 
tion from  other  diseases  of  the  pharynx, 
759 

Pharynffitis,  acite  catarrhal,  725  ;  atrophic, 
7^8  :  clir'»nic,  727  ;  HJcca,  728 

PharyngomvcoNis  leptothricia,  743 

Pha'-yngoscopy,  723 

Pharynx,  disease.-*  of,  723 ;  acute  septic 
iurtanimation,  737  ;  bibliography,  779 ; 
foreign  bo  lies,  7^'4  ;  gout,  750  ;  haemor- 
rhaee,  730  ;  inherited  syphilis,  748  ; 
leprosy,  803  ;  lupus,  801  ;  neuroses, 
motor,  760  ;  sensory,  761  ;  new  growths. 


752  ;  rheumatism,  751  ;  syphilis,  747  ; 
tuberculosis,  745  ;  see  also  Pharyngitis, 
Throat  affections.  Tonsils 

Phonic  R)iasm,  849 

Phosphates  in  urine,  298 

Phosphorus  ]>oiHoning,  jaundice  of,  87  ;  and 
acute  yellow  atiophy,  113;  morbid  ana- 
tomy, 91  ;  symptoms,  87 

Pigment  tumours  of  the  liver,  209 

Pigmentation  in  Addison's  disease,  547.  562 ; 
in  chronic  phthisis,  662 ;  in  Graves'  dis- 
ease, 495 

Polycholia,  21 

Polychromia,  relstion  to  jaundice,  25,  63 

Plumbism  as  a  cause  of  renal  disease,  377 

Portal  pyemia,  127 

Porto-pysmic  liver  abscess,  127  ;  diagnosis, 
132 ;  etiology,  127 ;  morbid  anatomy, 
129  ;  symptoms,  130 ;  treatment,  133 

Post-nasal  growths,  714 

Pregnancy  as  cause  of  granular  kidney,  380 

Professional  laryngeal  neuroses,  849 

Pruritus  in  uremia,  897 

Puberty,  barking  cough  of,  84^ 

Pulse  in  granular  kidney,  388  ;  in  lardace- 
ous  kidney,  406 

Pyemic  liver  abscesses,  124  ;  etiology,  124  ; 
morbid  anatomy,  124  ;  symptoms,  126 

Pyelitis,  422 ;  diagnosis,  425 ;  etiology, 
422  ;  pathology,  423  ;  symptoms,  424 ; 
treatment,  426 

Pyelonephritis,  422 ;  diagnosis,  42.'  ;  etio- 
logy, 422  ;  pathology,  423  ;  symptoms, 
424  ;  treatment,  426 

Pylephlebitis,  127  ;  see  Porto-pyemic  liver 
abscesses,  127 

Pyonephrosis,  434  ;  diagnosis,  436 ;  etio- 
lofry,  434  ;  symptoms,  435  ;  treatment, 
437 

Pyosepticemic  abscess  of  the  liver,  133 

Pyrocat^chin,  291 

Pyuria,  307 

Renal  abscess,  427  ;  etiology,  427  ;  patho- 
logy, 428  ;  symptoms,  42^  ;  treatment, 
429 

Renal  calculus,  439  :  diagnosis.  443  ;  in 
infants,  444  ;  pathological  results,  440  ; 
symptoms,  441  ;  treatment,  443 

Renal  dise:ise,  general  pathology  of,  818  ; 
alterations  in  urine,  318  ;  bibliography, 
337  ;  cardio  -  vascular  changes,  332  ; 
dropsv,  320 ;  marasmus  and  anemia, 
336 ;  secondary  iudammation,  836 ; 
uremia,  324 

Renal  fistule,  416 

Renal  functions,  general  pathology  of,  281 

Renal  tumours,  see  Kidnev,  445 

Respiratory  diseases,  general  pathology  of, 
62'>  ;     asphyxi:»,     treatment     of,      648 
bibliography,  647  ;  Cheyne-Stokc'*  breath 
ing,   646  ;  coughing  and  sneezing,   630 
cyanotic  comlition,  643  ;  dyspncea,  638 
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mechanism  of  breathing,  626  ;  nose- 
blowing,  632  ;  yawning,  632 

Respiratory  sysiem  in  Graves'  disease,  496  ; 
in  Hodgkin's  disease,  580,  585 

Retina  in  granular  kidney,  390 

Retropharyngeal  abscess,  741 

Rheumatic  throat  affections,  725,  751 

Rheumatism  as  cause  of  nephritis,  368 

Rhinitis,  acute,  672  ;  chronic  atrophic,  675 ; 
chronic  hypertrophic,  673  ;  membranous, 
fibrinous,  or  croupous,  679  ;  purulent,  678 

Rhinoliths,  702 

Rhino-pharynx.  724 

Rhinonhoea,  i(Uo))athic,  700 

Rhinoscleromn.  692 

Rhinoscopy,  671 

Rhonchns,  665 

Ribs,  flexibility  of,  in  breathing,  626 

Rotheln,  throat  affections  of;  785 

"Sago"  spleen,  687 

"Salisbury"  treatment  of  obesity,  617 

Sarcoma  of  the  fauces  and  pharynx,  754  ; 
diagnosis,  765  ;  distinction  from  other  dis- 
eases of  the  pharynx,  759  ;  prognosis,  757  ; 
treatment,  758 

Sarcoma  of  the  larynx,  833  ;  of  the  liver, 
209  ;  melanotic,  210  ;  renal,  446 

Scarlatinal  nephritis,  361  ;  morbid  anatomy, 
358 

Scarlet  fever,  throat  affections  of;  735 

Scrofula,  597  ;  bibliography,  599,  606 ; 
surgery  of,  599 

Singers'  nodes,  831 

Skatol  pigments  in  urine,  286 

Skiagraphy  of  the  larynx,  785 

Skin,  affections  of,  in  Graves  disease  495  ;  in 
Hodgkin's  disease,  580 

Skodaic  resonance,  657 

Small-pox,  throat  affections  of,  735 

Sneezing,  630 

Spasm,  phonic,  849 

Specific  fevers,  throat  affeotions  of,  735 

Spleen,  dbeases  oi,  516;  absct-ss,  534; 
atrophy,  528  ;  bibliography,  539  ;  capsu- 
litis, 529  ;  chronic  venous  congestion,  531  ; 
congenital  absence  of,  528  ;  cysts,  532  ; 
general  pathology,  516 ;  haemorrhagtrs, 
532 ;  in  bacteiial  infection  and  in  toxae- 
mia, 518;  infarcts,  533;  lardaceons 
disease,  537  ;  malform-itions,  526  ;  malig- 
nant disease,  538  ;  i>art  of,  in  bacterial 
infection,  520 ;  in  immunity,  521  ;  in 
various  forms  of  anaemia,  522 ;  post- 
mortem changes,  529 ;  rickets,  537  ; 
senile,  528  ;  special  i>athology,  526 ; 
syphilis,  536  ;  tul^erculosis,  535 

Spleen  in  acute  yellow  atrophy  of  liver,  113  ; 
in  hepatic  cirrhnsis,  179,  186 ;  in 
Hodgkin's  dise  ise,  577,  583  ;  in  pernicious 
anaemia,  524  ;  in  toxeemia,  518 

Spleens,  act'essor}%  5*27  ;  multiple,  628 

Si'lenectomy  in  man,  effects  of,  516 


Splenic  anaemia,  523 

Sporadic  cretinism,  484  ;  bibliography,  489 ; 
treatment,  486 

Sputum  in  amoebic  abscess  of  the  liver,  164 

Stellwag's  sign  in  Graves'  disease,  492 

Stenosis  of  the  lar>'nx,  819  ;  causes,  819 ; 
intubation  and  tracheotomy  for,  822 ; 
syphilitic,  812 ;  treatment,  820 

Stethograph,  628 

Sulphates  in  urine,  297 

Suppuration  as  cause  of  lardaceons  kidney, 
405  ;  treatment,  412 

Suppurative  hepatitis,  123 ;  bibliography, 
134  ;  forms  of,  123 

Suprarenal  bodies,  diseases  of,  667  ;  adeno- 
mata, 569  ;  atrophy,  544,  56/  ;  cloudy 
swelling,  568  ;  cysts,  570 ;  futty  change, 
567  ;  haemorrhage  into,  567  ;  lardaceons 
disease,  568  ;  malignant  disease,  545, 571 

Suprarenal  bodies,  disorders  of,  540,  567  ; 
bibliography,  572 ;  in  Addison's  disease, 
542 ;  in  Hodgkin's  disease,  585  ;  physio- 
logy of,  551  ;  theories  of  functions  of,  551 

Suprarenal  extract,  564 

Suprarenal  "re^ts,"  570 

Sylvester's  method  of  artificial  respiration, 
648 

Sympathetic  in  Addison's  disease,  546 

Syphilis,  acquired,  pharynx  in, 747 ;  inherited, 
pharynx  in,  748 

Syphilis  as  cause  of  lardaceons  kidney,  405  ; 
treatment,  413 

Syphilid,  diagnosis  from  cancer  of  the  liver, 
202  ;  from  Hodgkin's  disease,  591 

Syphilis  of  the  fauces  and  pharynx,  distinc- 
tion from  other  disea:ie8  of  the  pharynx, 
759 

Syphilis  of  larynx,  806  ;  condylomas,  807  ; 
diagnosis,  SlO ;  fibroid  metamorphosis, 
808  ;  gummas,  808  ;  neoplasms,  809 ; 
paralysis  of  vocal  conls,  809  ;  pathology, 
806 ;  perichondritis,  809 ;  syphilitic 
catarrh,  807  ;  treatment,  811  ;  idceration, 
808 

Tabfs  dorsalis,  laryngeal  manifestation  of, 

860 
Tuurocholic  acid,  32 
Temperature  in  Addison's  disease,  558  ;   in 

Graves'  disease,  495 ;  in  Hodgkin's  disease, 

580 
Throat  affections,  gouty,  750  ;  of  the  specific 

febrile  diseases,  735  ;  rheumatic,  751 
Thrombosis  of  splenic  vein   in  acute   pan- 
creatitis, 265 
Thymus  glind  in  Graves'  disease,  503  ;   in 

Hodgkin's  disease,  585 
Thyroid  gland,  diseases  of,  465  ;  in  Graves* 

disease,   492,  499  ;  in  myxoedema,  475 ; 

physiology  of,  465 
Thyro-iodine,  469 
Toluylendiamin,  19,  38 
Tonsillitis,  770 ;  acute,  770 ;  chronic,  773 
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clinical  forms,  770 ;  diagnosia,  772 ; 
paienuhymatoufl,  770  ;  progiKMia,  772  ; 
superficial  or  lacunar,  770,  774 ;  symptoms, 
771  ;  table  of  dlMtinction  from  other 
diseases  of  the  pharynx,  759 ;  treatment, 
778 

Tonsils,  diseases  of,  769  ;  aonte  tonsiUitiB, 
770  ;  calcareous  ooncretinns,  744  ;  chronic 
enlargement,  773 :  chronic  fibroid  de- 
generation,  774  ;  chronic  parenchymatous 
hyperplasia,  774 ;  diseases  of  lingual  tonsil, 
744  ;  new  growths,  752 ;  removal,  776  ; 
syphilis,  747 

Tonsib  in  scrofula,  597 

Toxemia,  spleen  in,  518 

Toxemic  jaundice,  83 ;  bibliograi»hy,  94  ; 
etiology,  86  ;  general  characters,  88 

Tremor  in  (braves'  disease,  494 

Tropical  abscess  of  the  liver,  184  ;  biblio- 
graphy, 152  ;  death-rates,  135  ;  diagnosis, 
150  ;  etiology,  134  ;  evolution  and  nature 
of  lesions,  144  ;  geographical  distribution, 
134  ;  meteorological  condition,  187  ; 
morbid  anatomy,  141  ;  race,  139  ;  relation 
to  dysentery,  140  ;  symptomatology,  148  ; 
'treatment,  151 

Tuberculosis  of  the  lar3mz,  796  ;  diagnosis, 
79d  ;  pathology,  796  ;  prognosis,  799  ; 
symptoms,  797  ;  treatment,  800 

Tuberculosis*  of  the  spleen,  535 

Tuberculosis  of  the  suprareoal  bodies,  568  ; 
in  Adtlison's  disease,  543 

Tuberculous  kidney,  diagnosis  firom  renal 
calculus,  443 

Tubular  breathing,  662 

Tumours  of  the  gall-bladder,  208,  226  ;  of 
the  kidney,  445  ;  spleen,  53S  ;  Auprorenal 
bodies,  589 

Tumours  of  the  liver,  194;  a^e  in,  197; 
bibliogrftphy,  211  ;  caucer  of  the  liver, 
secondary,  194  ;  diagnosis,  200  ;  diagnosis 
from  tumour  of  tiie  gall  •  bladder,  229; 
moibid  anatomy,  194  ;  prognonis,  200  ; 
sex  in,  197  ;  symptoms,  197  ;  treatment, 
204 

Typhoid  fever,  throat  affection,  786 

Typhus  fever,  throat  affections  of,  737 

Tyrosin,  296 

Urates,  295 

Ursemia,  324  ;  acute  forms,  326  ;  blood  in, 
831 ;  cerebral  anamia  in,  829 ;  cerebral 


esdema  in,  828  ;  in  nephritis,  867  ;  latent, 
827  ;  of  granular  kidney,  395  ;  aymptoms, 
896 ;  types,  325 

Uremic  asthma,  897 

Urea,  292 

Ureter  in  nephroptosis,  845 

Ureteral  flstule,  417 

Ureterectomy  for  diseases  of  ureter,  487 

Uric  acid,  293  ;  quantitative  estimation,  294 

Urine,  281  ;  albuminuria,  300 ;  alterations 
in  disease,  818 ;  conditions  inlluencing 
excretion,  282  ;  constituents,  816  ;  glyco- 
suria, 308  ;  nitrogenous  extractives,  ^£92  ; 
pigmentH,  abnonnal,  287  ;  normal,  286 ; 
pyuria,  307  ;  quantity,  281  ;  reaction, 
284  ;  salts,  297  ;  specific  gravity,  264 

Urine  in  acute  yellow  atrophy  of  liv«r,  107, 
110  ;  in  granular  kidney,  888 ;  in  jaundioe 
of  phosphorus  poisoning,  88  ;  in  lardaoaoua 
kidney,  411 ;  in  nephritis,  364 ;  in  unemia, 
399 

Urine,  obstruction  of,  as  cause  of  ronal 
fibrosis,  882 

Urine,  Fettenkoffer's  test  for  bile  acids  in,  83 

Urobilin,  28,  285  ;  relation  to  jaundice,  09 

Urobilin  icterus,  58,  67 

Urobilinuria,  288 

Urochrome,  28,  286 

Uiocrythrin,  29,  286 

Urohematoporphyrin,  28,  552 

Uvula,  bifid,  725  ;  diseases  of,  782 

Valvular  disease  of  the  heart  as  a  oauae  of 

granular  kidney,  378 
Varicella,  throat  affections  of,  735 
Vascular  system  in  Addison's  dise«Me,  558 
Ventricle  of  Morgagni,  prolapse  of,  826 
Vocal  conls,  841,  853 
Vomiting   in    Addison's    disease,   565 ;    in 

cholelithiaMis,  238  ;    in  gr:mular  kidney, 

384  ;  in  Graves'  disease,  497 
Von  Grafe's  sign  in  Graves'  disease,  492 

Water,  excretion  of,  by  the  kidney,  281  ; 
by  the  liver,  1 5 

Weil's  disease,  95  ;  bibliography  100  ;  etio- 
logy, 96  ;  morbid  anatomy,  97  :  nature 
and  relation  to  other  forms  of  jaundice, 
98  ;  pathogeny,  97  ;  symptoms,  95 

Whooping-cough,  throat  affections  of,  787 

Yawnino,  632 

Yellow  fever,  jaundioe  of,  98 
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drawings  are  taken,  but  also  gives  a  general  account  of  each  disease,  its 
differential  diagnosis,  and  treatment.  To  be  issued  in  16  folio  bi-monthly 
parts.     Each  part,  $6.00.     Sold  only  on  subscription  to  the  entire  set. 

DOLAN  (T.  M.).  — Pasteur  and  Rabies.  By  Thomas  M.  Dolan,  M.O., 
F.R.C.S.     i6mo.     50  cents. 

DOWITIE.  — Clinical  Manual  for  the  Study  of  Diseaaea  of  the  Throat. 

By  James  Walker  Downik,  M.B.    ^2.50. 


AND  CONNECTED  SUBJECTS, 


BCCLE8.  —  Sciatica.    A  Record  of  Clinical  Observations  on  the  Causes,  Nature, 
and  Treatment  of  Sixty-eight  Cases.    By  A.  Symons  Eccles.    f  i.oo. 

"  The  generally  accepted  views  touching  the  origin,  sjrmptoms,  and  tieatmcnt  of  aciatica,  aic 
lucidly  presented  in  this  brief  record  of  personal  observations.  The  author  does  not  aim  to  furnish  aa 
elaborate  monograph  on  the  subject,  ^s  a  clinical  contribution  to  sciatica  the  little  book  will  be  read 
with  hnxcvax." -^  Mtd^ai  Record, 

The  Practice  of  Massage :  Its  Ph3rsiological  Bffects  and  Therapeutic 
Uses.  By  A.  Symons  Eccles,  M.B.  Aberd.,  Member  Royal  College  Sur- 
geons, England;  Fellow  Royal  Medical  and  Chirurgical  Society,  London; 
Member  Neurological  Society,  London;  etc.    8vo.    I2.50. 

FATHER.  —  On  the  Preservation  of  Health  in  India.    By  Sir  J.  FAYanip 

K.C.S.I.,  M.D.,  F.R.S.     i8mo.     35  cents. 

FBARNLB7  (W.). — A  Course  of  Blementary  Practical  Histology.  I2.00. 

FITZQERALD  (C.  E.). — Lectures  on  Physiology,  Hygiene,  etc.    With 

Illustrations  and  Diagrams.     75  cents. 

FLUCKIGER  (F.  A.)  and  HANBURT  (D.).  — Pharmacographla.     Second 
Edition,  revised.     8vo.    $$,00. 

FOSTER.  -- A  Text-Book  of  Physiology.    By  Michael  Foster,  M.A.,  M.D^ 
LL.D.,  F.R.S.,  Professor  of  Physiology  in  the  University  of  Cambridge,  and 
Fellow  of  Trinity  College,  Cambridge.     8vo.     With  Illustrations.     Sixth  Edi- 
tion, largely  revised. 
Part      I.    Blood ;  the  Tissues  of  Movement ;  the  Vascular  Mechan- 
ism.    4(2. 60. 

Part    n.    The  Tissues  of  Chemical  Action;  Nutrition.    I2.60.    (/i» 

the  press,) 
Part  m.    The  Central  Nervous  System.    1 1.75. 
Part  rv.    The  Central  Nervous  System  {concluded)  ;   The  Tissues 

and  Mechanisms  of  Reproduction.    |2.ao. 
Part    V.     (Appendix)  The  Chemical  Basis  of  the  Animal  Body.    B/ 

A.  Sheridan  Lea,  M.A.,  Sc.D.,  F.R.S.    I1.75. 

'*  The  present  edition  is  more  than  largely  revised.  Much  of  it  is  re-written,  and  it  is  brou^ 
quite  abreast  with  the  latest  wave  of  progress  of  physiological  science.  A  chief  merit  of  this  work  b 
its  judicial  temper,  a  strict  sifting  di  fact  from  fiction,  the  discouragement  of  conclusions  based  oa 
inadequate  data,  and  small  liking  shown  toward  fanciful  though  fascinating  hypotheses,  and  the 
avowal  that  to  many  questions,  and  some  of  foremost  interest  and  moment,  no  satisfying  answers  C«S 
yet  be  given."  —  N'rw  Englmnd  Medicai  ycurnmi, 

*'  It  is  in  all  respects  an  ideal  text-book.  It  is  only  the  physiologist,  who  has  devoted  time  to  dM 
study  of  some  branch  of  the  great  science,  who  can  read  between  the  lines  of  this  wonderfully  general- 
ized account,  and  can  sec  upon  what  an  intimate  and  extensive  knowledge  these  generalixations  are 
founded.  It  is  only  the  teacher  who  can  appreciate  the  judicial  balancing  of  evidence  and  the  power 
of  presenting  the  conclusions  in  such  clear  and  lucid  forms.  But  by  every  one  the  rare  modesty  of  the 
author  in  keeping  the  element  of  self  so  entirely  in  the  background  must  be  appreciated.  Reviewing 
this  volume  as  a  whole,  we  are  justified  in  saying  that  it  is  the  only  thoroughly  good  text-book  of 
physiology  in  the  English  language,  and  that  it  is  probably  the  best  text-book  in  any  language.** — 
Edinburg^k  Mtdical  Journal. 

**  From  its  first  issue  as  a  single  octavo  volnme  of  moderate  size,  in  1876,  it  has  so  grown  that 
each  of  the  five  Parts  is,  in  this  sixth  edition,  nearly  as  large  as  the  entire  original  work.  From  tiM 
beginning  it  was  regarded  as  a  masterpiece,  and  at  once  took  a  prominent  place  among  text-books  Of 
physiology.  .  .  ,  If  one  seeks  for  the  reason  of  the  high  estimate  in  which  this  work  is  held  on  bodi 
sides  of  the  Atlantic,  by  the  most  advanced  students  as  well  as  by  general  readers,  it  may  be  found  m 
the  beauty  and  simplicity  of  the  style*  in  the  lack  of  personal  prejudice  on  the  part  of  die  author*  in 
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hit  thorough  familiarity  with  the  progress  of  physiological  knowledge,  and  in  the  rare  judgment  with 
which  purely  hypothetical  ideas  and  those  founded  on  sufficient  evidence  are  discrimiiuited.  The 
work  is  therefore  a  most  admirahle  guide  to  physiological  progress  as  well  as  general  physiological 
knowledge."— rAr  Nation, 

FOSTER.  —  Tezt-Book  of  Pli3r>lology.  In  one  volume.  By  Michael 
Foster,  M.A.,  M.D.,  etc.,  etc.  Abridged  and  revised  from  the  Sixth  Edition 
of  the  Author's  larger  Work  published  in  five  octavo  volumes.  8vo.  Qoth, 
I5.00;  Sheep,  I5. 50. 

This  new  Edition  will  contain  all  the  Illustrations  included  in  the  larger  work,  and  will  be  pub- 
lished in  one  octavo  volume  of  about  1000  pages.  It  will  contain  all  of  the  author's  more  important 
additions  to  the  complete  work,  and  be  like  the  sixth  edition  of  that  copyrighted  in  this  country. 

FOSTER  (M.)  and  BALFOUR  (F.  M.).  — Practical  Embryology.    With 

Illustrations.     I2.60. 

"  A  book  especially  adapted  to  the  needs  of  medical  students,  who  will  find  in  it  all  that  is  most 
ffi»«*"*  for  them  to  know  in  the  elements  of  vertebrate  embryology." — Academy. 

FOSTER  (M.)  and  LANOLE7  (J.  N.).  — A  Course  of  Elementary  Prac- 
tical Physiology.     Fifth  Edition,  enlarged.    j|t2.oo. 

*'  This  work  will  prove  of  great  value  to  the  teacher  of  physiology,  as  an  aid  to  the  preparation 
of  an  eminently  practical  course  of  lectures  and  demonstrations  of  elementary  experimental  physi- 
ology. Its  chief  utility,  however,  will  be  to  the  intelligent  student,  who,  armed  with  a  dissecting  case, 
a  microscope,  and  the  book,  will  be  enabled  to  pass  his  summer  vacation  in  a  manner  at  once  interest- 
ing and  profitable."  —  Medical  Record. 

FOSTER  (M.)  and  SHORE  (L.  E.).  —Elementary   Physiology.       i6mo. 

Illustrated.     75  cents. 

"  It  is  a  veritable  muUMm  in  parvo,  and  will  be  fully  appreciated  by  those  for  whom  it  is 
intended."  —  American  Medico-Surgical  Bulletin. 

"  Nothing  at  once  so  scientific  and  so  simple  has  appeared  on  the  subject.  It  is  unreservedly 
commended  as  a  text-book  for  secondary  schools." —  The  Educational  Review. 

GALTON.  —  Healthy  Hospitals.  Observations  on  some  points  connected  with 
Hospital  Construction.  With  Illustrations.  By  Sir  Douglas  Galton,  K.C.B., 
F.R.S.    $2.75. 

"  This  b  a  valuable  contribution  to  the  literature  of  a  most  important  subject.  The  eminence  in 
engineering  circles  of  Sir  Douglas  Galton  would  alone  determine  its  merit.  After  a  brief  introduction 
into  the  origin  of  hospitals,  he  defines  them  as  places '  not  only  for  the  reception  and  cure  of  the  sick 
poor  .  .  .  but  also  as  technical  schools  in  which  the  medical  student  must  learn  his  profession,  and  as 
experimental  workshops  in  which  the  matured  physician  or  surgeon  carries  on  scientific  research.'  .  .  . 
While  the  subject-matter  is  largely  technical,  it  is  presented  in  a  clear  style,  and  its  meaning  is  clear 
to  any  intelligent  person.  We  commend  Sir  Douglas  Galton's  book  to  all  builders  of  hospitals."  — 
Medical  Record. 

OAMGEE.  — A  Text-book  of  the  Physiological  Chemistry  of  the  Ani- 
mal Body.     Including  an  Account  of  the  Chemical  Changes  occurring  in 
Disease.     By  Arthur  Gamgee,  M.D.,  F.R.S.    8vo. 
Vol.    I.    The  Proteids.    ^.50. 

Vol.  II.    The  Physiological  Chemistry  of  Digestion.    With  two  chrome- 
lithographic  Charts  by  Spillon  and  Wilkinson.     ^4.50. 
GILLIES. —The  Theory  and  Practice  of   Counter-irritation.      By    H. 
Cameron  Gillies,  M.D.    8vo.    $2.50. 

GK>ODFBLLOW(J.).— The  Dietetic  Value  of  Bread.    ^1.50. 
ORESTVELL  (D.  A.).— A  Contribution  to  the  Natural  History  of  Scar- 
latina.    8vo.    $2.y>. 


AND  CONNECTED  SUBJECTS. 


ORIFFITH8  ( W.  H.) . — Lessons  on  Prescriptions.     1 8mo.    $  i  .00. 

HAMILTON    (D.   J.)— A    Systematic   and    Practical   Text-book   of 

Pathology. 
Vol.   I.    Technical.    General  Pathological  Processes.    Diseases  of 

Special  Organs.    8vo.    I6.25. 
Vol.  n.    Diseases  of  Special  Organs  (^continued).    Bacteriology,  etc. 

2  Parts.    8vo.    Each  I5.00. 

"  This  is  beyond  question  the  most  complete  work  on  Pathology  in  the  English  language  to-day. 
The  author  has  accomplished  his  laborious  task  most  successfully.  We  cannot  better  criticise  it  than 
by  saying  it  is  beyond  criticism."  —  Canada  Medical  Record. 

"ELAVUmAJUD.  —  The  Geographical  Distribution  of  Disease  in  Oreat 
Britain.    By  Alfred  Haviland.    Second  Edition.    8vo.    ^.50. 

HA'WXINS  (H.  P.).^On  Diseases  of  the  Vermiform  Appendix.  With 
a  consideration  of  the  symptoms  and  treatment  of  the  resulting  forms  of 
Peritonitis.  By  Herbert  P.  Hawkins,  M.A.,  M.D.,  F.R.C.P.  8vo.  Qoth 
pp.139.    $2,2$,  net. 

HILTON  (J.)-  — Rest  and  Pain.    Edited  by  W.  M.  A.  Jacobson.    ^2.00. 

HOBLTN.  —  Dictionary  of  Medical  Terms.    Twelfth  Edition.    $2.25. 

HULL  AH  (J.).  —  The  Cultivation  of  the  Speaking  Voice.  Clarendon 
Press  Series.    Second  Edition.     i6mo.    60  cents. 

HUXLEY  (T.  H.)- — Lessons  in  Elementary  Physiology;  With  numerous 
Illustrations.     Revised  by  Dr.  Foster.     i6mo.    $1.10. 

"  Unquestionably  the  clearest  and  most  complete  elementary  treatise  on  this  subject  that  we 
possess  in  any  language*  In  this  admirable  little  work,  the  outlines  of  the  physiology  of  the  human 
body  are  set  forth  in  the  plainest  English,  with  a  simplicity  and  earnestness  of  purpose  which  com* 
mand  our  highest  admiration."  —  JVesimituter  Review. 

TENHfER  (Sir  William). — Lectures  and  Essays  on  Fevers  and  Diphthexia, 

1849-1879.     8vo.    $4.00. 

"  This  volume  is  a  fitting  exemplar  of  the  careful  and  scientific  work  that  has  placed  the  author 
in  the  foremost  rank  of  his  profession.  It  cannot  fail  to  prove  interesting  to  physicians.'*  —  New 
York  Medical  Journal. 

Clinical  Lectures  and  Essays  on  Rickets,  Tuberculosis,  Abdominal 
Tumours,  and  Other  Subjects.    8vo.    ^.00. 

JEX-BLAKE  (Sophia).  —  The  Care  of  Infants.     i8mo.    40  cents. 

BLANTHACK  (A.  A.).  —  A  Course  of  Elementary  Practical  Bacteriology, 
including  Bacteriological  Analysis  and  Chemistry.    By  A.  A.  Kan- 

TiiACK,  Lecturer  on  Pathology  and  Bacteriology,  St.  Bartholomew's  Hospital, 
and  J.  H.  Drysdale.     i2mo.     Qoth.     $1.10. 

KIMBER.  —  Tezt-book  of  Anatomy  and  Physiology  for  Nurses.  Com- 
piled by  Diana  Clifford  Kimber,  graduate  of  Bellcvuc  Training  School ; 
Assistant  Superintendent  New  York  City  Training  School,  Blackwell's  Island, 
N.  Y. ;  formerly  Assistant  Superintendent  Illinois  Training  School,  Chicago,  III. 
Fully  Illustrated.     8vo.    ^2.50. 

"  A  well  written  and  unusually  thorough  work  for  its  purpose.  Although  intended  for  nurses,  it 
would  make  an  admirable  text-book  in  our  schools  and  academies." — American  Medico-Surgical 
Bulletin. 
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KI^ESIN  (E.).  — Mioro-orgaolams  and  Disease.  Revised,  with  lao  Engrav- 
ings,   ^i.oo. 

The  Bacteria  in  Aaiatio  Cholera.    ^1.25. 

KOCHER.— Text-Book  of  Operative  Surgery.  By  Dr. Theodor  Kocher, 
Professor  of  Surgery  and  Director  of  the  Surgical  Clinic  in  the  University  of 
Bern.  Translated  with  the  Special  Authority  of  the  Author  from  the  Second 
Revised  and  Enlarged  German  Edition  by  Harold  J.  Stiles,  M.B.,  F.R.C.S., 
Edin.,  Senior  Demonstrator  of  Surgery  and  formerly  Demonstrator  of  Anatomy 
in  the  University  of  Edinburgh,  etc.     With  185  Illustrations.     8vo.     $3.50. 

MACALI8TBR.  —  A  Text-Book  of  Physical  Anthropology,    /it  press, 

MACDONALD  (Greville).  —  A  Treatise  on  Diseases  of  the  Nose  and 
its  Accessory  Cavities.    Second  Edition.     8vo.    $2.50. 

MACEWEN.  —  Pyogenic  Infective  Diseases  of  the  Brain  and  Spinal 
Cord,  Meningitis,  Abscess  of  Brain,  Infective  Sinus  Thrombosis. 

By  William  Macewen,  M.D.,  Glasgow.    8vo.    Buckram.    $6.00. 

AUas  of  Head  Sections.  53  Engraved  Copperplates  of  Frozen  Sections  of 
the  Head,  and  53  Key  Flatfes  With  Descriptive  Tests.  Folio.  Bound  in 
buckram.     j|2i.oo. 

"  The  '  Atlas  *  should  certainly  be  in  the  hands  of  every  surgeon  who  aspires  to  enter  the  field  of 
brain  surgery,  as  a  careful  inspection  of  these  plates  will  teach  more  than  many  volumes  written  upon 
the  subject.  .  .  .  The  plates  themselves  have  been  executed  with  the  greatest  care,  the  illustratioiis 
being  very  fine  photogravures  from  photographic  plates,  about  two-thirds  of  the  actual  size  of  the 
head.  The  appearance  of  the  book  is  a  credit  both  to  the  author  and  to  the  publisher."  —  A/Mlrins/ 
Hfccrd. 

M'KEin>RICK  (J.  G.).  —  A  Text-book  of  Pliirsiology.    In  2  voltunet. 
Vol.    I.    General  Pliysiology.    8vo.    ^.00. 
VoL  n.    Special  Physiology.    8vo.    |6.oo. 
Life  in  Motion;   or.  Muscle  and  Nerve.    Illustrated.    I1.50. 

M ACL AQ AN  (T.) .  —  The  Germ  Theory.    8vo.    $3.00. 

MACLEAN  (W.  C.).— Diseases  of  Tropical  Climates.    I3.00. 

MARSHALL.  —  Pain,  Pleasure,  and  .Ssthetics.  By  Henry  Rutgers  Mar- 
shall.   8vo.    $3.00. 

"  The  book  must  necessarily  have  a  deep  interest  for  physicians,  and  especially  neurologists,  for 
it  is  concerned  largely  with  the  explanation  of  a  phenomenon  —  pain,  the  prevention  and  relief  of 
which  form  such  a  good  portion  of  their  duty.  We  can  heartily  recommend  it  to  their  perusal  and 
study  "  —  Journal  of  Nervous  and  Mental  Disease. 

MAUDSLET.  —  The  Pathology  of  Mind  :  A  Study  of  its  Distempers, 
Deformities,  and  Disorders.  Second  Edition.  By  Henry  Maudsley, 
M.D.     8vo.     Cloth,  pp.  571.     $5.00,  neL 

MERCIER  (C).  —  The  Nervous  System  and  the  Mind.    8vo.    ^.00. 

MIERS  (11.  A  )  and  CROSSKEY  (R.).  — The  Soil  in  Relation  to  Health. 

By  Henry  A.  Mikrs  and  Roger  Crosskey.    $1.10. 

MIGULA  (W.) .  —  An  Introduction  to  Practical  Bacteriology.    Translated 

by  M.  CANfPBELL,  and  edited  by  H.  J.  Campbell,  M.D.    Illustrated.     ^1.60. 

"  Its  practical  character  fit<«  it  for  a  guide  for  students  desirinj;  a  knowledge  of  the  elementary 
principles  of  this  interesting  and  important  topic."  —  Popular  Science  Monthly. 


AND  CONNECTED  SUBJECTS. 


BftlVART  (St.  Georgb). — Lesaoiis  in  ZSlementary  Anatomy.  With  400 
Illustrations.     l6mo.    I1.75. 

PALMBBRG  (A.). —A  Treatise  on  Public  Health  and  iU  Application  in 
Different  iSoropean  Conntiies  (England,  France,  Belgium,  Germany, 
Austria,  Sweden,  and  Finland).  Edited  by  Arthur  Nkwsholmr.  8vo. 
$5.00. 

"  The  book  is  rich  in  descriptions  and  illustrations  of  sanitary  appliances^  modem  and  practical." 
—  Popular  Sciencf  ifoHihiy. 

PIFFABD  (H.  G.)-  —  An  Blementary  Treatise  on  Diaeaoea  of  the  Skin. 

With  Illustrations.    8vo.    ^  00. 

RB7NOLD8.  —  A  Primer  of  Hygiene.  By  Ernest  S,  Reynolds.  M.D. 
(I^nd.),  Senior  Physician  to  the  Ancoats  Hospital,  Manchester,  etc.,  etc. 
With  50  Illustrations.     i8mo.    35  cents. 

"  This  b  a  rare  bit  of  text-book  making.  The  pedagogical  features  are  eminently  creditable;  the 
literary  work,  from  the  text-book  standpoint,  is  admirable.  The  illustrations  are  simple,  but  ideal  in 
their  clearness  and  illustrative  qualities." —  yournai  of  Education. 

RICHARDSON.  — Works  by  B.  W.  Richardson,  M.D. 
On  Alcohol.     Paper,  30  cents. 
Diaeaoes  of  Modem  Life.    New  Edition.     {In  the  Press,) 

ROLLESTON  and  KANTHACK.  — Manual  of  Practical  Morbid  Anat- 
omy. Being  a  Hand-book  for  the  Post-mortem  Room.  Cambridge  Natural 
Science  Manuals  :  Biological  Series.     l2mo.     $1.60. 

**  To  those  interested  in  post-mortem  work,  this  book  can  be  heartily  recommended  as  a  most 
valuable,  complete,  and  efficient  guide."  —  American  Medico-Surgical  Bulletin. 

STEVEN  (J.  L.) .  —  Practical  Pathology.    ^1.75. 

8TRAHAN.  —  Suicide  and  Inaanity.  A  Physiological  and  Sociological  Study. 
By  S.  A.  K.  Strahan,  M.D.,  Author  of  "  Marriage  and  Disease,"  ''Instinctive 
Criminality,"  etc.     i2mo,  cloth.    I1.75. 

"  The  subject  treated  of  in  Dr.  Strahan's  excellent  little  work  has  always  possessed,  and,  an  the 
nature  of  things,  must  in  future  possess  keen  interest,  not  only  for  physicians  and  jurists,  moralists 
and  sociologists,  but  for  all  thinking  persons.  That  such  a  fundamental  instinct  as  the  desire  to  live 
should  ever  so  far  yield,  either  to  reason  or  imperative  craving,  as  to  culminate  in  self-destruction,  is 
a  phenomenon  so  opposed  to  the  principles  of  animal  existence  as  to  affect  even  the  most  unimagina- 
tive very  much  as  would  the  sudden  reversal  of  the  law  of  gravitation."  —  Medical  Record. 

**  The  book  is  a  most  interesting  contrtbtition  to  the  literature  of  a  subject  that  is  of  increasing 
interest  to  the  alienist  and  psychologisL"  —  N.  Y.  Medical  Jonrnal. 

"  The  author  has  presented  a  very  interesting  and  unbiased  study  of  a  topic  that  is  engaging  more 
and  more  attention,  for  it  is  not  one  of  the  least  of  the  charges  against  modem  society  that  its  organi- 
zation is  such  that  men  and  women  are  unwilling  to  continue  as  associates  thereof."  —  Popular 
Science  Monthly. 

THORNE.  —  Diphtheria.  Its  Natural  History  and  Prevention.  By  R.  Thorne. 
I2.00. 
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TOH  SIAHLDEN.  —  Methods  of  Pathological  Histology.     By   C.  von 

Kahlden,  Assistant  Professor  of   Pathology  in  the  University  of  Freiburg. 

Translated  and  Edited  by  H.  Morley  Fletcher,  M.D.,  Casualty  Physician  to 

Si.  Bartholomew's  Hospital,  and  Assistant  Demonstrator  of  Physiology  in  the 

Medical  School.    With  introduction  byG.  Sims  Woodhead,  M.D..  Director  of 

the  Laboratories  of  the  Royal  Colleges  of  Physicians  and  Surgeons,  etc.    ^i  .40. 

**lhu  manual  of  methods  recommends  itself  to  every  student  of  histological  research.  In  the 
Icvm  «i  footnotes  are  presented  additions  and  modifications  of  great  practical  value,  which  bring  the 
Kvk  up  to  date.  There  are  chapters  on  the  microscope  and  apparatus  requisite  for  histological  work, 
examination  of  fresh  tissues,  methods  of  hardening,  decalcification  of  tissues,  methods  of  embedding, 
inA^ttion  of  tissues,  preparing  and  mounting  sections,  staining  processes,  bacteria,  moulds,  fungi, 
•aimal  parasites,  and  microscopical  examinations  for  medico-legal  purposes."  —  Medical  Summary, 

WHITE (W.  Hale,  M.D).  —  A  Text-book  of  General  Therapeutics.  ^2.50. 

**  In  no  other  text-book  of  Therapeutics  can  the  same  interesting,  varied,  and  necessary  material 
be  found  so  usefully,  successfully,  and  agreeably  presented."  —  N.  E.  Medical  Monthly. 

WILLIAMS.  —  Aero-Therapeutics.     The  Treatment  of    Lung  Diseases    by 

Climate.     Being  the  Lumleian  Lectures  for  1893  delivered  before  the  Royal 

College  of  Physicians.     With  an  address  on  the  high  altitudes  of  Colorado. 

By  Charles  Theodore  Williams,  M.D.,  Senior  Physician  to  the  Hospital 

for  Consumption  and  Diseases  of  the  Chest,  Brompton,  and  late  President  of 

the  Royal  Meteorological  Society.     8vo,  cloth.    $2.00. 

"It  is  not  an  exhaustive  work,  it  is  true,  but  it  it  sufficiently  full  for  the  practitioner's  needs, 
accurate,  practical,  and  charmingly  written.  For  those  who  wish  a  small  work  on  the  climatic  treat- 
ment of  pulmonary  diseases,  written  by  a  recognised  authority  on  the  subject,  and  presenting  practi- 
cally and  usefully  most  reliable  information  on  a  very  important  subject,  we  must  heartily  recommend 
Dr.  Waiiams's  work." -AT.  Y.  Medical  7ournaL 

VriLLOTJGHBY  (E.  F.). —Handbook  of  Public  Health  and  Demography. 

i6mo.    ^1.50. 

*'  An  admirably  concise  and  lucid  treatment  of  preventive  medicine,  alike  commendable  to  general 
readers,  teachers,  students,  physicians;  and  sanitary  inspectors."—  The  Sanitarian. 

ZIEGLER.  —A  Text-book  of  Pathological  Anatomy  and  Pathogeneata. 

With  Illustrations.     8vo. 
Part     I.  Special  Pathological  Anatomy.     Sections  I.-VIII.    ^.00. 
Part    II.   Special  Pathological  Anatomy.     Sections  IX. -XII.    ^.00. 
Part  III.   General  Pathological  Anatomy.    In  prtparation. 

ZIEHEN  (Theodore).  —  Introduction    to    Physiological    Psychology. 

Translated  by  C.  C.  Van  Liew  and  Dr.  Otto  Beyer.     With  21  Illustrations. 
51.50. 

"  The  book  can  be  highly  recommended  to  all  who  wish  a  short  and  clear  outline  of  the  science." 
—  Educational  Review. 

"  The  general  reading  of  this  book  would,  we  think,  do  more  for  the  schools  of  America  than  the 
investment  of  the  same  amount  of  time  and  money  in  anything  else."  —  Journal  0/ Education, 


THE   MACMILLAN   COMPANY. 

NE^W  YORK:   66   FIFTH   AVENUE. 
OHIOAOOi  BOOM  23,  ATJDITOBIIJM. 
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